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1.0 DEFINITIONS

The succeeding frequently used terms are explicitly defined so that a
uniform interpretation of the specifications may be achieved.

A. Safety Limit - The safety limits are limits below which the
reasonable maintenance of the cladding and primary systems are
assured. Exceeding such a limit requires unit shutdown and review
by the Atomic Energy Commission before resumption of unit
operation. Operation beyond such a limit may not in itself result
in serious consequences but it indicates an operational deficiency
subject to regulatory review,

i

B. Limiting Safety System Settings-(LSSS) - The limiting safety system
settings are settings on instrumentation which initiate the ,

automatic protective action at a level such that the safety limits
will not be exceeded. The region between the safety limit and these
settings represents margin with normal operation lying below these
settings. The margin has been established so that with proper

; operation of -the instrumentation the safety limits will never be
exceeded.

4

C. Limitino conditions for operation (LCO) - The limiting conditions
for operation specify the minimum acceptable levels of system,

performance necessary to assure safe startup and operation of the
j facility. When these conditions are met, the plant can be operated
; safely and abnormal situations can be safely controlled.

j 1. In the event a Limiting Condition for Operation and/or
.

associated requirements cannot be satisfied because of

! circumstances in excess of those addressed in the
-

specification, the unit shall be placed in at least Hot
Standby within 6 hours and in Cold Shutdown within the

j following 30 hours unless corrective measures are

completed that permit operation under the permissible
discovery or until the reactor is placed in an operational

: condition in which the specification is not applicable.
Exceptions to these requirements shall be stated in the
individual specifications. This provides actions to be
taken for circumstances not directly provided for in the3

specifications and where occurrence would violate the
intent of the specification. For. example, if a

j specification calls for two systems (or subsystems) to be
operable and provides for explicit requirements if one
system (or subsystem) is inoperable, then if both systems'

j (or subsystems) are inoperable the unit is.to be in at
least Hot Standby in 6 hours and in Cold Shutdown within

{ the following 30 hours if the inoperable condition is not .

1 corrected.
i

i
i

i
j

: O
a BPN 1.0-1
| Unit 1

i

!
!

!
__ _ _ . _ _ _ _ _ _ . . _ _ _ _ - - _ - _ - - - _ _ _ _ , - ~ _ - . ._ _ _ _ _ , . _ _ _ _ , _ _ _ ____



1.0 DEFINITIONS (Cont'd)

2. When a system, subsystem, train, component, or device is
determined to be inoperable solely because its onsite power
source is inoperable, or solely because its offsite power source
is inoperable, it may be considered operable for the purpose of
satisfying the requirements of its applicable Limiting condition
For Operation, provided:

(1) its corresponding offsite or diesel power source is
operable; and (2) all of its redundant system (s), subsystem (s),
train (s), component (s), and device (s) are operable, or likewise
satisfy these requirements. Unless both conditions (1) and (2)
are satisfied, the unit shall be placed in at least Hot Standby
within 6 hours, and in at least Cold shutdown within the
following 30 hours. This is not applicable if the unit is
already in Cold Shutdown or Refueling. This provision describes
what additional conditions must be satisfied to permit operation
to continue consistent with the specifications for power
sources, when an offsite or onsite power source is not
operable. It specifically prohibits operation when one division
is inoperabic because its offsite or diesel power source is
inoperable and a system, subsystem, train, component, or device
in another division is inoperable for another reason. This
provision permits the requirements associated with individual
systems, subsystems, trains, components, or devices to be
consistent with the requirements of the associated electrical
power source. It allows operation to be governed by the time
limit of the requirements associated with the Limiting Condition
For Operation for the offsite or diesel power source, not the
individual requirements for each system, subsystem, train,
component, or device that is determined to be inoperable solely
because of the inoperability of its offsite or diesel power
source.

D. Deleted

E. Operable - Operability - A system, subsystem, train, component, or
device shall be operable or have operability when it is capable of
performing its specified function (s). Implicit in this definition
shall be the assumption that all necessary attendant
instrumentation, controls, normal and emergency electrical power
sources, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, subsystem, train,
component, or device to perform its function (s) are also capable of
performing their related support function (s).

F. Operating - Operating means that a system or component is performing
its intended functions in its required manner.

G. Immediate - Immediate means that the required action will be
initiated as soon as practicable considering the safe operation of
the unit and the importance of the required action.

O
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1.0 DEFINITIONS (cont'd)

H. Reactor Power Operation - Reactor power operation is any operation

'} with the mode switch in'the "Startup" or "Run" position with the
; reactor critical and above-1 percent rated power.

I. Hot Standby conditio ; - Hot standby conditiou means operation with*

0coolant temperature reater than 212 F, system pressure less than
1,055 psig, the mair steam isolation valves closed and the mode

'

i - switch in the Startu / Hot Standby position,r

j' J. Cold condition - Reactor coolant temperature equal to or less than
'

2120F.

I 'K. Hot Shutdown - The reactor is in the shutdown mode and the reactor
0coolant temperature greater than 212 F.

t

L. cold shutdown - The reactor is in the shutdown mode and the reactor
coolant temperature equal to or less than 2120F.

M. Mode of Operation - A reactor mode switch selects the proper ;

interlocks.for.the operational status of the unit. The following
,

1 are the modes and interlocks provided:
4

1. Startup/ Hot Standby Mode - In this mode the reactor-

protection scram trips initiated by condenser low vacuum
t and main steam line isolation ~ valve closure, are bypassed
t when reactor pressure is less than l.055 psig, the reactor
i protection system is energized with IRM neutron monitoring
i system trip, the APRM 15 percent high flux trip, and
j control rod withdrawal interlocks'in service._ This is
-i often referred to as just Startup Mode. This is intended

to imply the Startup/ Hot Standby position of the mode
~

; switch,
t

2. Run Mode - In this mode the reactor system pressure is at
i or above 825 psig and the reactor protection system is |'

energized with APRM protection (excluding the 15 percent ;

high flux trip) and the RBM interlocks in service. i

j. 3. Shutdown Mode - Placing the mode switch to the shutdown !
| position initiates a reactor scram and power to the '

i control rod drives is removed. After a short time period
; (about 10 sec), the scica signal is removed allowing a
i scram reset and restoring the normal valve lineup.in the
! control rod drive hydraulic system; also, the main steam-
j line isolation scram and main condenser low vacuum scram ,

; are bypassed if reactor vessel pressure is below 1,055
; psig.

-

i
'

4. Refuel Mode - With the mode switch in the refuel position,
! interlocks are established so that one control rod only
; may be withdrawn when the Source Range Monitor-indicates
j at least 3 cps and the refueling crane is not ever the

|;
reactor; also the main steam line' isolation scram and main
condenser low vacuum scram are bypassed if the reactor

: vessel pressure is below 1,055 psig. If the refueling
1 g crane is over the reactor, all rods must be fully inserted
j and none can be withdrawn.
; HPw 1.0-3
'

Unit 1
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1.0 DEFINITIONS (Cont'd)

N. Rated Power - Rated power refers to operation at a reactor power of
3,293 MWt; this is also termed 100 percent power and is the maximum
power level authorized by the operating license. Rated steam flow,
rated coolant flow, rated neutron flux, and rated nuclear system
pressure refer to the values of these parameters when the reactor 1r.
at rated power. Design power, the power to which the safety
analysis applies, corresponds to 3,440 MWt.

O. Primary Containment Integrity - Primary containment integrity means
that the drywell and pressure suppression chamber are intact and all
of the following conditions are satisfied:

1. All nonautomatic containment isolation valves on lines connected
to the reactor coolant systems or containment which are not
required to be open during accident conditions are closed.
These valves may be opened to perform necessary operational
activities.

2. At least one door in each airlock is closed and sealed.

3. All automatic containment isolation valves are operable or
deactivated in the isolated position.

4. All blind flanges and manways are closed.

O

1
1
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1.0 DEFINITIONS (Cont'd);

P. Secondery conteineent Inteeritv;

1. Secondary containment integrity means that the reactor building
,

is intact and the following conditions are met:<

,

a) .At least one door in each access opening to the' turbine,
building, control bay and out-of-doors is closed.i

: i
'

b) The standby gas treatment system is operable and can
ma'.ntain 0.25 inches of water negative pressure in t. hose

1 areas where secondary containment integrity is stated to
*

exist.

I c) All secondary containment penetrations required to be
closed during accident conditions are either:

1

1 1. Capable of being closed by an operable secondary

| containment automatic isolation system, or

) 2. Closed by at least one secondary containment automatic

j isolation valve deactivated in the isolated position.
4

2. Reactor zone se;condary containment integrity means the unit;

; reactor building is intact and the following conditions are met:

!

| a) At least one door between any opening to the turbine
building, control bay and out-of-doors is closed.

j b) The standby gas treatment system is operable and can
i maintain 0.25 inches water negative. pressure on the unit
[ zone.
i

c) All the unit-reactor building ventilation syst'en
j penetrations required to be closed during accident
4 conditions are either:

| 1. Capable of being closed by an operable reactor
j building ventilation system automatic isolation
j system, or

; 2. Closed by at least one reactor. building ventilation
| system automatic isolation valve deactivated in the- <

{- isolated position.

i
j If it is desirable for operational considerations, a reactor

zone may be isolated from the other reactor zones and the refuel
; zone by maintaining at least one closed door in each common
: passageway between zones.* Reactor zone safety-related features

are not compromised by openings between adjacent units or refuel
; zone, unless it is desired to isolate a given zona.
I

*To effectively control zone isolation, all accesses to'the affected zone will,

be locked or guarded to prevent uncontrolled passage to the unaffected zones.
1

I
!

! BFN 1.0-5 -
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!

|

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



1.0 DEFINITIONS (Cont'd)

P. Secondary Containment Integrity (Cont'd)

3. Refuel zone secondary containment integrity means the refuel
zone is intact and the following conditions are met:

a) At least one door in each access opening to the
out-of-doors is closed.

b) The standby gas treatment system is operable and can
maintain 0.25 inches water negative pressure on the refuel

I zone.

c) All refuel zone ventilation system penetrations required to
be closed during accident conditions are either:

1. Capable of being closed by an operable refuel zone
ventilation system automatic isolation system, or

2. Closed by at least one refuel zone ventilation system
automatic isolation valve deactivated in the isolated
position.

If it is desirable for operational considerations, the refuel
zone may be isolated from the reactor zones by maintaining all
hatches in place between the refuel floor and reactor zones and
at least one closed door in each access between the refuel zone
and the reactor building.* Refuel zone safety-related features
are not compromised by openings between the reactor building
unless it is desired to isolate a given zone.

*To effectively control zone isolation, all accesses to the affected zone
will be locked or guarded to prevent uncontrolled passage to the
unaffected zones.

O
BFN 1.0-6
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1.0 DEFINITIONS (Cont'd) >

!

; Q. operating Cycle - Interval between the end of one~ refueling outage
for a particular. unit and the end of the next subsequent refueling
outage for the same unit.

R. Refueling Outage - Refueling outage is the period of time between
the shutdown of the unit prior to a refueling and the startup of the
unit after that refueling. For the purpose of designating frequency
of testing and surveillance, a refueling outage s:iall mean a
u gularly scheduled outage; however, where such outages occur within,

1 8 months of the completion of the previous refueling' outage, the
required surveillance testing need not be performed until.the next
regularly scheduled outage,

f

'

S. Alteratius of the Reactor Core - The act of moving any component in
the region above the core support plate, below the upper grid and,

within the shrold. Normal control rod _movest.nt with the control rod
drive hydraulic system is not defined as a core alteration. Normal

; movement of in-core instrumentation and the traversing in-core probe
is not defined as a core alteration.

T. Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel
pressures listed in the Technical Specifications are those measured

; by the reactor vessel steam space detectors.
,

: U. Thermal Parameters
4

1. Minimum Critical Power Ratio (MCPR) - Minimum Critical Power
Ratio (MCPR) is the value of the critical power ratio associated

O. with the most limiting assembly in the reactor core. . Critical
Power Ratio (CPR) is the ratio of that power in a fuel assembly,
which is calculated to cause some point in the assembly to
experience boiling trcnsition, to the actual assembly operating
power.

2. Transition Bolling - Transition boiling means the boiling regime
i between nucleate and film boiling. Transition boiling is the

regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.,

!
4 3. Core Maximum Fraction of Limiting Power Density (CNFLPD) - The
| highest ratio, for all fuel types in the core, of the maximum
) fuel rod power density (W/ft) for a given fuel type to the
] limiting fuel rod power density (W/f t) for that fuel type.
!

j 4. Average Planar Linear Heat Generation Rate (APLHGR) - The
I Average Planar Heat Generation Rate is applicable to a specific
! planar height and is equal to the sum of the linear heat
'

generation rates for all the fuel rods in the specified bundle
at the specified height divided by the number of fuel rods in
the fuel bundle.

1

i
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1.0 DEFINITIONS (Cont'd)

V. Instrumentation

1. Instrument Calibration - An instrument calibration means the
adjustment of an instrument signal output so that it
corresponds, within acceptable range, and accuracy, to a known
value(s) of the parameter which the instrument monitors.

2. Channel - A channel is an arrangement of the sensor (s) and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. A channel terminates
and loses its identity where individual channel outputs are
combined in logic.

3. Instrument Punctional Test - An instrument functional test means
the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm
and/or initiating action.

4. Instrument check - An instrument check is qualitative
determination of acceptable operability by observation of
instrument behavior during operation. This determination shall
include, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

5. Logic System Punctional Test - A logic system functional test
means a test of all relays and contacts of a logic circuit to
insure all components are operable per design intent. Where
practicable, actica will go to completion; i.e., pumps will be
started and valver. operated.

6. Trip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip function. A
trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initiate trip system action. Initiation of protective action
may require the tripping of a single trip system or the
coincident tripping of two trip systems.

7. Protective Action - An action initiated by the protection system
when a limit is reached. A protective action can be at a
channel or system level.

8. Protective Function - A system protective action which results
from the protective action of the channels monitoring a
particular plant condition.

9. Simulated Automatic Actuation - Simulated automatic actuation i

means applying a simulated signal to the sensor to actuate the j
circuit in question. 1

O
BFN 1.0-8
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1.0 DEFINITI(3f8 (Cont'd)
,

i
'

10. Lggiq,- A logic is an arrangement of-relays, contacts, and other.
;

components that produces a decision output.
' '

(a) -Initiatina - A logic that receives signals from channels,

'
and produces decision outputs to the actuation logic.

(b) Actuation - A logic that receives signals (either from
: initiation logic or channels) and produces decision i
'

outputs to accomplish a protective action.

4

W. Functional Tests - A functional test is the manual operation or
initiation of a system, subsystem, or component to verify thati

it functions within design tolerances (e.g.,.the manual start4

i of a core spray pump to verify that it runs and that it pumps
the required volume of water). t

\
1

X. Shutdown - The reactor is in a shutdown condition when the '

reactor mode switch is in the shutdown mode position and no
core alterations are being performed.,

Y. Engineered Safeguard - An engineered safeguard is a safety
; system the actions of which are essential to a safety action
! required in response to accidents.

2. Reportable Event - A reportable event shall be any of those
conditions specified in Section 50.73 to 10 CPR Part 50.

AA. Surveillance Interval - Rach surveillance Requirement shall be
performed within the specified time interval with:

1. A maximum allowable extension not to exceed 25 percent of
the surveillance interval, but:

I

; 2. The combined time interval for any three (3) consecutive
j surveillance intervals shall not exceed 3.25 times the-
! specified surveillance interval.
1

!

;
i

:

I

|
1

?
1

1

|
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1. l_/_2_.1 FURL CLADDING INT 8GRITY
.

V("N
_

SAFKTY LIMIT LIMITING SAFETY SYSTEM SETTING

1.1 FUEL CLADDING INTBGRITY 2.1 FUEL CLADDING INTSGRITY

Applicability Applicability

Applies to the interrelated Applies to trip settings of-
variables associated with fuel the instruments and devices,

thermal behavior, which are provided to
prevent the reactor system
safety limits from being
exceeded.

.

Obiective obiective

To establish limits which To define the level of the
ensure the integrity of the process variables at which
fuel cladding, automatic protective action

is initiated to prevent the

; fuel cladding integrity
safety limit from being
exceeded.

I
specifications Specifications

The limiting safety system.
settings shall be asg
specified below:

A. Thermal Power Limits A. Neutron Flux Trip
Settings

1. Reactor Pressure >800 1. APRM Flux Scram
psia and Core Flow Trip Setting
> 10% of Rated. (Run Mode) (Flow

When the reactor
pressure is greater a. When the Mode
than 800 psia, the Switch is in
existence of a minimum the RUN
critical power ratio position, the
(MCPR) less than 1.07 APRM flux
shall constitute scram trip

i violation of the fuel setting

| cladding integrity shall be:
safety limit.

1

O;

| HFN 1.1/2.1-1
| Unit I
l
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1.1/2.1 FUEL CLADDING INTEGRITY

_

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Tr1 _ SettingsE

2.1.A.1.a (Cont'd)

S$(0.66W + S4%)

where:

S = Setting In
percent of

'

rated
thermal
power
(3293 MWt)

W = Loop
recirculation
flow rate in
percent of

rated (rated
loop
recirculation
flow rate
equals
34.2x106
lb/hr)

b. For no
combination of
loop
recirculation
flow rate and
core thermal
power shall

,

the APRM flux !

scram trip j
setting be ;

allowed to i

exceed 120% of |
rated thermal l

power. I

O
BFN 1.1/2.1-2
Unit 1
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1.1/2.1' FUEL CUWDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
a

2.1.A Weutron Flux Trio Settines
~

2.1.A.1.b (Cont'd)
!

) Iggg: These settings asstsee
i operation within the basic

thermal hydraulic design
i criteria. These criteria are
f LHGR $13.4 kW/ft for 8x8. 8x8R.
{ and P8x8R fuel, and MCPR limits

of Specification 3.5.K. If it
is determined that either of
these' design criteria is being

.

violated-during operation. ~

action shall be initiated within
15 minutes to restore operation
within prescribed limits.
Surveillance requirements for
APRM scram setpoint are given in

; Specification 4.5.L.

:
c. The APRM Rod Block trip

,

setting shall be:

: SRBs (0.66W + 42%)

{ where:
f
j SRB = Rod Block setting
; in percent of '

; rated thermal
j power (3293 MWt)
i
i

1 W = Loop

] recirculation
; flow rate in

percent of rated
I (rated loop

recirculation
flow rate equals,

j 34.2 x 106
i Ib/hr) |

i
;

l| i

| I

i
!

!
!
4

4

BFN 1.1/2.1-3'

; Unit 1 '

*
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1.1/2.1 FUBL CLADDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY S' STEM SETTINGI

1.1.A Thermal Power Limits 2.1.A Neutron Flux Trip Settings,

d. Fixed High Neutron Flux
Scram Trip Setting--When
the mode switch is in the
RUN position, the APRM
fixed high flux scram
trip setting shall be:

S1120% power.

d

2. Reactor Pressure $800 psia 2. APRM and IRM Trip Settings
or Core Flow $10% of rated. (Startup and Hot Standby

Modes).

When the reactor pressure a. APRM- When the
is $800 psia or core flow reactor mode switch
is $10% of rated, the core is in the STARTUP
thermal power shall not position, the APRM
exceed 823 MWt (.25% of scram shall be set at
rated thermal power). less than or equal to

15% of rated power.

b. IRM--The IRM scram shall
.

be set at less than or
equal to 120/125 of full
scale.

O
BFN 1.1/2.144
Unit 1
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Id!2.1 FUBL CLADDING INT 80RITY

[ _

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
(

1.1. B .' Power Transient 2.1.B. Power Transient Trip Settings

To ensure that the Safety Limits 1. Scram and isola- 1 538'in,
established in Specification tion (pCIS groups above
1.1.A are not exceeded, each 2.3.6) reactor vessel

required scram shall be low water level zero
initiated by its expected scram
signal. The safety Limit shall 2. Scram--turbine s 10 per-

be assumed to be exceeded when stop valve- cent valve
scram is accomplished by means closure closure

other than the expected scram
'

signal. 3. Scram--turbine 1550 prig
control valve
fast closure or
turbine trip

4. (Deleted)
4

5. Scram--main i 10 percent
steam line valve
isolation closure

6. Main steam E 825 psig
isolation
valve closure

O --nuclear system
low pressure

C. Reactor Vessel Water Level
'

C. Water Level Trip Settings

Whenever there is irradiated 1. Core spray and 1 378-in,
fuel in the reactor vessel. LPCI actuation-- above
the water level shall not be reactor low vessel
less than 17.7 in above the water level zero
top of the normal active fuel
zone. 2. HPCI and RCIC 1 470 in.'

i actuation-- above.

reactor low vessel

, water level zero
;

3. Main steam 1 378 in.
isolation above
valve closure-- vessel
reactor low zero

,

water level
i

!

BFN 1.1/2.1-5
Unit 1
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1.1 B48ES: FUEL CLADDING INTEGRITY SAFETY LIMIT

The fuel cladding represents one of the physical barriers which

("'N separate radioactive materials from environs. The integrity of this
( ,) cladding barrier is related to its relative freedom from

perforations or cracking. Although some corrosion or use-related '

cracking may occur during the life of the cladding, fission product
migration from this source is incrementally cumulative and
continuously measurable. Fuel cladding perforations, however, can
result from thermal stresses which occur from reactor operation
significantly above design conditions and the protection system
setpoints. While fission product migration from cladding
perforation is just as measurable as that from use-related cracking,
the thermally-caused cladding perforations signal a threshold,
beyond which still greater thermal stresses may cause gross rather
than incremental cladding deterioration. Therefore, the fuel
cladding safety limit is defined in terms of the reactor operating
conditions which can result in cladding perforation.

The fuel cladding integrity limit is set such that no calculated
fuel damage would occur as a result of an abnormal operational
transient. Because fuel damage is not directly observable, the Puel
cladding Safety Limit is defined with margin to the conditions which
would produce onset transition boiling (MCPR of 1.0). This
establishes a safety Limit such that the minimum critical power
ratio (MCPR) is no less than 1.07. MCPR > 1.07 represents a
conservative margin relative to the conditions required to maintain
fuel cladding integrity.

onset of transition boiling results in a decrease in heat transfer

[/) from the clad and, therefore, elevated clad temperature and the
N-- possibility of clad failure. Since boiling transition is not a

directly observable parameter, the margin to boiling transition is
calculated from plant operating parameters such as core power, core
flow, feedwater temperature, and core power distribution. The
margin for each fuel assembly is characterized by the critical power
ratio (CPR) which is the ratio of the bundle power which would
produce onset of transition boiling, divided by the actual bundle
power. The minimum value of this ratio for any bundle in the core
is the minimum critical power ratio (MCPR). It is assumed that the
plant operation is controlled to the nominal protective setpoints
via the instrumented variables, i.e., normal plant operation
presented on Figure 2.1-1 by the nominal expected flow control
line. The Safety Limit (MCPR of 1.07) has sufficient conservatism
to assure that in the event of an abnormal operational transient
initiated from a normal operating condition (MCPR > limits specified
in Specification 3.5.K) more than 99.9 percent of the fuel rods in
the core are expected to avoid boiling transition. The margin
between MCPR of 1.0 (onset of transition boiling) and the safety
limit 1.07 is derived from a detailed statistical analysis
considering all of the uncertainties in monitoring the core
operating state including uncertainty in the boiling transition
correlation as described in Reference 1. The uncertainties employed
in deriving the safety limit are provided at the beginning of each
fuel cycle.

BFN 1.1/2.1-8
Unit I
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1.1 BASES (Cont'd)

Because the boiling transition correlation is based on a large
quantity of full scale data there is a very high confidence that
operation of a fuel assembly at the condition of McPR = 1.07 would
not produce boiling transition. Thus, although it is not required
to establish the safety limit additional margin exists between the
safety limit and the actual occurrence of loss of cladding integrity.

However, if boiling transition were to occur, clad perforation would
not be expected. Cladding temperatures would increase to

0approximately 1100 F which is below the perforation temperature of
the cladding material. This has been verified by tests in the
General Electric Test Reactor (GETR) where fuel similar in design to
BFNP operated above the critical heat flux for a significant period
of time (30 minutes) without clad perforation.

If reactor pressure should ever exceed 1400 psia during normal power
operation (the limit of applicability of the boiling transition
correlation) it would be assumed that the fuel cladding integrity
Safety Limit has been violated.

At pressures below 800 psia, the core elevation pressure drop
(0 power, O flow) is greater than 4.56 psi. At low powers and flows
this pressure differential is maintained in the bypass region of the
core. Since the pressure drop in the bypass region is essentially
all elevation head, the core pressure drop at low powers and flow
will always be greater than 4.56 psi. Analyses show that with a
flow of 28x103 lbs/hr bundle flow, bundle pressure drop is nearly
independent of bundle power and has a value of 3.5 psl. Thus, the
bundle flow with a 4.56 psi driving head wtll be greater than
28x103 lbs/hr. Full scale ATLAS test data taken at pressures from
14.7 psia to 800 psia indicate that the fuel assembly critical power
at this flow is approximately 3.35 MWt. With the design peaking
factors this corresponds to a core thermal power of more than 50
percent. Thus, a core thermal power limit of 25 percent for reactor
pressures below 800 psia is conservative.

For the fuel in the core during periods when the reactor is shut
down, consideration must also be given to water level requirements
due to the effect of decay heat. If water level should drop below !
the top of the fuel during this time, the ability to remove decay |

heat is reduced. This reduction in cooling capability could lead to
elevated cladding temperatures and clad perforation. As long as the

,

fuel remains covered with water, sufficient cooling is available to
|

prevent fuel clad perforation.
|

|

O-

BFN 1.1/2.1-9
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1.1 BASES (Cont'd)

The safety limit has been established at I'l.~l in. above the top of

O' the irradiated fuel to provide a point which can be monitored and
also provide adequate margin. This point corresponds approximately
to the top of the actual fuel assemblies and also to the lower
reactor low water level trip (378" above vessel zero).

REFERENCE

-

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,
Corre1ation and Design App 1ication. NEDO 10938 and NEDE 10938.

!

.

4

O

i

O
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2.1 BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDIN_G
INTEGRITY

The abnormal operational transients applicable to operation of the
Browns Ferry Nuclear Plant have been analyzed throughout the
spectrum of planned operating conditions up to the design thermal
power condition of 3440 MWt. The analyses were based upon plant
operation in accordance with the operating map given in Figure 3.7-1

of the FSAR. In addition, 3293 MWt is the licensed maximum power
level of Browns Ferry Nuclear Plant, and this represents the maximum
steady-state power which shall not knowingly be exceeded.

Conservatism is incorporated in the transient analyses in estimating
the controlling factors, such as void reactivity coefficient,
control rod scram worth, scram delay time, peaking factors, and
axial power shapes. These factors are selected conservatively with
respect to their effect on the applicable transient results as
determined by the current analysis model. This transient model,
evolved over many years, has been substantiated in cperation as a
conservative tool for evaluating reactor dynamic performance.
Results obtained from a General Electric boiling water reactor have
been compared with predicticns made by the model. The comparisons
and results are summarized in References 1, 2, and 3.

The absolute value of the void reactivity coefficient used in the
analysis is conservatively estimated to be about 25 percent greater
than the nominal maximum value expected to occur during the core
lifetime. The scram worth used has been dorated to be equivalent to
approximately 80 percent of the total scram worth of the control
rods. The scram delay time and rate of rod insertion allowed by the
aralyses are conservatively set equal to the longest delay and
slowest insertion rate acceptable by Technical Specifications as
further described in Reference 4. The effect of scram worth, scram

delay time and rod insertion rate, all conservatively applied, are
of Greatest significance in the early portion of the negative
reactivity insertion. The rapid insertion of negative reactivity is
assured by the time requirements for 5 percent and 20 percent
insertion. By the time the rods are 60 percent inserted,
approximately four dollars of negative reactivity has been inserted
which strongly turns the transient, and accomplishes the desired
effect. The times for 50 percent and 90 percent insertion are given
to assure proper completion of the expected performance in the
earlier portion of the transient, and to establish the ultimate
fully shutdown steady-state condition.

For analyses of the thermal consequences of the transients a
MCPR > limits specified in Specification 3.5.K is conservatively |

assumed to exist prior to initiation of the transients. This choice
of using conservative values of controlling parameters and
initiating transients at the design power level, produces more |

'

pessimistic answers than would result by using expected values of
control parameters and analyzing at higher power levels.

O
BFN 1.1/2.1-11
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2.1 BASES (Cont'd)

In summary

1. The licensed maximum power level is 3,293 MWt.

2. Analyses of transients employ adequately conservative values of
the controlling reactor parameters.

3. The' abnormal operational transients were analyzed 'to a power
level of 3,440 MWt.

'

4. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher starting
power in conjunction with the expected values for the parameters.

The bases for individual setpoints are-discussed below:

A. Neutron Flux Scram--

1. APRM Plow-Biased High Flux Scram Trip Setting (Run Mode)-

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during
steady-state conditions, reads in percent of rated power
(3,293 MWt). Because fission chambers provide the basic
input signals, the APRM system responds directly to core
average neutron flux.

O..
During transients, the instantaneous' fuel surface heat flux

is less than the instantaneous-neutron flux by an amount
depending upon the duration of the transient and the fuel.
time constant. For this reason, the flow-biased scram APRM
flux signal is passed through a filtering network with a
time constant which is representative of the fuel time
constant. As a result of this filtering, APRM flow-biased
scram will occur only if the neutron flux signal is in-
excess of the setpoint and of sufficient time duration to

overcome the fuel time constant and result in an. average
fuel surface heat flux which is equivalent to the neutron
flux trip setpoint. This setpoint is variable up to 120
percent of rated power based on recirculation drive flow-
according to the equations given in Section 2.1.A.1 and the
graph in Figure 2.1-2. Per the purpose of'11 censing-
transient analysis, neutron flux scram is assumed to occur
at 120-percent of rated power. Therefore, the flow biased
provides additi.onal margin to the thermal limits for. slow
transients such as loss of feedwater heating. No safety
credit is taken for flow-biased scrams.

!O
| BPN 1.1/2.1-12
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2.1 BASES (Cont'd)

Analyses of the limiting transients show that no scram
adjustment is required to assure MCPR > 1.07 when the transient
is initiated from MCPR limits specified in Specification 3.5.k.

2. APRM Plux Scram Trip Setting (Refuel or Start & Hot Standby Mode)

For operation in the startup mode while the reactor is at low
pressure, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. The margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are
constrained to be uniform by operating procedures backed up by
the rod worth minimizer and the Rod Sequence Control System.
Thus, of all possible sources of reactivity input, uniform
control rod withdrawal is the most probable cause of significant
poder rise. Because the flux distribution associated with
uniform rod withdrawals does not involve hi',n local peaks, and
because several rods must be moved to change power by a
significant percentage of rated power, the rate of power rise is
very slow. Generally, the heat flux is in near equilibrium with
the fission rate. In an a sumed uniform rod withdrawal approach
to the scram level, the rate of power rise is no more than 5
percent of rated power per minute, and the APRM system would be
more than adequate to assure a scram before the power could
exceed the safety limit. The 15 percent APRM scram remains
active until the mode switch is placed in the RUN position.
This switch occurs when reactor pressure is greater than 850
psig.

3. IRM Plux Scram Trio Setting

The IRM System consists of 8 chambers, 4 in each of the reactor
protection system logic channels. The IRM is a 5-decade
instrument which cavers the range of power level between that
covered by the SRH and the APRM. The 5 decades are covered by
the IRM by means of a range switch and the 5 decades are broken
down into 10 ranges, each being one-half of a decade in size.
The IRM scram setting of 120 divisions is active in each range
of the IRM. For example, if the instrument were on range 1, the
scram setting would be et 120 divisions for that range; likewise
if the instrument was on range 5, the scram setting would be
120 divisions on that range.

O
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2.1 BASES (Cont'd)
f

| IRM Flux Scram Trio Settine (Continued)

O |
'

Thus,-as the IRM is ranged up to accommodate the increase in-
power level, the scram setting is also ranged up. A scram at,

| 120 divisions on the_IRM instruments remains in effect as long
] as the reactor is in-the startup mode. In addition the ApMM'

15 percent scram prevents higher power operation without being
in the RUN mode. The IRM scram provides protection for changes
which occur both locally and over the entire core. The most.t

j significant sources of reactivity change during the power
increase are due to control rod withdrawal. For insequence;

!. control rod withdrawal, the rate of change of power is slow
enough due to the physical limitation of withdrawing control
rods that heat flux is in equilibrium with the neutron flux, and4

: an IRM scram would result in a reactor shutdown well before any
I safety limit is exceeded. For the case of a single control rod

withdrawal error, a range of rod withdrawal accidents was4

analyzed. This analysis included starting the accident at
j various power. levels. The most severe case involves an initial
; condition in which the reactor is just subcritical and the IRM
i- system is not yet on scale. This condition exists at quarter

rod density. Quarter rod density is illustrated in
paragraph 7.5.5 of the PSAR. Additional conservatism was taken

! in this analysis by' assuming that the IRM channel closest to the

withdrawn rod is bypassed. The results of this analysis show
! that the reactor is scrammed and peak power limited to one .

percent of rated power, thus maintaining MCPR above 1.07. Based
on the above analysis, the IRM provides protection against localO control rod withdrawal errors and continuous withdrawal of;-

control rods in sequence.

4. Fixed High Neutron Flux Scram Trip

f The average power range monitoring (APRM) system, which is
'

calibrated using heat balaree data taken during steady-state-
conditions, reads in percent of rated power.(3,293 MNt). The
APRM system responds directly to neutron flux. Licensing

i analyses have demonstrated that with a neutron flux scram of 120 '

i percent of rated power, none of the abnormal operational
transients analyzed violate the fuel safety limit and there is a

; substantial margin from fuel damage.

j B. APRM Control Rod Block

Reactor power level may be varied by moving control rods or by i

; varying the recirculation flow rate. The APRM system provides a
I control rod block to prevent rod withdrawal beyond a given point at
j constant recirculation flow rate and thus to protect against the
! condition of 4 MCPR less than 1.07. This rod block trip setting. .

which is automatically varied with recirculation loop flow rate,
prevents an increase in the reactor power level to excess values due

' to control rod withdrawal. The flow variable trip setting provides
substantial margin from fuel damage, assuming a steady-state
operation at the trip setting, over the entire recirculation flow
range. The margin to the safety Limit increases as the flow

,
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2.1 BASES (Cont'd)

decreases for the specified trip setting versus flow relationship;
therefore, the worst case MCPR which could occur during steady-state
operation is at 108 percent of rated thermal power because of the
APRM rod block trip setting. The actual power distribution in the
core is established by specified control rod sequences and is
monitored continuously by the in-core LPRM system.

C. Reactor Water Low Level Scram and Isolation (Except Main Steam Lines)

The setpoint for the low level scram is above the bottom of the
separator skirt. This level has been used in transient analyses
dealing with coolant inventory decrease. The results reported in
FSAR subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve
settings. The scram setting is approximately 31 inches below normal
operating range and is thus adequate to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves. With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
case transient that assumes the turbine bypass valves remain

closed. (Reference 2)

8. Turbine Control Valve Fast Closure or Turbine Trip Scram

Turbine control valve fast closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve fast closure due to load rejection or control
valve closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a scram in less
than 30 milliseconds after the start of control valve fast closure
due to load rejection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic control oil
pressure at the main turbine control valve actuator disc dump
valves. This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor

protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from tha'.
of the turbine stop valve, combine to produce transients very
similar to that for the stop valve. No significant change in MCPR
occurs. Relevant transient analyses are discussed in References 2
and 3 of the Final Safety Analysis Report. This scram is bypessed
when turbine steam flow is below 30 percent of rated, as mearured by
turbine first state pressure.

O
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2.1 BASBS (Cont'd)

P. (Deleted)

v) G. & H. Main Steam Line Isolation on Low Pressure and Main Steam Line
Isolation Scram

The low pressure isolation of the~ main steam' lines at 825 psig was
provided to protect against rapid reactor depressur12ation and the
resulting rapid cooldown of the vessel. Advantage is taken of the
scram feature that occurs when the main steam line isolation valves
are closed, to provide for reactor shutdown so that high power
operation at low reactor pressure does not occur, thus providing
protection for the fuel cladding integrity safety limit. Operation
of the reactor at pressures lower than 825 psig requires that the
reactor mode switch be in the STARTUP position, where protection of
the fuel cladding integrity safety limit is provided by the IRM and
APRM high neutron flux scrams. Thus, the combination of main steam
line low pressure isolation and isolation valve closure scram
assures the availability of neutron flux scra'a protection over the

entire range of applicability of the fuel cladding integrity safety
limit. In addition, the isolation valve closure scram anticipates
the pressure and flux transients that occur during normal or
inadvertent isolation valve closure. With the scrans set at
10 percent of valve closure, neutron flux does not increase.

I.J.& K. Reactor Low Water Level Setpoint for Tnitiation of HPCI and RCIC
Closing Main Steam Isolation Valves, and Startino LPCI and Core
Spray Pumps.

1

g These systems maintain adequate coolant inventory and provide core,

! '- cooling with the objective of preventing excessive clad
temperatures. The design of these systems to adequately perform the
intended function is based on the specified low level scram setpoint
and initiation setpoints. Transient analyses reported in Section 14
of the PSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

L. References

1. Linford, R. B., " Analytical Methods of Plant Transient

Evaluations for the General Electric Boiling Water Reactor,"
NELO-10802, Feb., 1973.

2. Generic Reload Puel Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda.

3. " Qualification of the One-Dimensional Core Transient Model for
Boiling Water Reactor," NfLDO-24154-P, October 1978.

4. Letter from R. H. Buchholz (GB) to P. S. Check (NRC), " Response
to NRC Request For Information On ODYN Computer Model,'
September 5, 1980.

'
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1.2/2.2 REACTOR 'YW MT SYSTEN INT @GRIIK

SAPRTY LIMIT LIMITING SAFETY SYSTEM SETTING

| 1.2 Reactor Coolant Syst'em Integrity 2.2 Reactor coolant System Integrity

Applicability M icability;

Applies to limits on reactor coolant Applies to trip settings of the
| system pressure, instruments and devices which

are provided to prevent the
reactor system safety limits

: from being exceeded.*

,

objective obiective

To establish a limit below which To define the level of the
the integrity of the reactor process variables at which,

| coolant system is not threatened automatic protective action
due to an overpressure condition. is initiated to prevent the,

pressure safety limit from
being exceeded.

i Specifications Specifications
F

.

i A. The pressure at the lowest point The limiting safety system
j of the reactor vessel shall not settings shall be as specified
] exceed 1,3'75 psig whenever below:

irradiated fuel is in the Limiting Safety
reactor vessel, protective Action System Settina.

1
, A. Nuclear system 1,105 psig i

relief valves 11 psi
'

open--nuclear (4 valves)
system pressure

j 1,115 psig i
11 psi:

'

(4 valves)

| 1,125 psig i
j 11 psi
i (5 valves)

J

B. Scram--nuclear 11.055 psig,

system high
pressure

!

!

1
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1.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

The safety limits for the reactor coolant system pressure have bcnn
selected such that they are below pressures at which it can be shown that
the integrity of the system is not endangered. However, the pressure
safety limits are not high enough such that no foreseeable circumstances
can cause the system pressure to rise over these limits. The pressure
safety limits are arbitrarily selected to be the lowest transient
overpressures allowed by the applicable codes. ASME Boiler and pressure
Vessel Code, Section III, and USAS Piping Code, Section B31.1.

The design pressure (1,250 psig) of the reactor vessel is established
such that, when the 10 percent allowance (125 psi) allowed by the ASMK
Boiler and pressure Vessel Code Section III for pressure transients is
added to the design pressure, a transient pressure limit of 1,375 psig is
established.

Correspondingly, the design pressure (1,148 psig for suction and 1,326
psig for discharge) of the reactor recirculation system piping is such
that, when the 20 percent allowance (230 and 265 psi) allowed by USAS
piping Code, Section B31.1 for pressure transients is added to the destgr:
pressures, transient pressure limits of 1,378 and 1,591 psig are
established. Thus, the pressure safety limit applicable to powr
operation is established at 1,375 psig (the lowest transient overpressure
allowed by the pertinent codes), ASMB Boiler and Pressure Vessel Code,
Section III, and USAS piping Code, Section B31.1.

The current cycle's safety analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant system
pressure increase is given in Reference S.

The reactor vessel pressure code limit of 1,375 psig given in ,

subsection 4.2 of the safety analysis report is well above the peak '

pressure produced by the overpressure transient described above. Thus,
the pressure safety limit applicable to power operation is well above the
peak pressure that can result due to reasonably expected overpressure
transients.

Higher design pressures have been established for piping within the
reactor coolant system than for the reactor vessel. These increased
design pressures create a consistent design which assures that, if the
pressure within the reactor vessel does not exceed 1,375 psig, the
pressures within the piping cannot exceed their respective transient
pressure limits due to static and pump heads.

The safety limit of 1,375 psig actually applies to any point in the
reactor vessel; however, because of the static water head, the highest
pressure point will occur at the bottom of the vessel. Because the

O
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1.2 3ASBS (cont'd)

pressure is not monitored at this point, it cannot be directly determined

O if this safety limit has been violated. Also, because of the potentially
varying head level and flow pressure drops, an equivalent pressure cannot
be a priori determined for a pressure monitor. higher _in the vessel.
Therefore, following any transient that is severe enough to cause concern
that this safety limit was violated, a calculation will be performed
using all available information to determine if the safety limit was
violated.

!

RBFERENCES

1. Plant Safety Analysis (BPMP FSAR Section 14.0)

2. ASME Boiler and Pressure Vessel Code Section III

3. USAS Piping Code, Section B31.1

4. Reactor Vessel and Appurtenances Mechanical Design (BFNP FSAR
Subsection 4.2)

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

O
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2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety basis, 13 relief valves have been installed on the
unit with a total capacity of 84.1 percent of nuclear boiler rated steam
flow at a reference pressure of (1,105 + 1 percent) psig. The analysis
of the worst overpressure transient (3-second closure of all main steam
line isolation valves), neglecting the direct scram (valve position
scram), results in a maximum vessel pressure which, if a neutron flux
scram is assumed considering 12 valves operable, results in adequate
margin to the code allowable overpressure limit of 1,375 psig.

To meet operational design, the analysis of the plant isolation transient
(generator load reject with bypass valve failure to open) shows that
12 of the 13 relief valves limit peak system pressure to a value which is
well below the allowable vessel overpressure of 1,375 psig.

O
,
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3.1/4.1 REACTOR PR0fBCTION SYSTEf

LIMITIMG CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMNTS

3.1 peactor Protection System 4.1 Reactor Protection System.

Applicability Applicability

Applies to the instrumentation Applies to the surveillance.
and associated devices which of the instrumentation and
initiate a reactor scram. associated devices which

initiate reactor scram.

Obiactive Objective
,

To assure the operability of the To specify the type and
reactor protection system. frequency of surveillance to

be applied to the protection
instrumentation.

Specification Specification

A. When there is fuel in the vessel. A. Instrumentation systems shall
the setpoints, minimum number of be functionally tested and
trip systems, and minimum number calibrated as indicated in
of instrument channels that must Tables 4.1.A and 4.1.5,
be operable for each position of respectively. .

the mode switch shall be as given
in Table 3.1.A.

B. Two RPS power monitoring channels B. The RPS power monitoring
for each inservice RPS MG sets or system instrumentation shall
alternate source shall be operable. be determined operable:

1. With one RPS electric power 1. At least once per
monitoring channel for 6 months by performance
inservice RPS MG set or of channel functional
alternate power supply tests.
inoperable, restore the
inoperable channel to operable
status within ~12 hours or remove
the associated RPS MG set or
alternate power supply from
service.

O
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3.1/4.1 REACTOR PROTECTION SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.1.B.2 With both RPS electric power
monitoring channels for an
inservice RPS MG set or
alternate power supply in-
operable, restore at least
one to operable status within
30 minutes or remove the
associated RPS MG set or
alternate power supply from
service.

,

O

;

:

|
1

.
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TASLE 3.1.A

f REACTOR P 4TECTIO4 SYSTEM (SCRAM) INSTRUMENTATION RE0uletMENTS

Min. ho. of'
i; coernie i

; Instr. Modes $n untch runction
!

! Cnannels m st me Boerable

| Per Trty Shut- Startup/

i Systese fi1 W II.in function Ir.RLLg3tL$tttine demD Refuel f 71 Hot StandhX RWD Action i11

1

1, 1 Mode S=ttch in X X X X 1.A

i Shutdown

1 Manual Scram K X X X 1.A !

IBM (16)
3 High Flux s120/125 Indicated X(22) X(22) X (5) 1.A*

j on scale .i
3 Inoperable X X ($) 1.A :

?

.
ape 9 (16)(24)(25)

'
2 Ntgh Flux

(Flom Blased) See Spec. 2 1.A.1 X 1.A or 1.8

2 Migh Flux
(Ftmed Trip) i 120% X 1.A or 1.8

i y
2 High Flux i 151 rated power X(21) X(17) (15) 1.A or 1.8-

q C 2 Inoperative (13) X(21) X(17) X 1.A or 1.8

*- 2 Downscale 1 3 Indicated on i,

{ '

Scale (11) .(11) X(12) 1.A or 1.8*

.) -
s
" .

i 2 Nteh Reactor *

Presst.re i 1055 ps19 A(10) X X l.A

i

2 Htsh Dryw11 {

1 Pressure (14) i 2.5 pste X(8) X(8) X- 1.A ,

' l
2 seactor Lou Water '

Level (14) 2 53a" above vessel aero X X X l.A.

! !

i
j SFN-Unit 1
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TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Min. No. of
Operable
Instr. Modes in which Function
Chaanels h it se coerabit
Per Trip Shut- Startup/

Systers (11f231 Trio Functico Itin_Lere1_Settina dow_n RF uel_LZ1 Not Standby Run ar.LlorL LH

2 Migh Water Level
in West Scram
Discharge Tank

(LS-85-45A-D) i 50 Gations X X(2) X X 1.A

2 Migh Water Level
in East Scram
Otscharge Tank
(LS-85-45E-H) i 50 Gallons X X(2) X X 1.A

1 0% valve Closure X(3)(6) X(3)(6) X(6) 1.A or I.C14 Matn Stemn Line
Isolation Valve
Closure

2 Turbine Control 1550 pstg X(4) 1.A or I.D
ya

Valve Fast-

E[ Closure or
f'

Turbine Trip

-
Tu bine Stop 110% Valve Closure X(4) 1.A or I.Dj, 4 r

valve Closure

2 Turbine First not 2154 psig X(18) X(18) X(18) (19)
Staae Pressure
Permissive

2 Matn Steam Line 3 X Normal Full X(9) X(9) X(9) 1.A or 1.C

Miss Radiation Power Background

(14) (20)

BFN-Unit 1
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LdOTES FOR TABLE 3.1.A

1. There shall be two operable or tripped trip systems for each function.
('~') If the minimum number of operable instrument channels per trip system
1j cannot be met for one trip system, trip the inoperable channels or entire

trip system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of operable
instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be
taken. An inoperable channel need not be placed in the tripped condition
where this would cause the trip function to occur. In these cases, the
inoperable channel shall be restored to operable status within two hours,
or take the action listed below for that trip function.

A. Initiate insertion of operable rods and complete insertion of all
operable rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all operable
control rods within one hour.

B. Reduce power level to IRM range and place mode switch in the
STARTUP/ HOT Standby position within 8 1.ours.

C. Reduce turbine load and close main steam line isolation valves within
8 hours.

D. Reduce power to less than 30 percent of rated.

2. Scram discharge volume high bypass may be used in shutdown or refuel to
bypass scram discharge volume scram with control rod block for reactor

7 protection system reset.

! J
\~' 3. Dypassed if reactor pressure is less than 1055 psig and mode switch nct

in RUN.

4. Dypassed when turbine first stage pressure is less than 154 psig.

5. IRMs are bypassed when ApFMs are onscale and the reactor mode switch is
in the NUN position.

6. The design permits closure of any two lines without a scram being
initiated.

7. When the reactor is subcritical and the reactor water temperature is less
than 2120F, only the following trip functions need to be operable:

A. tiode switch in shutdown

B. Manual neram

C. High flux IRM

D. Scram discharge volume high level

E. APRM 15 percent scram

(''h
i I

Lj
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NOTES FOR TABLE 3.1.A (Cont'd)

8. Not required to be operable when primary containment integrity is not
required.

9. Not required if all main steamlines are isolated.

10. Not required to be operable when the reactor pressure vessel head is not
bolted to the vessel.

11. The APRM downscale trip function is only active when the reactor mode
switch is in RUN.

12. The APRM downscale trip is automatically bypassed when the IRM
instrumentation is operable and not high.

13. Less than 14 operable LPRMs will cause a trip system trip.

14- Channel shared by Reactor Protection System and Primary Containment and
Reactor Vessel Isolation Control System. A channel failure may be a
channel failure in each system.

15. The APRM 15 percent scram is bypassed in the RUN Mode.

16. Channel shared by Reactor Protection System and Reactor Manual Control
System (Rod Block Portion). A channel failure may be a channel failure
in each system. If a channel is allowed to be INOPERABLE per
Table 3.1.A the corresponding function in that same channel may be
inoperable in the Reactor Manual Control System (Rod Block).

17. Not required while performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed 5 MW(t).

18. This function must inhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure
scram whenever turbine first state pressure is greater than or equal to
154 psig.

19. Action 1.A or 1.D shall be taken only if the permissive fails in such a
manner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

20. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times
background, respectively) are established based on the normal background
at full power. The allowable setpoints for alarm and reactor trip are
1.2-1.8 and 2.4-3.6 times background, respectively.

21. The APRM High Flux and Inoperative Trips do not have to be operable in
the REPUBL Mode if the Source Range Monitors are connected to give a
noncoincidence. High Flux scram, at 5 x 105 cps. The SRMs shall be
operable per Specification 3.10.B.1. The removal of eight (8) shorting
links is required to provide noncoincidence high-flux scram protection
from the Source Range Monitors.

O
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MONS PQR TABL E 3.1. A (Cont'd)

22. The three required IRMs per trip channel is not required in the shutdown
or Refuel Modes if at least four IRMs (one in each core quadrant) dre,

N connected to give a noncoincidence, High Flux scram. The removal of four
(4) shorting links is required to provide noncoincidence high-flux scram
protection from the IRMs.

23. A channel may be placed in an inoperable status for up to 4 hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

24. The Average Power Range Monitor scram function is varied (Reference
Figure 2.1-1) as a function of recirculation loop flow (W). The trip
setting of this function must be maintained in accordance with 2.1.A.

25. The APRM flow-biased neutron flux signal is fed through a time constant
circuit of approximately 6 seconds. This time constant may be lowered or
equivalently removed (no time delay) without affecting the operability of
the flow-biased neutron flux trip channels. The APRM fixed high neutron
flux signal does not incorporate the time constant but responds directly
to instantaneous neutron flux.

L

|O
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TASLE 4.1.A
REACT 00 Pa0TECTION SiSTEM (SCRAM) INST 9 M h14TIDn FUNCTIQmAL. TESTS

MINIM.pt FUNCTIOa4L TEST FREQUENCIES F0e SAFETT INSTE. Amo COmTROL CIRCUITS

Groun f21 Functional Test Minta m Freauencyf31

Mode S itch in Srwtdoesn A Place Mode S itch in Shutdown Each Sefueling Outage

ML*Lal Scrass & Trip Channel and Alarm Every 3 Months

IRM
wish Flum C Trip Channel and Alarm (4) OnceAdeek Durtne tefueling

and Before Each Startup

Inoperattwe C Tr1p Channel and Alarm (4) Once/ Week Ourtng Sefueliog
and Sefore Each Startup

APGM
Migh F1.sa (IS% Scram) C Trts Output Relays (4) Before Each Startup and

Weekly neen Seguired to
be Operable

Migh Flux (Flom Blased) B Trto Output eelays (4) Once/ Week

High Flum (Fined Trtp) S Trto Output selays (4) OnceAdeok

Inoperative 3 Trtp Output Relays (4) Once/ Weeky
Do.n w le 8 Trip Output 8elays (4) Once/ Week

Flom Stas 8 (6) (6)
"

nigh Beactor Pressure A Trip Channel and Alarm Once/ Month (1)

Migh Orywell Pressure A Trio Channel and Alarus Once/Menth (1)

teactor Lou Water Level A Trip Channel and Alarm Once/Menth (1)

SFN-Unit I
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TABLE 4.1. A (Continued)
.

Group (2) Functional Tgst Minimum FranutnCrill

High Water Level in Scram Otscharge
Tank F1 cat Switches (LS-85-45C-F) A Trip Channel and Alarm Once/ Month

Electronic Level Switches
(LS-85-45A, b G. H) A Trip Channel and Alarm Once/ Month

Main Stearn Line High Radiatton B Trip Channel and Alarm (4) Once/3 Honths (8)

Main Steam Line Isolation Valve
Closure A Trto Channel and Alarm Once/3 Honths (8)

Turbine Control Valve Fast
Closure or turbine trip A Trip Channel and Alarm Once/Honth (1)

Turbine First Stage Pressure
Perat>> ve (PT-I-s!A and 8
PT-1-91A and 8) B Trip Channel and Alarm (7) Every three months

Turbine Stop Valve Closure A Trto Channel and 41 arm Once/Nonth (1)

Y
~

?
7
e
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MOTMi FOR TABLE 4.1,A

1. Initially the minimum frequency for the indicated tests shall be once per
; month.

| 2. A description of the three groups is included in the Bases of this
j specification.

i

j 3. Functional tests are not required when the systems'are not required to be
! operable or are operating (i.e., already tripped). If tests are missed,
j they shall be performed prior to toturning the systems to an operable
i status.

!
4. This instrumentation is exempted from the instrument channel test;

1 definition. This instrument channel functional test will consist of
I injecting a simulated electrical signal into the measurement channels.

.
5. (Deleted)

|
6. The functional test of the flow bias network is performed in accordance

I with Table 4.2.C.
;

5 7. Functional test consists of the injection of a simulated signal into the
i electronic trip circuitry in place of the sensor signal to verify
j operability of the trip end alarm functions.

8. The functional test frequency decreased to once/3 months to reduce
challenges to relief valves per NUReG 0737, Item II.K.3.16.

1

i

|
:
;

l
4

|

;
i
1

l
i
a

l

i
i
i

i
i
i

I

i

!

i

|
!

!
!
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| TABLE 4.1.8
I REACTOR PROTECTION S) STEM (SCRAM) IwSTRUMENTATION CALIBRATION

| MIh!*tm CALIBEATIOu FREGLEhCIES FOR REACTOR PROTECTION INSTRUMENT CHAmmELS

Inst a ment CMnnel Groun (11 Calibration Minimmi Freauencvf 21

IRM Migh Flum C Caseartson to APRM on Controlled Note (4)
Startups (6)

APRM Migh Flus
Outpit Stenal B Meat Balance Once/7 Days

Flow Blas Signal 8 Calibrate Flow Stas Stenal (7) Once/Operattng Cycle

LPRM Signal 8 TIP System Traverse (8) Every 1000 Effective Full
Power Hours

!
Migh Reactor Pressure A Standard Pressure Source Every 3 Honths

Mteh Dryi. ell Pressure A Standard Pressure Source Every 3 Months

Reactor tom Water Level A Pressure Standard Every 3 Months

High Water Level in Scram .

." Discharge voltane
e- Electronte Lvl Switctes

) (LS-85-45-A, B. G, M) A Calibrated Water Coltan (5) Note (5)
Float $=1tches.

(LS-85-45C-F) A Calibrated Water Coltam (5) Note (5)*-

~ Main Steam Line Isolation valve
Closure A hote (5) Note (5)

Main Steam Line Minh Radtation B Standard Current Source (3) Every 3 Months

Turbine First Stage Pressure
Permissive (PT-1-81A, S &
PT-1-91A, B) B Standard Pressure Source Once/ Operating Cycle (9)

Turbine Control valve Fast Closure
or Turbine Trig, A Standard Pressure Source Once/ Operating Cycle

Turbtne Stop Valve Closure A note (5) Note (5)

BFN-Ostt I
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WerBB FOR TABLE 4.1.5

! 1. A description of three groups _is included in the bases of this

Q specification.,

: O
2. Calibrations are not required when the' systems are not required to be

operable or are tripped. If calibrations are missed, they shall be
performed prior to returning the system to an operable status.

,

'' 3. The current source provides an instrument channel alignment. Calibration
using a radiation source shall be made each refueling outage.

4

4. Required frequency is initial startup following each refueling outage.

5. Physical inspection and actuation of these position switches will be

| performed once per operating cycle.

| 6. On controlled startups, overlap between the IRMs and APRMs will be
verified.1

*l . The Flow Bias Signal Calibration will consist of calibrating the sensors,*

flow converters, and signal offset networks during each operating cycle.'

; The instrumentation is an analog type with redundant flow signals that
can be compared. The flow comparator trip and upscale will be

,

j functionally tested according to Table 4.2.C to ensure the proper
4 operation during the operating cycle. Refer to 4.1 Bases for further

,
explanation of calibration frequency.

1

8. A complete TIP system traverse calibrates the LPRM signals to the process1

i computer. The individual LPRM meter readings will be adjusted as a
j ( minimum at the beginning of each operating cycle before reaching 100
; percent power.

,
9. Calibration consists of the adjustment of the primary sensor and

i associated components so that they correspond within acceptable range and
i accuracy to known values of the paraneter which the channel monitors,
'

including adjustment of the electronic trip circuitry, so that itt, output
relay changes state at or more conservatively than the analog equivalent

,
;

; of the trip level setting.
i

*

i

i
:
1

i

j' .

A

i
;

i

j

'.
1 !
I
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4' 3.1 MSE
The reactor protection system automatically initiates a reactor scram to: I

1. Preserve the integrity of the fuel cladding.

2. Preserve the integrity of the reactor coolant system.
t

3. Minimize the energy which must be absorbed following a loss of
,

coolant accident, and prevents criticality. |

This specification provides the lietting conditions for operation'

i necessary to preserve the ability of the system to tolerate single'

failures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made inoperable for brief intervals to
conduct required functional tests and calibrations.

The reactor protection trip system is supplied, via a separate bus, by
its own high inertia, ac motor generator set. Alternate power is
available to either Reactor Protection System bus from an electrical bus
that can receive standby electrical power. The RPS monitoring system
provides an isolation between nonclass IE power supply and the class

! lE NPS bur. This will ensure that failure of a nonclass 15 reactcr
protection power supply will not cause adverse interaction to the
class IE Neactor Protection System.

The reactor protection system is made up of two independent trip systems
(refer to section 7.2, PSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip!

; system. The outputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The

! simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Power Plant
j Protection Systeer. The system h6s a reliability greater than that of a
'

2-out-of-3 system and somewhat less thsn that of a 1-out-of-2 system.
'

With the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
Valve cicsure and the Turbine stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on,

the number of operable instrument channels per untripped protection trip
system is met or if it cannot be met ar$ the effected protection trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a single
failure and still perform its intended function of scramming the
reactor. Three APRM instrument channels are provided for each protection
trip system.

i
l

!.
|

BPN 3.1/4.1-14
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3.1 BASES (Cont'd)

Each protection trip system has one more ApRM than is necessary to meet
the minimum number required per channel. This allows the bypassing of
one ApRM per protection trip system for maintenance, testing or
calibration. Additional IRM channels have also been provided to allow
for bypassing of one such channel. The bases for the scram setting for
the IRM, ApRM, high reactor pressure, reactor low water level, MSIV
closure, turbine control valve fast closure, turbine stop valve closure
and loss of condenser vacuum are discussed in Specifications 2.1 and 2.2.

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
which must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup to the
reactor vessel water level instrumentation.

High radiation levels in the main steam line tunnel above that due to the
normal nitrogen and oxygen radioactivity is an indication of leaking
fuel. A scram is initiated whenever such radiation level exceeds three
times normal background. The purpose of this scram is to reduce the
source of such radiation to the extent necessary to prevent release of

radioactive material to the turbine. An alarm is initiated whenever the
radiation level exceeds 1.5 times normal background to alert the operator
to possible serious radioactivity spikes due to abnormal core behavior.
The air ejector off-gas monitors serve to back up the main steam line
monitors to provide further assurance against release of radioactive
materials to site environs by isolating the main condenser off-gas line
to the main stack.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.
Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly inserting control rods during all modes of
reactor operation.

The IRM system (120/125 scram) in conjunction with the ApRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermediate power ranges.

The control rod drive scram system is designed so that all of the water
which is discharged from the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. No credit was
taken for this volume in the design of the discharge piping as concerns
the amount of water which must be accommodated during a scram. During
normal operation the discharge volume is empty; however, should it fill
with water, the water discharged to the piping from the reactor could not

<

O
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3,1 ggg (cont'd)

be accommodated which;would result in slow scram times or partial: control,
j rod insertion. To preclude.this, occurrence.. level switches have'been

~

provided in.the instrument volume which. alarm.and scram the reactor.'when
; the volume of water reaches.50 gallons. As. indicated above, there',is' i

*

sufficient volume in the piping.to accommodate the scram without, '
>

impairment of the scram times or_ amount of insertion'of the control

rods. This function. shuts the.' reactor down while sufficient volume'
remains to. accommodate the discharge water and precludes the situation in.

which a scram would-be required but not be able to perform its function
adequately.

; A source range. monitor (SRM) system is also provided to supply additional.
.

| neutron level information during startup but has no scram functions.
I Reference Section 7.5.4 FSAR. Thus, the IRM is required in the REFUEL
*

and-STARTUP modes. In the power range the APRM, system provides required.
protection. Reference Section 7.5.7 FSAR. Thus, the,IRM System is not'

j. required in the RUN mode. . The APRMs and the IRMs provide adequate j

j coverage in the startup and; intermediate range.

The high reactor pressure, high drywell pressure, reactor.Iow water level
and scram discharge volume high level scrams.are required for STARTUP and
RUN modes of plant operation. They are, therefore, required to be
operational for these modes of reactor operation.i

i

! The requirement to have the scram functions as indicated in Table 3.1.1
operable in the REPUBL mode is to assure that shifting to the REFUEL mode '

during reactor power operation.does not diminish the need for the reactor
! protection system.

] Because of the APRM downscale. limit of 2 3 percent when in the RUN mode
. and high level limit of $15 percent when in the STARTUP Mode, the '

'

transition between the STARTUP and RUN Modes must be'made with the APRM
instrumentation indicating between 3 percent and 15 percent of rated
power or a control rod scram will occur. In addition, the IRN system
must be indicating below the High Flux setting (120/125 of scale) or'a,

scram will occur.When in the STARTUP Mode. For normal operating,

conditions, these limits provide assurance of overlap between the IRN
system and APRM system so that.there are no " gaps" in the power level1

'

indications (i.e., the power level is continuously monitored from
beginning of startup to full power and from full power to shutdown).
When power is being reduced, if a transfer-to'the STARTUP mode is made
and the IRMs have nat been fully inserted (a maloperational but not
impossible condition) a control rod block immediately occurs so that
reactivity insertion by control rod withdrawal cannot occur.

:

!

I D

U
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4.1 BASES

The minimum functional testing frequency used in this specification is
based on a reliability analysis using the concepts developed in reference
(1). This concept was specifically adapted to the one- out-of- two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the reactor
protection system. This analysis makes use of " unsafe failure" rate
experience at conventional and nuclear power plants in a reliability model
for the system. An " unsafe failure" is defined as one which negates
channel operability and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real

signal. Failure such as blown fuses, ruptured bourdon tubes, faulted
amplifiers, faulted cables, etc., which result in " upscale" or "downscale"
readings on the reactor instsumentation are " safe" and will be easily
recognized by the operators during operation because they are revealed by
an alarm or a scram.

The channels listed in Tables 4.1.A and 4.1.B are divided into three
groups for functional testing. These are:

A. On-off sensors that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function.

C. Devices which only serve a useful function during some restricted
mode of operation, such as STARTUP or S!!UTDOWN, or for which the
only practical test is one that can be performed at shutdown.

The sensors that make up group (A) are specifically selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable operation. During design, a goal of
0.99999 probability of success (at the 50 percent confidence level) was
adopted to assure that a balcnced and adequate design is achieved. The
probability of success is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and
satisfies the design goal for the logic configuration utilized in tha
Reactor Protection System.

To satisfy the long-term objective of maintaining an adequate level of
safety throughout the plant lifetime, a minimum goal of 0.9999 at the 95
percent confidence level is proposed. With the (1-out-of-2) X (2) logic,
this requires that each sensor have an availability of 0.993 at the 95
percent confidence level. This level of availability may be maintained by

adjustingthetestintervalasafunctionoftheobservedfailure
history

1. Reliability of Engineered Safety Features as a Function of Testing
Frequency, I. M. Jacobs, " Nuclear Safety," Vol. 9, No. 4,
July-August, 1968, pp. 310-312.

O
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4.1 38151 (cont'd)

To facilitate the implementation of_this technique, Figure 4.1-1 is
./ provided to indicate an appropriate trend in test interval. The procedure

is as follows:

1. 1.ike sensors are pooled into one group for the purpose of data-
acquisition.

2. The factor M is the exposure hours and is equal to Ahe number _of
sensors in a group, n, times the elapsed time T (M e nT).

3. The accumulated number of unsafe failures is plotted as an
ordinate against M as an abscissa on Figure 4.1-1.

4. After a trend is established..the appropriate monthly test
interval to satisfy the goal will be the test interval to the
left of the plotted points.

5. A test interval of one month will generally be used initially
until a trend is established.

Group (B) devices utilize an analog sensor followed by an amplifier and a
bistable trip circuit. The sensor and amplifier are active components and
a failure is almost always accompanied by an alarm and an indication of
the source of trouble. In the event of failure, repair or substitution
can start immediately. An "as-is" failure is one that " sticks" mid-scale
and is not capable of going either up or down in response to an
out-of-limits input. This type of failure for analog devices is a rare

O occurrence and is detectable by an operator who observes that one signal
does not track the other three. For purpose of analysis,~1t is assumed
that this rare failure will be detected within-two hours.

The bistable trip circuit which is a part of the Group (B) devices can-
sustain unsafe failures which are revealed only on test.- Therefore, it is
necessary to test them periodically.

A study was conducted of the instrumentation channels included in the
Group (B) devices to calculate their " unsafe" failure-rates. The analog
devices (sensors and amplifiers) are predicted to have an unsafe failure
rate of less than 20 x 10-6 failure / hour. The bistable-trip circuits
are predicted to have unsafe failure rate of less than 2 x 10-6-
failures / hour. Considering the two' hour monitoring interval for the -
analog devices as assumed above, and_a weekly test interval for.the
bistable trip circuits, the design reliability goal of 0.999991:s attained
with ample margin.

The bistable devices are monitored during plant operation to record their~
failure history and establish a test interval'using the curve of-Figure
4.1-1. There are numerous identical-bistable devices used throughout the
plant's instrumentation system. Therefore, significant data on the~

failure rates for the bistable devices should be accumulated rapidly.

O
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4.1 BASES (Cont'd)

The frequency of calibration of the APRM Plow Biasing Network has been
established as each refueling outage. There are several instruments which
must be calibrated and it will take several hours to perform the
calibration of the entire network. While the calibration is being
performed, a zero flow signal will be sent to half of the APRMs resulting
in a half scram and rod block condition. Thus, if the calibration were

performed during operation, flux shaping would I,ot be possible. Based on
experience at other generating stations, drift of instruments, such as
those in the Flow Biasing Network, is not significant and therefore, to
avoid spurious scrams, a calibration frequency of each refueling outage is
established.

Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during STARTUP and
inactive during full-power operation. Thus, the only test that is
meaningful is the one performed just prior to SHUTDOWN or STARTUP: 1.e.,

the tests that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as follows:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

2. Vacuum tube or semiconductor devices and detectors that drift or
lose sencitivity.

Experienc? With passive type instruments in generating stations and
substatisas indicates that the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent / month, i.e., in the period of a month a
drift of 4 percent would occur and thus providing for adequate margin.
For the ApRM system drift of electronic apparatus is not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument 1

channels have been included in the latter table. These are: mode switch I

in SHUTDOWN and manual scram. All of the devices or sensors associated |
with these scram functions are simple on-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off.

|
1

|

|

|

9
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4.1 BASBS (Cont'd)
,

The sensitivity of LPRM detectors decreases with exposure to neutron flux'
at a slow and approximately constant rate. The APRM system, which uses
the LPRM readings to detect a change in thermal power, will be calibrated

i every seven days using a heat balance to compensate for this change in
sensitivity. The RBM system uses the LPRM reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by.the APRM celibration.4

The technical specification limits of CMPLPD, CPR, and MRPLHGR are
determined by the use of the process computer or other backup methods.-

These methods use LPRM readings and TIP data to determine the power;

distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As a minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.

!O
1

e

: O
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3.2/4.2 iiiviaiIVE INSTRUMWifATICW .

2

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2 protective Instrumentation 4.2' Protective Instrumentation )

Applicability Applicability

i

Applies to the plant instrumentation Applies to the surveillance
which initiates and controls requirement of the instrumentation
a protective function. that initiates and controls

protective function.

ObiectiveObjective -

To assure the operability of To specify the type and
protective instrumentation. frequency of surveillance

to be applied to protective
instrumentation.

Specification Specification
4

A. Primary Containment and Reactor A. Primary containment and
Building Isolation Functions Reactor Building Isolation

Functions

When primary containment Instrumentation shall be
integrity is required, the functionally tested and *

limiting conditions of calibrated as indicated

O operation for the instrumen- in Table 4.2.A.
tation that initiates primary
containment isolation are System logic shall be
given in Table 3.2.A. This functionally tested as
includes instrumentation that indicated in Table 4.2.A.
initiates isolation of the
reactor vessel, reactor

building, main steam lines,
and initiates the Standby
Gas Treatment System.

B. Core and containment cooling B. core and containment
Systems - Initiation & control cooling Systems -

|
Initiation & control

The Ibniting conditions for Instrumentation shall be
operation for the functionally _ tested,

instrumentation that initiates calibrated and checked as
or controls the core and indicated in Table 4.2.B.

,

containment cooling systems 1

are given in Table 3.2.B. |

DU
|
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.B Core and Containment Cooling 4.2.0 Core and Containment Cooling
Systems - Initiation & Control Systems - Initiation & Control

(Cont'd) (Cont'd)

This instrumentation must be System logic shall be
operable when the system;s) it functionally tested as

initiates or controls are indicated in Table 4.2.B.
required to be operable as
specified in Section 3.5. Whenever a system or loop

is made inoperable because
of a required test or'

calibration, the other
systems or loops that
are required to be operable
shall be considered operable
if they are within the required
surveillance testing frequency
and there is no reason to
suspect that they are
inoperable.

C. Control Rod Block Actuation C. Control Rod Block Actuation

The limiting conditions of Instrumentation shall be
operation for the functionally tested,

instrumentation that calibrated and checked as
initiates control rod block indicated in Table 4.2.C.
are given in Table 3.2.C.

System logic shall be
DELETE functionally tested as

Now covered by note 7.c. indicated in Table 4.2.C.

D. Off-Gas Post Treatment Isolation D. Off-Gas Post Treatment
Functions Isolation Functions

1. Off-Gas Post Treatment 1. Off-Gas Post Treatment
Monitors Monitoring System

(a) Except as specified in Instrumentation shall
(b) below, both off gas be functionally tested,
post treatment calibrated and checked
radiation monitors as indicated in Table
shall be operable 4.2.D.
during reactor
operation. The System logic shall be
isolation function trip functionally tested as
settings for the indicated in Table 4.2.D.
monitors shall be set

!
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3.2/4,2 PROTBCTIVB INSTRUPRDffATION

LIMITING CONDITIONS FOR OPERATION - SURVEILlJufCE RBQUIREMENTS

3.2.D.l.(a) Off-Gas Post Treatment
Monitors (Cont'd)

i at a value not to exceed
the equivalent of the
stack release limit
specified in
Specification 3.8.B.1.

(b) From and after the date
that one of the two '
off-gas post treatment,

i radiation monitors is
; made or found to be
i inoperable, continued

reactor power operation
is permissible during the

; next seven days, provided
; that the inoperable

monitor is tripped in the
downscale position. One,

radiation monitor may be
out of service for four

'

hours for functional test
and/or calibration

O. without the monitor being,

in a downscale tripped
f condition. Both monitors

may be taken out of
'

service for less than one
i hour for purging of

monitors during SI
performance.

;

(c) Upon the loss of both
,

! off-gas post treatment
radiation monitors,

initiate an orderly
shutdown and shut the
mainsteam isolation

; valves or the off gas

isolation valve within'
10 hrs. Purging during
SI performance is not

considered a loss of
'

monitoring capability.

t

i
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.E. Drywell Leak Detection 4.2.E. prp_ reil Leak Detect ionr

The limiting conditions of Instrumentation shall be
operation for the calibrated and checked as
instrumentation that monitors indicated in Table 4.2.E.
drywell leak de:tection
are given in Table 3.2.E.

F. Surveillance Instrumentation F. Surveillance Instrumentation

The limiting conditions for the Instrumentation shall be
instrumentation that provides calibrated and checked as
surveillance information indicated in Table 4.2.F.
readouts are given in
Table 3.2.F.

G. Contrcl Room Isolation G. Control Room Isolation

The limiting conditions for Instrumentation shall be
instrumentation that isolates calibrated and checked as
the control room and initiates indicated in Table 4.2.0.
the control room emergency
pressurization systems are .

given in Table 3.2.G.

H. Flood Protection H. Flood Protection

The unit shall be shutdown and Surveillance shall be
placed in the cold condition performed on the
when Wheeler Reservoir lake instrumentation that monitors
stage rises to a level such the reservoir level as
that water from the reservoir indicated in Table 4.2.H.
begins to run across the
purrping station deck at
eltsvation 565.

Requirements for
instrumentation that monitors
tne reservoir level are ;

given in Table 3.2.H.
|

I. Meteorological Monitoring I. Meteorological Monitoring
Instrumentation Instrumentation

The meteorological monitoring Each meteorological monitoring
instrumentation listed in Table instrument channel shall be
3.2.I shall be operable demonstrated operable by the
at all times. performance of the CHANNEL

CHECK at least once per

9
BFN 3.2/4.2-4
Unit 1
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3 2/4.2 PROTECTIVE INSTRUMENTATION2

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.I. Meteorological Monitoring 4.2.I Meteorological Monitoring

Instrumentation (Cont'd) Instrumentation (Cont'd)

1. With the number of operable 24 hours and the CHANNEL
meteorological monitoring CALIBRATION at least once
channels less than required each 6 months.
by Table 3.2.I. restore the
inoperable channel (s) to

operable status within
7 days.

.

2. With one or more of the
meteorological monitoring
channels inoperable for more
than 7 days, prepare and
submit a Special Report to
the Commission, pursuant to
specification 6.7.3.C within
the next 10 days outlining
the cause of the malfunction
and the plans for restoring
the system to operable
status.

J. Seismic Monitoring 4.2.J. Seismic Monitoring
Instrumentation Instrumentation

1. The seismic monitoring 1. Each of the seismic
instruments listed in monitoring instruments
Table 3.2.J shall be shall be demonstrated
operable at all times. operable by performance of

tests at the frequencies
listed in Table 4.2.J.

2. With the number of 2. Data shall be retrieved
seismic monitoring from all seismic instruments
instruments less than the actuated during a seismic
number listed in Table event and analyzed to-
3.2.J, restore the determine the magnitude
inoperable instrument (s) of the vibratory ground
to operable status within motion. A Special Report
30 days. shall be submitted to the

Commission pursuant to
Specification 6.7.3.D within
10 days describing the

t magnitude, frequency
spectrum, and resultant
effect upon plant features
importmt to safety.

O:

BFN 3.2/4.2-5
Unit 1
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3.2/4.2 PROTECTIVE INSTRUMENTATION

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE FEQUIREMENTS

3.2.I. Seismic Monitoring

Instrumentation (Cont'd)

3. With one or more of the
instruments listed in Table
3.2.J inoperable for more
than 30 days, submit a
Special Report to the
commission pursuant to
Specification 6.7.3.C within
the next 10 days des 6ribing
the cause of the malfunction
and plans for restoring the
instruments to operable
status.

O

.

I

)
,
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TA8LE 3.2.A.

1 PRIMARY CONTAINMENT AND REACTOR SUILDING ISOLATION INSTRUMENTATION
i
'

Min % sm NO.
Inst runent

Channels Operable'

per Trio Sysf11f111 Function Trio Level Settina Action (1) Remark s

2 Instrosnent Channel - 1 538" above vessel zero A or 1. Below trip setting does
i Reactor Low Water Level (6) (8 and E) the following:

a. Initiates Reactor
Su11 ding Isolation

b. Initiates Primary*

Containment ,

Isolation (Groups >

2. 3 and 6)
c. Initiates SGTS

1 Instrtsment Channel - 100 1 15 pstg D 1. Above trip setting isolates
Reactor High Pressure the shutdown cooling suction

valves of the RHR system.
1

;' 2 Instrument Channel - 2 378* above vessel zero A 1. Below trip setting initiates
Reactor Low Water Level Main Steam Line Isolation
(LIS-3-56A-D SW #1)

W 2 Instrtament Channel - 1 2.5 psig A or 1. Above trip setting does the

fa High Drywell Pressure (6) (8 and E) following:
'- (PS-64-56A-D) a. Initiates Reactor
I Butiding Isolation

I y b. Initiates Primary
Contatrument Isolationu

c. Initiates SGTS

-

,

$

s

!

i

DFN linit I
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TABLE 3.2.A (Continued)
PRIMARY CONTAINME"T AND REACTOR BUILDING ISOLATION INSTRUME2TATION

Minimum No.
Instrument

Channels Operable
get_ Trio Sys(111111 Function ___Irio Level SetLjna Action (11 Bgmarks

2 Instrument Channel - 3 tines normal rated 8 1. Above trip setting

High Radiation Main Steam full power background (13) initiates Main Steam Line
Line Tunnel (6) Isolation

2 Instrument Channel - 1 825 psig (4) 8 1. Below trip setting

Low Pressure Main Steam initiates Main Steam
Line Line Isolation

2(3) Instrument Channel - 1 140% of rated steam flow B 1. Above trip setting

High Flow Main Steam Line initiates Main Steam
Line Isolation

2(12) Instrument Channel - s 200*F B 1. Above trip setting

Main Steam Line Tunnel initiates Main Steam

High Temperature Line Isolation.

2(14) Instrument Channel - 160 - 180*F C 1. Above trip setting

Reactor Water Cleanup initiates Isolation

La System Floor Drain of Reactor Water
;o High Temperature Cleanup Line from

Reactor and Reactor'%

f' Water Return Line.
N

$3 2 Instrument Channel - 160 - 180*F C 1. Same as above
Reactor Water Cleanup
System Space High
Temperature

1 Instrupent Channel - 1 100 mr/hr or downscale G 1. I upscale or 2 downscale will

Reactor Bu11 ding a. Initiate SGTS
Ventilation High b. Isol3te reactor 20ne and
Radiation - Reactor Zone refueling floor.

c. Close atmospnere
control system.

,

I

O O O



_ _ _ _ _ _ _ _ .

O $
/

TABLE 3.2.A (Continued)
PRIMA RY CONTAI AM(NT A%D EE ACTOR BUILDING ISOL ATION INSTRUMENTATIDu

*1cinur No.
Instr neetu

Channels OperaDie
ger Trse syst11r11) Function Tric Level Settina ___ Action (1) -

ris

1 InstrJment Channel - 1 100 mr/hr or downscale F 1. I upscale or 2 downscale will
Reacter Building a. Initiate SGTS
ventilation high b. Isolate refueling floor.
Radiation - Refueling Zone c. Close abeosphere control

system

2(7) (8) Instrument Channel R.H. Heater 1 2000 cfm H and below 2060 cfm. trip setting
SGTS Flo - Train A (A or F) R. H. heater will shut off.
Heater

2(7) (8) Instrument Channel R.M. Heater i 2000 cfm H and Below 2000 cfm. trip setting
SGTS Flow Train B ( A or F) ' R.H. heater will shut off.
Heattr

2(7) (8) Instrument Channel R.H Heater 1 2000 cfm H and Below 7000 cfm. trip setting
SGTS Flow - Train C (A or F) R.N. heater will shut off.
Heater

.

N

]; I Reactor Building Isolation 0 5 t i 2 secs. H or F 1. Below trip setting prevents
Tiser (refueling floor) spurious trips and system*

$3 perturbations from initiating
4D isolation

1 Reactor Building Isolation 0 g t i 2 secs. G or A 1. Below trip settina prevents
Timer (reactor zone; or H spurious trips and system

perturbations from initiating
isolation

2(10) Group 1 (Initiating) togic N/A A 1. Refer to Table 3.7.A for list
of valves.

I

|
|

8FN Unit 1
|
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TABLE 3.2.A (Continued)
PRIMARY CONTAINMENT AND REACTO3 BUILDING ISOLATION INSTRUMENTATION

Minimum No.
Instrument

Channels Operable
ggr Trio Systlit11) Function Trio Level Settina Action (1) Remarks

1 Group 1 (Actuation) Logic N/A 9 1. Refer to Table 3.7.A for list
of valves.

2 Group 2 (Initiating) Logic N/A A or 1. Refer to Table 3.7.A for list
(8 and E) valves.

I Group 2 (RHR ISolJ' ion- N/A D

Actuation) Logic

1 Group 8 (TIP- Actuation) N/A J
Logic

1 Group 2 (Drywell Sump N/A K

Drains-Actuation) Logic

1 Group 2 (Reactor Building N/A F and G 1. Part of Grcup 6 Logic

& Refueling Floor, and
Drywell Vent and Purge-

P3
Actuation) Logic

hs

}; 2 Group 3 (Intttating) Logic N/A C I. Refer to Table 3.7.A. for
list of valves.

.

N

d. 1 Group 3 (Actuation) Logic N/A C

O
1 Group 6 Logic N/A F and G l. Refer to Table 3.7.A for

list of valves.

1 Group 8 (Initiating) Logic N/A J 1. Refer to Table 3.7.A for list
of valves.

2. Same as Group 2 initiating
logic.

2 % 'Jo t t I

O O O
- -
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| TABLE 3.2.A (Conttnued)
PRIMARY CONTAINMEhT AmD REACTOR BUILDING ISOLATION INSTRtmENTATION :j

k m1nsm e 60. .t

| In$tr e nt
j Channels Operable

-

rks
4 ger Tric $vsf11(111- Function Trin Laval Settina Action [1]

f 1 Reactor Building Isolation N/A N or F ;

j (refueling floor) Logic

l 1 Rea: tor Butiding Isolation N/A H or G l

|- (reactor zone) Logic or A (
-; .

;' 1(7) (a) SGTS Train A Logic N/A L or

j (A and F)

|
. 1(7) (8) SGTS Train B Logic h/A L or-

) (A and F). |
t

.

\1 1(7) (8)- SGTS Train C Lostc N/A L or s

| (A and F) f
3

2

Refer to Table 3.2.8 for RCIC and HPCI functions including Groups 4. 5. and 7 valves.
.
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NOTES POR TABLE 3.2.A

1. Whenever the respective functions are required to be operable there
(~ shall be two operable or tripped trip systems for each function.
'\ If the_first column cannot be met for one of the trip systems, that

trip system or logic for that function shall be tripped (or the
appropriate action listed below shall be taken). .If the column cannot )be met for all trip systems, the appropriate action listed below
shall be taken.

A. Initiate an orderly shutdown and have the reactor in Cold
Shutdown in 24 hours.

B. Initiate an orderly load reduction and have Main Steam Lines
isolated within eight hours.

C. Isolate Reactor Water Cleanup System.

D. Isolate Shutdown Cooling.

E. Initiate primary containment isolation within 24 hours.

F. The handling of spent fuel will be prohibited and all operations
over spent fuels and open reactor wells shall be prohibited.

G. Isolate the reactor building and start the standby gas treatment
system.

H. Immediately perform a logic system functional test on the logic in
the other trip systems and daily thereafter not to exceed ~J days.

I. Deleted

J. Withdraw TIP.

K. Manually isolate the affected lines. Refer to Section 4.2.5 for
the requirements of an inoperable system.

L. If one SGTS train is inoperable take actions H or A and F. If two
SGTS trains are inoperable take actions A and F.

2. When it is determined that a channel is failed in the unsafe condition,
the other channels that monitor the same variable shall be functionally
tested immediately before the trip system or logic for that function is
tripped. The trip system or the logic for that function may remain
untripped for short periods of time to allow functional testing of the
other trip system or logic for that function.

3. There are four sensors per steam line of which at least one sensor per
trip system must be operable.

I

b
U

BPN 3.2/4.2-12
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NOTES FOR TABLE 3.2.A (Cont'd)

4. Only required in Run Mode (interlocked with Mode Switch).

5. Not required in Run Mode (bypassed by Mode Switch).

6. Channel shared by RpS and primary Containment & Reactor Vessel Isolation
control System. A channel failure may be a channel failure in each
system.

7. A train is considered a trip system.

8. Two out of three SGTS trains required. A failure of more than one will
require actions A and P.

9. Deleted

10. Refer to Table 3.7.A and its notes for a listing of Isolation Valve
Groups and their initiating signals.

11. A channel may be placed in an inoperable status for up to four hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

12. A channel contains four sensors, all of which must be operable for the
channel to be operable.

Power operations permitted for up to 30 days with 15 of the 16
temperature switches operable.

In the event that normal ventilation is unavailable in the main steam
line tunnel, the high temperature channels may be bypassed for a period
of not to exceed four hours. During periods when normal ventilation is
not available, such as during the performance of secondary containment
leak rate tests, the control room indicators of the affected space
temperatures shall be monitored for indications of small steam leaks. In
the event of rapid increases in temperature (indicative of steam line
break), the operator shall promptly close the main steam line isolation
valves.

13. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times

background, respectively) are established based on the normal backgrcund '

at full power. The allowable setpoints for alarm and reactor trip are
|1.2-1.8 and 2.4-3.6 times background, respectively.

14. Requires two independent channels from each physical location; there are
two locations.

O
BFN 3.2/4.2-13
Unit 1
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TABLE 3.2.B
IhSTRUMEhTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAlleMENT COOLING SYSTEMS

Min)aue ho.
Operable

Der Trio Svstil Function Trin Level Settina Action Remarks

2 Instraent Channel - 2 470* above vessel zero. A 1. Below trip setting initiated
Reactor Low Water Level HPCI.

2 Instrument Channel - 2 470* above vessel zero. A 1. Multipiter relays initiate
Reactor Low Water Level SCIC.

2 Instranent Channel - 2 378* above vessel zero. A 1. Below trip setting initiates
Reactor Low Water Level CSS.
(LIS-3-58A-0. SW st)

Multipiter relays initiate
LPCI.

2. Multipiter relay frem CSS
initiates accident signal (15).

2(14) Instrument Channel - 2 378* above vessel 2ero. A 1. Below trip settings, in
4

Reactor Low Water Level Conjunction with dryuell

u (LIS-3-58A-0. SW #2) high pressure. low unter
level permissive. 120 sec.*

g
% delay tteer and CSS or

f' RHR pump running, initiates

w A05.
e

E- 1(16) Instrument Channel - 2 544" above vessel zero. A 1. Below trip setting peretssive
Reactor Low Water Level for initiating stenals on AOS.

Termissive (LIS-3-184 &
185. SW 81)

1 Instrument Channel - 2 312 5/16* above vessel zero. A 1. Below trip setting prevents
Reactor Low Water Level (2/3 core height) inadvertent operatten of

(LITS-3-52 and 62. SW si) containment spray during
accident condition.

BfN Unit 1

|
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_ ___ _



TABLE 3.2.B (Continued)

Minimum No.
Operable Per
ILiD_111[j]_ Function T CAD _Leygl_SgLLine Action Remarks

2 Instrument Channel - 11 p12.5 psig A 1. Below trip setting prevents
inadvertent operation of

Drywell High Pressure containment spray during
(PS-64-58 E-H) accident conditions.

2 Instrument Channel - 1 2.5 psig A 1. Above trip setting in con-
junction with low reactor

Drywell High Pressure pressure initiates CSS.
(PS-64-58 A-D. SW #2) Multiplier relays initiate

H PCI .
2. Multiplier relay from CSS

initiates accident signal. (15)

2 Instrument Channel - 1 470" above vessel zero A 1. Below trip setting trips
recirculation pumps.

Reactor tow Water Level
(LS-3-56A. B C. D)

2 Instrument Channel - 1 1120 psig A 1. Above trip setting trips
recirculation pumps.

Reactor High Pressure
(PS-3-204 A. B, C, 0)

ga

0 2 Instrument Channel - 1 2.5 psig A 1. Above trip setting in
conjunction with low

f* Drywell High Pressure
reactor pressure initiates(PS-64-58A-D, SW #1)to LPCI.j,

2(16) Instrument Channel - 1 2.5 psis A 1. Above trip setting, inu
conjunction with low reactor

Drywell High Pressure water level, drywell high
(PS 64-57A-D) pressure, 120 sec. delay

ttmer and CSS or RHR punp
running, initiates ADS.

BFN-unit i
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TABLE 3.2.8 (Continued)

j Minimum No.
,

eOperable Peri

Trio Svsfl1 F uncti on Trio Level Settina Action Remark s

2 Instrument Channel - 450 psig i.15 A 1. Below trip setttne penmissi.e . [
i Reactor Low Pressure for opening CSS and LPCI

(PS-3-74 A & B. SW #2) admission valves. |

(PS-68-95, SW #2) i
4

~ (PS-68-96. SW s2) i
.

2 Inst rument Channel - 230 psie 1 15 A 1. Recirculation discharge valve
4

| Reactor tow Pressure actuation.

{ (PS-3-74 A & B. SW 81) |
(PS-68-95. SW si) i

(PS-68-96, SW #1)
1

j 1 Instrument Channel - 100 psig i 15 A 1. Below trip setting in
; Beactor Low Pressure conjunction with

{ (PS-68-93 & 94. SW s1) containment isolation signal

i La and both suction valves open
will close BNR (LPCI)*

j ,,
'

~% admission valves.
; s~

*; a 2 Core Spray Auto Sequencing 61 t 18 sec. B 1. With diesel power *

| j, Timers (5) 2. One per motor

| Ch
2 LPCI Auto Seeuencing 01 t il sec. B 1. With diesel power

,

,

Timers (5) 2. One per motor j

| 1 RHR$W A1, 83, C1. and D3 131 t 115 sec. A 1. With diesel power .[
Timers 2. One per pump ;

,

2 Core Spray and LPCI Auto 01 t 11 sec. B 1. With normal power [
Segarr.cing Timers (6) 61 t 18 sec. 2. One per CSS motor ;

121 t 116 sec. 3. Two per RNR motor .

181 t i 24 sec. [

! 1 RHRSW A1, B3, C1, and D3 271 t i 29 sec. A 1. With normal power
j Timers 2. One per pump !

-

t
'
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TABLE 3.2.B (Continued)

Hinimum No.
Operable Per
ILID_ SysLil_ _ ______ Eunction Trio tevel settina Acti o Remarks

1(16) ADS Tiner 120 sec 25 A 1. Above trip setting in
conjunction with low
reactor water level. high
drywell pressure and LPCI
or CSS ptsnps running
initiates AOS.

2 Instrinnent Channel - 100 110 psig A 1. Below trip setting defers AOS
actuation.RNR Discharge Pressure

2 Instrument Channel 185 110 psig A 1. Below trip setting defers ADS

CSS Pump Otscharge Pressure actuation.

1(3) Core Spray Sparger to 2 psid 10.4 A 1. Alarm to detect core spray

Reactor Pressure Vessel d/p sparger pipe break.

y 1 RNR (LPCI) Trip System bus N/A C 1. Monitors availablitty of

power monitor power to logic systems.
-
u

1 Core Spray Trip System bus N/A C 1. Monitors availability of

power monitor power to logic systems.

1 ADS Trip System bus power N/A C 1. Monitors availability of

monitor power to logic systems
and valves.

BFN-Unit 1
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TABLE 3.2.8 (Continued)
i

Minirum hC.
! Coerable Per
' Trin Systi) Function Trio tevel Settina Action R - rks

i 1 apCI Trip System bus power N/A C 1. Monitors availability of
monitor power to logic systems.

,

i RCIC Trip System bus power N/A C 1. Monitors availability of
monitor power to logic systems.

'

1(2) Instranent Channel - 2 Elst. 551' A 1. Below trip setting util
,'

Condensate Header Low open HPCI suction valves

.
Level (LS-73-56A & B) to the suppression chamber. ,

1

1(2) Instranent Channel - 1 7* above instrument zero A 1. Above trip setting will open
Suppression Chamber High HPCI suction valves to the

*

F Level suppression chamber.
ea

} 2(2) Instrument Channel - 1 583* above vessel zero A 1. Above trip setting trips RCIC
Reactor High idater Level turbine..

1 Instrument Channel - < 450' H O (7) A -1. Above trip setting isolates2
CD RCIC Turbine Steam Line RCIC system and trips RCIC

High Flow turbine.

'

4(4) Instrument Channel - 1200*F. A 1. Above trip setting isolates
RCIC Steam Line Space RCIC system and trips RCIC,

i High Temperature turbine.

) BFN-(Jnit 1
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TABLE 3.2.8 (Continued)

Hinimum No.
Operable Per
Irig jyill)._ Function Jrio Level SgtLina Action Refpark s

2(2) Instrument Channel - 1583" above vessel zero. A 1. Above trip setting trips HPCI
Reactor High Water Level turbine.

1 Instrument Channel - 190 psi (7) A 1. Above trip setting isolates

HPCI Turbine Steam Line HPCI systert and trips HPCI

High Flow turbine.

4(4) Instrument Channel - 1200*F. A 1. Above trip setting isolates
HPCI Steam Line Space High HPCI system and trips HPCI

Temperature turbine.

1 Core Spray System Logic N/A B 1. Includes testing auto

f initiation inhibit to
Core Spray Systems inN
other units.

'j' 1 RCIC System (Initiating) N/A B 1. Includes Group 7 valves.

Logic Refer to Table 3.7.A for>-
* list of valves.

1 RCIC System (Isolation) N/A B 1. Includes Group 5 valves.

Leg.C Refer to Table 3.7.A for~

list of valves.

1 (16) ADS Logic N/A A

1 RHR (LPCI) System N/A B

(Initiation)

BFN-Unit 1
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! TA8tE 3.2.8 (Continued)
IMinimum No.

Operable Per
,

If1D Sv5(1). Function Trio Leyel Settina Action Damarks

: 1 . RHW (LPCI) System N/A A
'l

| (Containment Cooling
Spray) Logic ,

1 MPCI System (Initiating) N/A B 1. Includes Group 7 valves.
Logic Refer to Table 3.7.A for

,

itst of valves. t

i NPCI System (Isolation) N/A B 1. Includes Group 4 valves.
'

tonic Refer to Table 2.7.A for
itst of va1=es.'

,

,

i i Core Spray System auto N/A 8 1. Inhibit due Lo the Core
initiation inhibit (Core spray system of another
Spray auto intttation), untt.

2. The inhibit is considered
; the contact in the auto

initiating logic only;

to 1.e. , the penetssive
function of the inhibit.*

,
~%

t f' 1 LPCI System auto initiation N/A B t. Inhibit due to the LPCI System
i ha inhibit (LPCI auto initiation) of anothe.' unit.

I 2. The inhibit is considered the t

| c$ contact in the auto initiating i
"

logic only, i.e.. the
permissive function of the
inhibit.

,

!
i BfM-unit 1
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TABLE 3.2.8 (Continued)

Hininan No.
Operable Per
Itio SrsuL runction Trio LnsLiettina dausn_ Remarks

1(3) Core Spray Loop A 0 - 500 pstg Indicator id) 0 1. Part of filled discharge

Discharge Pressure pipe requirements. Refer
to Section 4.5.(P1-75-20)

1(3) Core Spray Loop B 0 - 500 psig Indicator (9) D 1. Part of filled discharge

Discharge Pressure pipe requirements. Refer
to Section 4.5.(PI-75-48)

1(3) '2HR Loop A 1)ischarge 0 - 450 psig Indicator (9) D 1. Part of filled discharge pipe

Pressure (PI-74-51) requirements. Refer to
Section 4.5.

1(3) RHR Loop B Discharge 0 - 450 psig indicator (9) 0 1. Part of filled discharge pipe

Pressure (PI-7* 65) requirements. Refer to
SeGion 4.5.

1(10) Instrwnent Channel - N/A A 1. Starts RHR area Cooler f an when
RHR Start respective RHR motor starts.

w 1(10) Instrunent Channel - 1100*F A 1. Above trip setting starts RHR

Thermostat (RHR Area area cooler fans.*

" Cooler fant
v.
w 2(10) Instrunent Channel - N/A A 1. Starts Core Spray area cooler*

8 Core Spray A or C Start fan when Core Spray motor
" starts.

2(10) Instrument Channel - N/A A 1. Starts Core Spray area cooler

Core Spray B or D fan when Core Spray actor
starts.

BFN-Unit I
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TABLE 3.2.8 (Continued)

Mtotalum ho.
Daerable Per
M e Srsill Function Tito Level Settina Action Remarks

1(10) Instrument Channel - 1 100*F A 1. Above trip setting starts Core
Themostat (Core Spray Area Spray area cooler fans.
Cooler Fan)

,1(10) RHR Area Cooler Fan Logic N/A A

1(10) Core Spray Area Cooler Fan N/A A r

Logic -

!

1(11) Instrument Channel - N/A A 1. Starts RMR$W ptsaps Al. 83
Core Spray Motors A or C C1. and D3
Start

;
,

Instrument Chan'ne) - N/A A 1. Starts RHRSW pumps A1. 83|' 1(11)
Core Spray Motors B or D C1. and D3
Start

i

| 1(12) Instrument Channel - N/A A 1. Starts RHRSW pumps A1. B3
Core Spray Loop 1 Accident .C1. and D3

y Signal (15)

N
N 1(12) Instrument Channel - N/A A ~1. Starts RNRSW pumps A1. B3
* Core Spray Loop 2 Accident C1. and 03.

N Signal (15)

U 1(13) RHRSw Initiate Logic N/A (14)

1 RPT Logic N/A (17) 1. Trips rectrculation ptamps
on turbine control valve
fast closure or stop valve
closure > 301 power.

BfM-Unit 1

,

i'

!
(

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



.- ._ _.

NOTES FOR TABLE 3.2.5

1. Whenever any CSCS System is required by Section 3.5 to be operable, there,
i

shall be two operable trip systems except as noted. If a requirement of
V the first column is. reduced by one, the indicated action shall be taken.

'

If the same function is inoperable in more than one trip system or'the
first column reduced by more than one, action B shall be taken.

; Action:

A. Repair in 24. hours. If the function is not operable in 24 hours,
take action B.

B. Declare the system or component inoperable.

C. Immediately take action B until power is verified on the trip system.

D. No action required; indicators are considered redundant,,

i

a 2. -In only one trip system.

3. Not considered in a trip system.

'

4. Requires one channel from each phyrmical location (there are 4 locations)
in the steam line space.

a

5. With diesel power, each RHRS pump if scheduled to start immediately and
each CSS pump is sequenced to start about ~1 sec later.

6.g With normal power, one CSS and one RHRS pump is scheduled to start4

instantaneously, one CSS and one RHRS pump is sequenced to start after
i about ~1 see with similar pumps starting after about 14 sec and 21 sec, at

which time the full complement of CSS and RHRS pumps would be operating.

~1. The RCIC and HPCI steam line high flow trip level settings are given in-
terms of differential pressure. The RCICS setting of 450" of water,

corresponds to at least 150 parcent above maximum steady state steam flow
to assure that spurious isolation does not occur while ensuring the
initiation of isolation following a postulated steam line break.
Similarly, the HPCIS setting of 90 psi corresponds to at least 150
percent above maximum steady state flow while also ensuring the

j initiation of isolation following a postulate 3 break.s

3 8. Note 1 does not apply to this item.

9. The head tank is designed to assure that the discharge piping from the CS -
and RHR pumps are full. The pressure shall be maintained at or above the
values listed in 3.5.H. which ensures water in the discharge piping and
up to the head tank.,

T

.

|

.

t
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NOTES FOR TABLE 3.2.B (Continued)

10. Only one trip system for each cooler fan. '

11. In only two of the four 4160 V shutdown boards. See note 13.

12. In only one of the four 4160 V shutdown boards. See note 13.

13. An emergency 4160 V shutdown board is considered a trip system.

14. RHRSW pump would be inoperable. Refer to Section 4.5.C for the
requirements of a RHRSW pump being inoperable.

15. The accident signal is the satisfactory completion of a
one-out-of-two taken twice logic of tha well high pressure plus
low reactor pressure or the vessel le er level (1 378" above
vessel zero) originating in the core spray system trip system.

16. The ADS circuitry is capable of accomplishing its protective action
with one operable trip system. Therefore one trip system may be
taken out cf service for functional testing and calibration for a
period not to exceed eight hours.

17. Two ' T systems exist, either of which will trip both recirculation
pumps The systems will be individually functionally tested
monthly. If the test period for one RPT system exceeds two
consecutive hours, the system will be declared inoperable. If both
RPT systems are inoperable or if 1 RPT system is inoperable for
more than 72 hours, an orderly power reduction shall be initiated
and reactor power shall be less than 85 percent within four hours.

i

|

|
|
,

O
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TABLE 3.2.C
INSTRUMENTATION THAT INITIATES R00 BLOCKS

Hintrnurn Operable
Cnannels Per

r ncu0n Trio tert 1_ScLunaItto.tunction_(11 u

4(1) APRH Upscale (Flow Blas) 10.66W + 42% (2)

4(1) APRM Upscale (Startup Mode) (E) 11.E

4(1) APRH Downscale (9) 13%

4(1) - APRH Inoperative (10b)

2(7) RBH Upscale (Flow Blas) 10.66W + 40% (2)(13)

2( 7) RBH Oownscale (9) 13%''

2(7) RBH Ir. operative (loc)

6(1) IRH Upscale (8) 1108/125 of full scale

6(1) IRH Downscale (3)(8) 15/125 of full scale

6(1) IRH Detector not in Startup Position (8) (11)

6(1) IRH Inoperative (8) (loa)
"

5

,e 3(1) (6) SRH Upscale (8) 1 IX10 counts /sec.

3(1) (6) SRH Downscale (4)(8) 13 counts /sec.

3(1) (6) SRH Detector not in Startup Position (4)(3) (11)

3(1) (6) SRH Inoperative (8) (loa)

2(1) Flow Blas Comparator 110% difference in rectreulation flows

2(1) Flow Stas Upscale 1115% recirculation flow

Rod Block Log'ic N/A
1

2(1) RCSC Restraint (PS85-61A.R) 147 psig turbine first stage pressure

1(12) High Water Level in West 125 gal.
Scram Discharge Tank '

,

(LS-85-45L)

1(12) High Water Level in East 325 gal. |
i

Scram utscharge Tank
(LS-85-45H)

BFN Unit 1
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|NOTES'FOR TABLE 3.2.C

1. The minimum number of operable channels for each trip function is

O detailed for the startup and run positions of the reactor mode selector
switch. The SRM, IBM, and APRM (startup mode). blocks need not be
operable in "run" made, and the APRM (flow biased) rod blocks need not
be operable in "startup" mode.

With the number of OpBRABLE channels less than required by the minimun *

OPERABLE channels per trip function requirement, place at least one
inoperable channel in the tripped condition within one hour.

2. W is the recircula',lon loop flow in percent of design. Trip level
setting is in percent of rated power (3293 MWt).

A ratio of PRP/CMFLPD <1.0 is permitted at reduced power. See
Specification 2.1 for APRM control rod block setpoint.

3. IRN downscale is bypassed when it is on its lowest range.,

|

4. SRMs A and C downscale functions are bypassed when IRMs A C, E, and G
are above range 2. SRMs B and D downscale function is bypassed when
IBMs B. D, F, and H are above range 2.

SRM detector not in startup position is bypassed when the count rate is
p.100 CPS or the above condition is satisfied.

5. During repair or calibration of equipment, not more than one SRM or RBM
channel nor more than two APRM or IRM channels _may be bypassed.

O minimum operable channel requirements. Refer to section 3.10.B for SRM
Bypassed channels are not counted as operable channels to meet the

requirements during core alterations.

6. IRM channels A. E, C. G all in range 8'or above bypasses SRM channels A
and C functions.

IRM channels B, F. D. H all in range 8 or above bypasses SRM channels B
and D functions.

7. The following operational restraints apply to the REN only. |

Both RBM channels are bypassed when reactor power is $30a.
percent and when a peripheral-control rod is selected.

b. The RBM need not be operable in the "startup" position of the
reactor mode selector switch.

Two RBM channels are provided and only one of these may bec.

bypassed from the console.- If the inoperable channel cannot
be restored within 24 hours, the inoperable channel shall be
placed in the tripped condition within one hour.

d. If minimum conditions for Table 3.2.C are not met,
administrative controls shall be immediately imposed to
prevent control rod withdrawal.

O
BFN 3.2/4.2-26
Unit 1
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NOTES POR TABLE 3.2.c_ (Cont'd)

8. This function is bypassed when the mode switch is placed in RUN.

9. This function is only active when the mode switch is in RUN. This
function is automatically bypassed when the IRM instrumentation is
operable and not high.

10. The inoperative trips are produced by the following functions:

a. SRM and IRM

(1) Local " operate-calibrate" switch not in operate.

(2) Power supply voltage low.

(3) circuit boards not in circuit,

b. APRM

(1) Local " operate-calibrate" switch not in operate.

(2) Less than 14 LPRM inputs.

(3) circuit boards not in circuit.

c. RBM

(1) Local " operate-calibrate" switch not in operate.

(2) circuit boards not in circuit.

(3) RBM fails to null.

(4) Less than required number of 1.pRM inputs for rod selected.

11. Detector traverse is adjusted to 114 + 2 inches, placing the detector
lower position 24 inches below the lower core plate.

12. This function may be bypassed in the SHUTDOWN or REFUEL mode. If this
function is inoperable at a time when operability is required the
channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

13. RBM upscale flow-biased setpoint clipped at 106 percent rated reactor
power.

O
BP.I 3.2/4.2-27
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TABLE 3.2 D
OFF-GAS POST TREATMENT ISOLATI0h IhSTRtetENTATION

,

'
.+

MinirmJn ho.
" rk sC& m ble fil (4) Functine Trio level Settina Action f2)

2 Off. Gas Post Note 3 A or 8 1. 2 upsCaleb, or 1 downscale

Treatment Monitor and I upscale, or 2 downscales'
will isolate off. gas itne.

I Off-Gas Post hote 3 0- 1. One trip system =tth auto. '-

Treatment Isolation transfer to another source

e

Lisa:

1 whenever the minimum number operable cannot be met, the indicated action shall be taken. Purging durtne SI performance is not
considered a loss of monitoring capabtitty. - t

2. ActinD .

.

A. Refer to Section 3.2.D.1.b t

W 8. #efer to Section 3.2.0.1.c,

'pN 3. Trip setting to correspond to Specification 3.2.D.1.a
.

N
4
y
@

i
.
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TABLE 3.2.E
INSTRUMENTATION TrtAT MONITORS LEAXAGE INTO DRYWEtt

t

lyitem (?) Setootn(s Action Rema rk s
,

( wipment Drain (1) 1. Used to determine identifiable
Flev Integrator N/A reactor Coolant leakage.

S w Fill Rate 2. Considered part of sump system.

Ttsr 120.1 min.
Sump Pump Out

Rate Timer s?3.4 min.

Floor Dratn (1) 1. Used to determine unidentifiable
Flow Integrator N/A reactor coolant leakate.
Sump Ftll Rate 2. Considered part of simip system.

Timer 180.4 min.
Sump Pump Out
Rate Timer 18.9 min.

Drywell Air Sampling Gas and 1 t Average (3)
Particulate Background

Y
w
y MIES:

i.

M (1) Whenever a system is required to be operable, there shall be one operable system either automatic or manual, or
[ . b the action required in Section 3.6.C.2 shall be taken.

| 'O

(2) . An alternate system to determine the leakage flow is a manual system whereby the time between sump pump starts is
monitored. The time interval util determine the leakage flow because the volume of the sump will be known.

(3) Upon receipt of alarin, insnedtate action will be taken to confirm the alarm and assess the possibility of
increased leakage.

I

BFN-Unit 1
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TA%E 3.2 F

Survet11ance Instrumentation
!

| Ntnisun s oF
Operable Instrtsnent Type Indication

Qunct]s Inst rumeqLE Instra m t and manae Notes

2 LI-3-46 A Reactor Water tevel Indicator - 155' to (1) (2) (3)
LI-3-46 B +60*

1

1 2 PI-3-54 Reactor Pressure Indicator 0-1500 psis (1) (2) (3)
PI-3-61

2 TI-64-52 Drywell Temperature Recorder. Indicator (1) (2) (3)
TR-64-52 0-400*F

1 TR-64-52 Suppression Chamber Atr Recorder 0-400*F (1) (2) (3)t

Teneerature

1 N/A Control Rod Position 6V Indicating )
tights )

1 N/A Neutron Monitoring $839. Ilpt. LPIDt ) (1) (2) (3) (4)
0 to 100E poner )

1 PS-64-67 Drywell Pressure Alarm at 35 pste )
*

w
N ), .' 1 TR-64-52 and Drywell Temperature and Alarm if temp. )*

4
i N PS-64-58 8 and Pressure and Timer > 201*F and ) (1) (2) (3) (4).

| 0 15-64-67 pressure >2.5 psig )
o after 30 minute )

delay )'

1 LI-84-2A CAD Tank "A* tevel Indicator 0 to 1005 (1)

1 LI-84-13A CAD Tank '8" Level Indicator 0 to 1004 (1)
.

1

SFN-Unit I*
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TABLE 3.2.F

Survet11ance Instrumentation

Minimum # of Type Indication
Operable Instrument

Channels Instrument # Instrarnent and Rance JLL

H H - 76 - 94 Drywell and 0.1 - 20% (1)
2 2

Torus
H H - 76 - IG4 Hydrogen2

Concentration

2 PdI-64-137 Drywell to Indicator (1) (2) (3)
Suppression 0 to 2 psid

PdI-64-138 Chamber
01fferenttal
Pressure

1/ Valve Reitef Valve (5)
Tailpipe
Thermocouple
Temperature or
Acoustic Honitor
on Reitef valve
Tatiptpew

,

2 LI-64-159A Suppression Indicator. (1) (2) (3)U
,# Chamber Water Recorder 0-240"
N XR-64-159 Level-Wide Range

2 PI-64-39A Drywell Pressure Indicator, Recorder)

XR-64-159 Low Range -5 to +5 psig ) (1) (2) (3)

PI-64-160A Orywell Pressure Indicator, Recorder)

XR-64-159 Wide Range 0-300 pstg )

2 TI-64-161 Suppression Pool Indicator, Recorder) (1) (2) (3) (4) (6)

TR-64-161 Bulk )

TI-64-162 Temperature 30' - 230' F )
)TR-64-162

SIN-Unit 1
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NOTES FOR TABLE 3 2 d
e

(1) From and after the date that one of these parameters is reduced to
one indication, continued operation is permissible during the

( succeeding 30 days unless such instrumentation is sooner made
'

operable.

(2) From and after the date that one of these parameters is not
'

indicated in the control room, continued operation is permissible
during the succeeding seven days unless such instrumentation is
sooner made operable.

(3) If the requirements of notes (1) and (2) cannot be met, and if one
of the indications cannot be restored in (6) hours, an orderly
shutdown shall be initiated and the reactor shall be in a cold;

'

condition within 24 hours.

(4) These surveillance instruments are considered to be redundant to
i each other.

,

(5) From and after the date that both the acoustic monitor and the!

temperature indication on any one valve fails to indicate in the
centrol room, continued operation is permissible during the
succeeding 30 days, unless one of the two monitoring channels is '

sooner made available. If both the primary and secondary indication
on any say ta11 pipe is inoperable, the torus temperature will be
monitored at least once per shift to observe any unexplained4

i temperature increase which might be indicative of an open say.
.

(6)i A channel consists of eight sensors, one from each alternating torus
bay. Seven sensors must be operable for the channel to be operable.

.

i

,

i

i
o

|

|
|

i
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TABLE 3.2.G

CONTR0t ROOM ISOLATION INSTRUMENTATION

Mtntmum a of
Operable Instrument

Channels Function .. Trip Ievel Settina Action Remarks __

2 Control room air 270 com above background (4) (2) 1. Monitors located
supply duct in normal control

1 Radiation monttors room air supply

(RM-90-259 A & 8) Jacts.

2. Also initiates
contral room
emergency
pressurtration

2

system.

(3) Accident signal (3) N/A (3)

INTES

(I) baienever the minimum number operable cannot be met the indicated action shall be taken.

(2) Action -

One channel inoperable - Repatr as soon as possible and functionally test the other channel daily. t

w
f Two channels inoperable - Repair as soon as possible. Functionally test the control room particulate monitor

(RM-90-53) and radiation monitor (RM-90-8) once per shif t. The:a monitors alarm in the control room on highn

O activity. This util allow the operator to manually isolate the control room and manually initiate the emergency
w pressurization system. If one atr supply duct radiation monitor is not operable within 30 days, declare the

system initiated by these monitors inoperable and take action as specified in section 3.7.E. i

' (3) Any signal that isolates primary contatnment also isolates the control room and initiates the control room
emergency pressurization system. These signals and the appropriate action to take if the instrumentation is
unavailable is todicated in Table 3.2.A.

(4) These monitors are set to trip at 270 com above background, which is a radiation level corresponding to about
10** uci/cc of Xenon-133 (about I seem/hr). Tne initial setpoint is based on manufacturers empirical
formulas. This setootnt will be verified by site operating personnel.

SFN-Unit 1
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T ABL E 3.2.H

FLOOD PROTECTIO 4 INSTRUMEhTATION

wirinun he of
C&eraole In trument Instrume t Inst runent

Cnannels humber Function Trio Settine hates

-2 tS-23-75 Ats Reservoir Elevation 564 (1). (2), (3)

tevel
Monitoring

SM
t13 From and after the date test tne nosnber of cperable instrument channels is reuuced to one, continued operation-

is pennissible only during the succeeding 30 days unless such instrumentation is sooner made operable or
unless the manual surveillance crogram is initiated. See Note (4).

(2) From and af ter the date that nestner of these instrument channels is operable, continued operation is
pemissible only during the succeeding 7 days unless such instrumentation is sooner made operable or unless' JtW

,

.w the manual surveillance program is initiated see Note (4).
'

(3) If the requirements of Notes (1) and (2) above cannot be met, an orderly shutdown shall be initiated and all
N rey, tors shall be placed in a cold condition atthin 24 hours.

,

! u
' * (4) . The manual surveillance program reautres that the reservoir level be monitored by plant personnel every

8 hours.

. SFN-tJnit 1
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1

Table 3.2.I

tjgteoroloatcal Monttorina Instr-ntation

INSTatstNT MINDEM
In5ThtMENT ACCURACY OPERAALE

1. WINO SPEED

a. Channel A Elevation 620 MSL mote si i

b. Channel B Elevation 737 MSL mote el 1

C. Channel C Elevation a87 MSL mote #1 I
|
'

2. WImo DIRECTION

a. Channel A Elevation 6Zo MSL 1 5* 1

b. Channel B Elevation . 731 MSL i 5' 1'

c. Channel C Elevation Sa7 MSL i 5* 1

3. AIR TEMPERATURE - DELTA T
w
*

w a. Channel A Elevation 620-737 MSL 0.1* C 1

%

." b. Channel B Elevation 619 887 MSL 0.1* C |,

w
i

w
.

*
1

f

1

.

mote #1 Starting speed of amter shall be < 1 aph. Accuracy is within i 1% of sph reading or 0.15 squh,
whichever is greater,

;

i

b

.

1
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TABLE 4.2. A
- St|RVEIttAssCE REQu!REMEhTS FOR PRIMART COnTAImiENT AND REACTOR SUILDING ISOLATIDu INSTeuMENTATIDW

Fanction Functiuul Test Calibration Fre=*ncy InstrLament Crwck

Ir.str e t Channel - (1) (5) once/ day

Reactor tow Water tevel
(LIS-3-223A-D. SW 2-3)

Instrument Channel - (1) once/3 months mone

Reactor Mign Pressure

Instrument Channel - (1) once/3 month once/ day

seactor tow Water Level
(t!S-3-56A-0. SW el)

Instr 6 ment Channel - (1) (5) N/A
nion Drywell Pressure
(PS-64-564-0)

Instr 6 ment Channel - once/3 months (29) (5) once/ day
nign andtation Main Steam
tine Tunnel

Instr 6mient Charviel - once/3 months (27) (29) once/ operating cycle (28) esone

tou Pressure Main Steam
Line (PT-1-72. -76. -82. -86)

ss
Instrument Channel - once/3 months (27) (29) once/ operating cycle (28) once/ day*

N Migh Flow Mn Steam Line
.# (EFT-1-134-0 -25A-0 -36A-0 -50A-0)

Y
t

SFN-Unit 1
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TABLE 4.2.A (Cont'd)
SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Function Functional Test Calibration Frecuency Instrurnent Check

Instrument Channel - once/3 months (29) once/ operating cycle None

Main Steam Line Tunnel High
Temocrature

Instrunent Channel - (1) (14) (22) once/3 months once/ day (8)

Reactor Build *ng Ventilation
High Radiation - Reactor Zone

Instrunent Channel - (1) (14) (22) once/3 Honths once/ day (8)

Reactor Building Ventilation
High Radiation - Refueling Zone

Instrument Channel - (4) (9) N/A

SGTS Train A Heater

Instrument Channel - (4) (9) N/A

SGTS Train B Meater
w

Instrunent Channel - (4) (9) N/A-

" SGTS Train C Heater
c~

Reactor Building Isolation (4) once/ operating cycle N/A'

n
g Timer (refueling floor)

om

Reactor Building Isolation (4) once/ operating Cycle N/A

Timer (reactor zone)

k
|

BFN-tJnit i
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j TASLE 4.2.A c
'

SURVEILL ANCE DEQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR au!LDING ISOLATION INSTeupENTATION
;

1 Function functional Test Calibration Freauency IDit riment Check
1 ,.

Group I (Initiating) togic Checked during channel N/A N/A
- functional test. No

further test required.(ll)

Group 1 (Actuation) LostC once/ operating Cycle (2I) N/A N/A
5

'
Group 2 (Initiating) togic Checked during channel N/A N/A

functional test. No
further test required.

Group 2 (SMR Isolation-Actuation) once/ operating cycle (21) N/A N/A
Logic

Group a (TIP-Actuation) Logic once/ operating cycle (21) N/A N/A

Group 2 (Drywell S m Drains- once/ operating cycle (21) N/A N/A
Actuation) Logic

Group 2 (Reacter Sut1 ding and once/ operating cycle (21) N/A N/A
Refueling floor, and Drywell
wnt and Purse-Actuation) Logic<

u
b Group 3 (Initiating) Logic Checked during channel N/A N/A

'

) functional test. No
further test required..

Y
oa Group 3 (Actuation) Logic once/ operating cycle (21) N/A N/A

,

d.

*

a

9

h

i

1

BfM-Unit 1
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TABLE 4.2.A
SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

runction functional Test Calibration Freauency Instrument Check

G oup 6 Logic once/ operating cycle N/A N/A

(18)

Group 8 (Initiating) Logic Checked during Channel N/A N/A

functional test. No
further test required.

Reactor Butiding Isolation once/6 months (18) (6) N/A

(refueling floor) Logic

Reactor Building Isolation once/6 months (to) (6) N/A

(reactor zone) Logic

SGTS Train A Logic once/6 months (19) N/A N/A

SGTS Train B Lcgic once/6 months (19) N/A N/A

SGTS Train C Logic once/6 months (19) N/A N/A

Instrument Channel - (1) once/ operating cycle N/A

Reactor Cleanup System
Floor Orain High Temperature

Instrument Channel - (1) once/ operating cycle N/A

g Reactor Cleanup System
Space High Temperature.

Y
S

-

PEN unit i
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TABLE 4.2.8
SORVEILL ANCE REQu!ErMEhTS FOR INSTRUMENTATIOes THAT Iu!TIATE OR CONTROL THC CSCS

Function
_ functional Test Calibration __. Instr - nt Chen

Instrument Channel - (1) once/3 months once/ day
Treactor to Water Level
(LIS-3-SSA-0)

Instrwent Channel - (1) once/3 months once/ day
Reactor Low Water Level~,

(LIS-3-184 & 145)

Instrument Charmel - (t) once/3 months once/ day
Reactor Lou Water tevel
(L2TS-3-52 & 62)

Instrument Channel - (1) once/3 months none
; Reactor Low Water Level

(LS-3-56A-D)'

Instrument Channel - (1) once/3 months none
. Seactor high Pressure
4

(PS-3-204A-0)

Instriment Channel - (1) once/3 months none
!Dryuell Nigh Pressure

y (PS-64-5SE-M)
w
N Instrument Channel - (1) once/3 months none

I' .# Dryme11 Nigh Pressure
N (PS-64-5SA-0)

,
>

+ ** Instrisment Channel - (1) once/3 months none
Oryuell High Pressure

(PS-64-57A-0)

j Instrument Channel - (1) once/3 months none
teactor Los Pressure
(PS-3-74A & 8) -

(PS-64-95),

( PS 44-96)i

Ste-unit 1
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TABLE 4.2.8 (Continued)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function fuGClional Test CalibrALion Instrument Ched

Instrument Channel - (1) once/3 months none

Reactor Low Pressure
(PS-68-93 & 94)

Core Spray Auto Sequencing Timers (4) once/ operating cycle none
<

(Normal Power)

Core Spray Auto Sequenctng Ttmers (4) once/ operating cycle none

(Dieset Power)

LPCI Auto Sequencing Timers (4) once/ operating cycle none

(Normal Power)

LPCI Auto Sequencing Timers (4) once/ operating cycle none

(D6esel Power)

RHRSW A1. 83, C1 D3 Tie.rs (4) once/ operating cycle none

(Normal Power)

RNR$W A1. 83, C1. D3 Ttmers (4) once/ operating cycle none

y (Diesel Power)

ADS Timer (4) once/ operating cycle none

y
b BfM-Unit I

,
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TABLE 4.2.8 (Continued)
SURVEILLANCE REQUIREMEhTS f 0E INSTRUMENTATION THAT INITIATE De CONTROL THE CSCS

Function Functional Test Calibratton Instr e t Check

Instrument Channel - (1) once/3 months none
aMG Pump Discharge Pressure

Instrument Channel - (1) once/3 months none
Core Spray Puse Otscharse '

Fressure

Core Spray Sparser to RPV d/p (1) once/3 months n e/ day

' Trip System Bus Power Mcr.itor once/ operating Cycle N/A none

Instrument Channel - (1) once/3 months none
| Condensate Header Lo= tevel

(LS-73-%A. B) .

Instrument Channel - (1) once/3 months none
Suppresston Chasser Mteh Level

Instrument Channel - (1) once/3 months once/ day
iteactor Mish Water Level

w
* Inst rument Channel - (1) once/3 months noneu

| g aCIC Turbine Steam Line Migh Flow
'

N Instrument Channel - (1) once/3 months none
1 8CIC Steam Line Space Mien
w Temperature

SFN-thitt I
4

i

|

|

_ _ __



1
I

TABLE 4.2.8 (Continued)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Functionai Test Calibration Instrument Check
j

Instrssnent Channel - (1) once/3 months none

MPCI Turbine Steam Line Htsh Flow
;

|
Instrument Channel - (1) once/3 months none

| HPCI Steam Line Space High

|
Temperature

I

i
Core Spray System Logic once/6 months (6) N/A

RCIC System (Inittating) Lcgic once/6 months N/A N/A

RCIC System (Isolatton) Logic once/6 months (6) N/A

1

! MPCI System (Initiating) Logic once/6 months (6) N/A

nPCI System (Isolation) Logic once/6 months (6) N/A

ADS Logic once/6 months (6) N/A

LPCI (Initiattog) Logic once/6 months (6) N/A

( LPCI (Containment Spray) Logic once/6 months (6) N/A

w
e Core Spray System Auto Inittation once/6 months (7) N/A N/A

L Inhibit (Core Spray Auto

g Init6ation)

v
LPCI Auto Initiation Inhibit once/6 months (7) N/A N/A

(LPCI Auto Initiatlan)

BFN-Unit 1

|

O O O



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

[
b\ ts

TABLE 4.2.B (Continued)
SURVEILL ANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Functional leit Calibration Instrument Check

Core Spray Loop A Discharge N/A once/6 months once/ day
Pressure (PI-75-20)

Core Spray Loop 8 Discharge N/A onCe/6 months onCe/ day
Pressure (PI-75-44)

RHe Loop A Discharge Pressure N/A once/6 months once/ day
(PI-74-51)

RHR Loop 8 Discharge Pressure N/A once/6 months once/ day
(PI-74-65)

Instrument Channel - Tested during N/A N/A
RHR Start functional test of

RNR pump (refer to
Section 4.5.8)

Instrument Channel - once/ month once/6 months N/A
Thernestat (RHR Area Cooler Fan)

W Instrument Channel - Tested during N/A N/A
L Core Spray A or C Start functional test of
'- core spray (refer to
I Section 4.5.A).

Instrument Channel - Tested during N/A N/A
u Core Spray 8 or D start functional test of

core spray (refer to
Section 4.5.A).

Instrument Channel - once/ month once/6 months N/A
Thermostat (Core Spray Area
Cooler Fan)

8FN-Unit I
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TABLE 4.2.8 (Continued)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

_ _ , _ _ . FuncLion f.ungtianal T d Calibration Instrtunent Check

RHR Area Cooler Fan Logic Tested during functional N/A N/A
test of instrument
cha.inels, RHR motor start
and thermostat (RHR area
cooler fan). No other
test required.

Core Spray Area Cooler fan Logic Tested during logic system N/A N/A
functional test of instru-
ment channels, core spray
motor start and thermostat
(core spray area cooler fan).
No other test required.

Instrument Channel - Tested during functional N/A N/A
Core Spray Motors A or D Start test of core spray pump

(refer to Section 4.5.A).

Instrument Channel Tested during functional N/A N/A
Core Spray Hotors B er C Start test of Core spray pump

F (refer to Section 4.5.A).
N

) Instrunent Channel - Core Tested during logic system N/A N/A
Spray Loop 1 Accident Stenal functional test of core.

y spray system.

v
* Instrument Channel - Tested during Iriste system N/A N/A

Core Spray Loop 2 Accident functional test of core
Signal spray system.

RHR$W Initiate Logic once/6 months N/A N/A

RPT initiate logic once/ month N/A N/A

RPT breaker once/ operating cycle N/A N/A

BFN-Unit 1

O O e
-
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TABLE 4.2.C

SURvEILLNI EECu1EIMENTS FOR INSTRUMENTATION TnAT INITI ATE ROD BLOCKS

Function [anctional Test Cal i btAt.1ggLf 171 InitranLChec k
APRM Upscale (Flow Stas) (1) (13) once/3 months once/ day (8)
APRM Uptcale (Startup Mode) (1) (13) once/3 months once/ day (8)
A5Rw Cownscale (1) I13) once/3 months once/ day (8)
A;Pw Inoperative (1) (13) N/A once/ day (8)
frEf4 upscale (Flow Bias) (1) (13) once/6 months once/ day (8)
RSM Downscale i1) (13) once/o months once/ day (8)
efr* Inoperative (1) (13) N/A once/ day (8)
Iim upscale (1)(2) (13) once/3 months once/ day (8)

I W Downscale (1)(2) (13) once/3 months once/ day (8)
I W Detector Not in Startup Position (2) (once operating cycle) once/ operating cycle (12) N/A
IWM Inoperative (1)(2) (13) N/A N/A
S W upscale (1)(2) (13) once/3 months once/ day (8)

iW Downscale (1)(2) (13) once/3 months once/ day (8)
S e Detector Not in Startup Position (2) (once/ operating cycle) once/oparating cycle (12) N/A
S W Inoperattve (1)(2) (13) N/A N/A
Flow Stas Comparator (1)(IS) once/ operating cycle (20) N/A
Flow Bias Upscale (t)(13) once/3 months N/A
Rod Block togic (16) N/A N/A
RSCS Restraint (1) once/3 months N/A
West Scram Otscharge once/ quarter once/ operating cycle N/A

Tank Water tevel High
(tS-85-45L)

u East Scram Otscharge once/ quarter once/ operating cycle N/A
L Tank Water tevel High

'

g (LS-SS-45M)

L
b

Bfh-Unit 1

.
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TABLE 4.2.0
SURVEILLANCE EEQUIREME%TS FOR OFF-GAS POST TREATMEhT ISOLATI0h INSTRUMENTATION

|

f
'

Function Functional Test Caltbration Instrument Cneck

Off-Gas Fcst Treatment Monitor (1) once/3 months once/ day (8)
,

Cff-Gas post Treatment Isolation once/6 montns N/A N/A

i

i

i

I
o

2
1 u
i -

N<

l N
*

1 .

I N ,

} I
>,

. a:
1

1

|
!

!
1
4

)
1

1

3
,

i

SFN-Unit 1
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' TA8LE 4.2.E

P'Ih! MUM TEST AND CALIBRATIch FREQUENCY FOR DefwELL LEAK DETECTION INSTauMENTATION

Function Functional Test Calthrattan Instrmot Char 6 '

L

! Equtoment Dratn Sump Flo= Integrator (4) once/6 months once/ day ;

i Floor Dratr. Sump Flow Integrator (4) once/6 months once/ day
_

>

!
I Air Sampling System (1) once/3 months onCe/ day .

i i

|

| Equipment Drain Sump Fill Rate (4) once/operattne cycle n/A
,

{ a..a Pumpout Rate Timers
j i
1 Floor Drain Samup Fill Rate and (4) once/operattne cycle N/A '

i- Piamsout Rate Timers
) ,

|j Equipment Drain Loote once/operattne cycle (6) m/A

T Floor Drain Loote once/ operating escle (6) N/A [

-

,

+

! '

m
k b '

, s t
b b s

. k

DJ 3
*

5
>
@
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P

i t

4

1
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TABLE 4.2.F
MINIMUM TEST AND CALIBRATION FREQUENCf FOR SURVEILLANCE INSTRUNENTATION

InstryLegnt Channel CAlibfAllon f rc9utDCE InitrumCOLCbcCh

, 1) Reactor Water tevel Once/6 months Each Shift
,

2) Reactor Pressure Once/6 months Each Shift
,

3) Drywell Pressure Once/6 months Each Shift

4) Drywell Temperature Once/6 months Each Shift

5) Suppression Chamber Air Temperature Once/6 months Each Shift

a) Control Rod Position N/A Each Shift

93 Neutron Monttoring (2) Each Shift
!

10) Drywell Pressure (PS-64-67) Once/6 months N/A

II) Drywell Pressure (PS-64-588) Once/6 months N/A
.

12) Drywell Temperature (TR-64-52) Once/6 months N/A

y 13) Timer (IS-64-67) Once/6 months N/A
N
g 14) CAD Tank tevel Once/6 months Once/ day,

;
i

*

|
15) Containment Atmosphere Monitors Once/6 months Once/ dayN

w
!
!

1

!

|
|

l
i
|

BFN tkilt I
,

1
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TABLE 4.2.F (Continued)

HINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILL ANCE INSTRUMENTATION

| Inm rterra d hannel C211hrJLion Frecuency Instrumentfuggk

16) Drywell to Suppression Chamber Once/6 months Each Shift
Differential Pressure

17) Relief valve Tailpipe N/A Once/conth (21)
Thermocouple Temperature

18) Acoustic Monttor on Once/ cycle (25) Once/acnth (26)
Relief Valve Tailpipe

19) Suppression Chamber Water Once/ cycle once/ month
Level-Wide Range
(LI-64-159A) (XR-64-159)

20) Drywell Pressure - Low Range Once/ cycle Once/ shift
w (PI-64-39A) (XR-64-159)

21) Drywell Pressure - Wide Range Once/ cycle Once/ shift
.# (PI-64-160A) (XR-64-159)

22) Suppression Pool Bulk Temperature Once/ cycle Once shiftv.
(TI-64-161) (TR-64-161)-

(TI-64-162) (TR-64-162)

BFm-unit i
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T ABL E 4. 2. 3
SLEVEILLAhCE EE0u!EEMEhTS FOR CONTROL & ISOLATION IhSTRtMENTATION

Fuertton factional Test QLibraticr ._ InstrumenL h tg

Contrei esom Air Supply Duct (1) once/1 months once/ day (8)

Eadiation Monttors

Cxtrol esom Isoistion toete once/6 months h/A N/A

5tmiated automatic actuatton oncs/ operating cycle N/A N/A
i.f cretrc1 room isolatton and
emergency pressurtzatton system

t. ~

i

4

4

W
a

N
ss >*
.

9
Ut
N4

;

!

I
i

,

1
a
4

)

j Sfu-Unit i

1
t

|

|
t

i

i

1

t -

i

i
1

__ _ ____ _ ___ _ _ __ _ _ _ _ _ .



- - - _ . _ . . . . - _ . . . - - - - - _ _ _ _ _ - - _ - -- . . - . . - - - - - - ~ . . - . . - _ . _ . _ - - . . . . _ ~ . ~ . - - - - _ _ _ . - - . ._- .- .- -
.

TABLE 4.2.M
MImI m TEST Ah3 CALIBEATION FEEQUENCf FOR FLOOD PROTECTICh INSTRteENTATION

F r tion Fur tionsi Test Calibration Instri. ment Check f
|

Irotrasmen; Caswls (1) Oncc/3 mor.ttts N/A
Geser.ctr level monitoring

i

I

i

l

i

r

N
.

N
N
&
.

N
O

I

%5m \

"
|

|
|
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Table 4.2.J

SEISMIC 441TORIm; ItSTatetti SuevEILL AmCE #E0ulaceEmT>

In* *m Charmel Cnecir Channel Functional Tgig CD&00tLCalibEAL1go

TsIAalat TIME MISTOR: ACCELOGaapas !
!

3. UO1LI_rtactad1 A_t31t_1'attJE1 519.01 sconthly" 6 months m/A |
f
'

b. Unit i reacter blee. fince slah (E1. 621.251 stenthly' 6 months N/A
I
#c. QItitl:SeM *3 tor tida. hase slab (E1. 565.5) sconthly* 6 months E/A

slaa2AL SEISMIC SLITCnES
i

a- Lit 11Ll_Itattar_hlA bait _ilah Monthly * 6 months once/operattne cycle

b. Unit i reactor hide. hase stab Monthly" 6 months once/ operating cycle

C. Un1L1 reactor blde. baht slab scont hly* 6 months once/ operating cycle

TRIAXIAL PEAK ACCELOGaAPet$ !

I
a. U-1 amtvu 18* sig {(1. in25.75) N/A 12 months N/A L

y b. U-1 m 16* mine IE1. 548.01 N/A 12 months N/A I

u
C. U-T care sara, system _ 14* sine fE1. 544.91 N/A 12 months 5/A

u
*EmCent seism 1C Switches y

-.

f
5

.

I
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MDfts FM TABLEB 4.2.A TW OUWI 4.2.H S

1. Functional tests shall be performed once per month.

2. Functional tests shall be performed before each startup with a
required frequency not to exceed once per week.

3. This instrumentation is excepted from the functional ter.t
definition. The functional test will consist of injecting a
simulated electrical signal into the measurement channel.

4. Tested during logic system functional tests..

5. Refer to Table 4.1.B.

6. The logic system functional tests shall include a calibration once
per operating cycle of time delay relays and timers necessary for
proper functioning of the trip systems.

7. The functional test will consist of verifying continuity across the
inhibit with a volt-ohameter.

8. Instrument checks shall be performed in accordance with the
.

definition of instrimment check (see Section 1.0, Definitions). An !

instrument check is not applicable to a particular setpoint, such as
Upscale, but is a qualitative check that the instrument is behaving :
and/or indicating in an acceptable manner for the particular plant

,

condition. Instrtmeent check is ' included in this table for I

convenience and to indicate that an instrument check will be
performed on the instrument. Instrument checks are not requiredO when these instruments are not required to be operable or are -

tripped.

9. Calibration frequency shall be once/ year.
|10. Deleted

11. portion of the logic is functionally tested during outage only.

12. The detector will be inserted during each operating cycle and the
proper amount of travel into the core verified.

13. Functional test will consist of applying simulated inputs (see
note 3). Local alarm lights representing upscale and downscale
trips will be verified, but no rod block will be produced at this
time. The inoperative trip will be initiated to produce a rod block
(UNM and IRM inoperative also bypassed with the mode switch in
RUN). The functions that cannot be verified to produce a rod block
directly will be verified during the operating cycle.

!
HFW 3.2/4.2-55Unit 1
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NOTES FOR TABtMS 4.2.A Ti!ROUGil 4.2.ll (Continued)

14. Upscale trip is functionally tested during functional test time as
required by Sections 4.7.B.1.a and 4.7.C.1.c.

15. The flow bias comparator will be tested by putting one flow unit in
" Test" (praducing 1/2 scram) and adjusting the test input to obtain
comparator rod block. The flow bias upscale will be verified by
observing a local upscale trip light during operation and verified
that it will produce a rod block during the operating cycle.

16. performed during operating cycle. Portions of the logic is checked
more frequently during functional tests of the functions that
produce a rod block.

17. This calibration consists of removing the function from service and
performing an electronic ralibration of the channel.

18. Functional test is limited to the condition where secondary
containment integrity is not required as specified in
Sections 3.7.C.2 and 3.7.C.3.

19. Functional test is limited to the time where the GGTS is required to
meet the requirements of Section 4.7.C.1.a.

20. Calibration of the comparator requires the inputs from both
recirculation loops to be interrupted, thereby removing the flow
bias signal to the ApHM and RBM and scramming the reactor. This
calibration can only be performed during an outage.

21. Logic test is limited to the time where actual operation of the
equipment is permissible.

22. One channel of either the reactor zone or refueling zone Reactor
Building Ventilation Radiation Monitoring System may be
administratively bypassed for a period not to exceed 24 houru for
functional testing and calibration.

23. (Deleted)

24. This instrument check consists of comparing the thermocouple
readings for all valves for consistence and for nominal expected
values (not required during refueling outages).

25. During each refueling outage, all acoustic monitoring channels shall
be calibrated. This calibration includen verification of
accelerometer responso due to mechanical excitation in the vicinity
of the sensor.

O
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NDTES Polt TABLES 4.2. A.7HP000N .4,2.H (Continued)
I

| 26. This instrument check consists of comparing the background signal
O levels for all valves for consistency and for nominal expected
(/ values (not required during refueling outages).'

i 27. Functlonal teat cons 1.Its of the injection of a aimulated signal into
the electronic trip circuitry in place of the sensor signal to
verify operability of the trip and alarm functions.

! 28. Calibration consists of the adjustoent of the primary sensor and
j associated components so that they correspond within acceptable
: range and accuracy to known values of the parameter which the
; channel monitors including adjustment of the electronic trip

circuitry, so that its output relay changes state at or more
conservatively than the analog equivalent of the trip level setting,'

i 29. The functional test frequency decreased to once/3 months to reduce
challenges to relief valves per WURAG-0737. Item II.K.3.16.

,
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3.2 BARRE

in addition to reactor protection instrumentation which initiates a

O reactor scram, protective instrumentation has been provided which
initiates action to mitigate the consequences of accidents which are
beyond the operator's ability to control, or terminates operator errors,

before they result in serious consequences. This set of specifications4

provides the limiting conditions of operation for the primary systemi

isolation function, initiation of the core cooling systems, control rod
block and standby gas treatment systems. The objertives of the
specifications are (1) to assure the effectiveness of the protective
instrumentation when required by preserving its capability to tolerate a
single failure of any component of such systems even during periods when
portions of such systema are out of service for maintenance, and (11) to
prescribe the trip settings required to assure adequate performance,3

j When necessary, one channel may be made inoperable for brief intervals to
i conduct required functional tests and calibrations.
,

Some of the settings on the instrumentation that initiate or control core

and containment cooling have tolerances explicitly stated where the highi

and low values are both critical and may have a substantial effect on
safety. The setpoints of other instrumentation, where only the high or '

i low end of the setting has a direct bearing on safety, are chosen at a
level away from the normal operating range to prevent inadvertent.

j actuation of the safety system involved and exposure to abnormal
nituations.,

!

Actuation of primary containment valves is initiated by protective
irstrumentation shown in Table 3.2.A which nenses the conditions for

j which isolation is required. Such instrumentation must be available

( whenever primary containment integrity is required.

j g The instrumentation which initiates primary system isolation is connected
in a hual bus arrangement.;

4

The low water level instrumentation set to trip at 177.7" ($38" above
vessel zero) above the top of the active fuel closes isolation valves in
the RnN Uystem Drywell and Suppression Chamber exhausts and drains and>

j Reactor Water cleanup Lines (Groups 2 and 3 isolation valves). The low
reactor water level instrumentation that is set to trip when reactor
water level is 109.7" (470" above vessel zero) above the top of the
active fuel (Table 3.2.B) trips the recirculation pumps and initiates the

j RCIC and HPCI nyntems. The RCIC and HPCI system initiation opens the
; turbine steam nupply valve which in turn initiates closure of the
i ruppective drain valves (Group 7).

j The low water level instrumentation set to trip at li,7" (378" above
I vessel zero) above the active fuel (Table 3.2.B) c1cses the Main Steam
j isolation Valves, the Main Steam Line Drain Vaives, and the Meactor Water
) Unsple Valven (Group 1). Details of valve grouping and required closing
. times are given in spec 1*1 cation 3.7. These trip sottings are adequate
j to prevent core uncovery in the case of a break in he largest line
i assuming the maximum closing time.
!

;

!. O
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3.2 MSigi. (Cont 'd)

The low reactor water level instrumentation that is set to trip when
reactor water level is 17.7" (370" above vessel zero) above the top of
the active fuel (Table 3.2.0) initiates the LPCI, Core Spray pumps,
contributes to ADS initiation, and starts the diesel generators. These
trip netting levels were chocen to be high enough to prevent spurious
actuation but low enough to initiate CUC3 operation no that postaccident
cooling can bit accceptished and the guidelines of 10 CFH 100 will not be
violated. For large breaks up to the complete circumferential break of a
28-inch recirculation line and with the trip netting given above, Cucu
initiation in initiated in time to meet the above ,riteria.

The high drywell pressure instrumentat.'on tu a diverse signal to the
water level instrumentation and, in addition to initiating CSCU, it
causes isolation of Groups 2 and 0 isolation valven. For the breakr
discussed above, thin instrumentation will initiate CUCU operation at
about the same time as the low water level instrumentation; thus, the
results given above are applicable here also.

Venturin are provided in the main steam linen an a maana of measuring
steam flow and also limiting the lonu of mass inventory from the vensel
during a nteam line break accident. The primary tunction of the
instrumentation is to detect a break in the main steam line. For the
worst case accident, main uteam line break outntdo the drywell, a trip
setting of 140 percent of rated utoam flow in conjunction with the flow
limiters and main nteam line valve closure limits the mass inventory lonn
such that f uel in not uncovered, fuct cladding temperatures remain below
1000*F, and release of radioactivity to the environn in well below
10 CFH 100 guidelinen. Heference flection 14.6.5 FSAlt.

Temperature monitoring inntrumentation tu provided in the main nteam line
tunnel to detect leakn in thone areau. Trips are provided on thin
instrumentation and when exceeded, cauce closure of tr.olation valves.
The setting of 200*F for the main steam line tunnel detector in low
enough to detect leaks of the order of 15 gpm; thus, it is capable of
covering the entire rtpectrum of breaks. For large breaks, the high steam
flow inutrumentation tu a backup to the temperature inutrumentation. In
the event of a loan of the reactor butiding ventilation nyntem, radiant
heating in the vicinity of the main oteam lincu rairies the ambient
temperature above 200'F. The temperature increases can cause an
unneccanary main steam line isolation and reactor neram. perminulon la
provided to bypaen the temperature trip for four hourn to avoid an
unnecessary plant trannient and allow performance of the secondary
contairunent leak rate ter.t or make repairs necesuary to regain normal
ventilation,

liigh radiation monitorn in the main steam line tunnel have been provided
to detect grons fuel failure an in the control rod drop accident. With
the entablished nominal netting of three timen normal background and main |

|
|
|

|

|
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3.2 [%gita (Cont'd)

steam line isolation valve closure, fission product release is limited so
p)g

i that 10 CFM 100 quidelines are not exceeded for this accident. Reference
( Unction 14.6.2 FuAR. An alarm with a nominal setpoint of 1.5 x normal.

) full-power background is provided also.
!

Pressure instrumentation is provided to close the main steam isolation
valves in RUN Mode when the main steam line pressure drops below 825 psig.

The HPCI high flow and temperature instrumentation are provided to detect
a break in the HPCI steam piping. Tripping of this instrumentation
results in actuation of HPCI isolation valves. Tripping logic for the
high flow is a 1-out-of-2 logic, and all sensors are required to be
operable,

il19h temperature in the vicinity of the itPCI equipment to sensed by
four sets of four bimetallic temperature switches. The 16 temperature
switches are arranged in two trip systems with eight temperature switches
in each trip system.

The itPC1 trip settings of 90 pai for high flow and 200*F for high
temperature are such that core uncovery is prevented and fission product
release is within limits.

i

The RCIC high flow and temperature instrumentation are arranged the same
as that for the itPCI. The trip setting of 450" |1 0 for high flow and2200'F for temperature are based on the same criteria as the HPCI.

liigh temperature at the Reactor Cleanup Gyntem floor drain could indicate
a break in the cleanup system. When high temperature occurs, the cleanup'

system in isolated.

The instrumentation which initiates escu action is arranged in a dual bus
system. As for other vital instrumentation arranged in this fashion, the
specification preserves the effectiveness of the system even during
periodN When maintenance or testing is being performed. An exception to
this is when logic functional testing is being performed.

The control rod block functions are provided to prevent excessive control
rod withdrawal so that McPR does not decrease to 1.07. The trip logic
for this function is 1-out-of-n! e.g., any trip on one of six APRMs.
alght ikMa, or four fiNMs will result in a rod block.

1

The minimum inutttunent channel requirements assure suf ficient i
'

inntrtunentation to annure the ningle failure criteria is met. The
minimum instrument channel requirements for the RBM may be reduced by one
for maintenance, testing, or calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel tu available, and the rum is a backup system to the written
segunnee for withdrawal of control rods,

i
|

|

O
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3.2 DAgfLQ (Cont'd)

The APRM rod block function is flow biased and preventu a significant
reduction in HCPH, especially during operation at reduced flow. The APHM
provides gross core protectioa; 1.e., limits the grosa core power
increase from withdrawal of control todo in the normal withdrawal
sequence. The trips are net so that MCPH in maintained greater than 1.0'i.

The HDM rod block function providen local protection of the core; 1.e.,

the prevention of critical pawer in a local region of the core, for a
single rod withdrawal error f rom a limiting control tra pattern

If the IHM channels are in the worut condition of e.Ilowed bypans, the
sealing artangement is such that for unbypasned IkN channel.s. a rod block
signal is generated before the detected neutron, flux has increased t>y
more than a factor of 10.

A downscale indication in an indication the; instrument han fallec or the

instrument in not nennitive enough. In cither case the inntrument will
not respond to changen in control rod rrotion and thun, control rod motion
is prevented.

The refueling interlocks also ope ate one logic channel, and are required
for safety only when the mode s91tch tu in the refueling position.

For ef fective emergency core cooling for umall pipe breaks, the HPCI
system must function ulnce reactor prennure does not decrease rapid
enough to allow either core npray or LPCI to operate in time. The
autunatic prennute relief function in provided as a backup to the HPCI in
the event the HPCI doen not operate. The arrangement of the tripping
contactu in such as to provide this function when neceuuary and minimize
spurtous oporation. The trip cettings 9iven in the ripecificatton ate
adequate to annure the above criteria are met. The specification
preserves the effectivenons of the nyutem during periods of maintenance,
testing, or calibration, and also minimizco the risk of inadvertent
operation; 1.e., only one instrument channel out of service.

Two post treatmant off-gan radiation monitors are provided and, when
their trip point in reached, cause an luolation of the off-gan line.
Isolation in initiated when both instruments reach their high trip point
or one has an upscale trip and the other a downncale trlp or both have a
downscale trip.

Iloth instrumento are required for trip but the inntruments are not no
that the inntantaneoun stock releane rate limit given in
Specification 3.0 19 not exceeded.

Four radiation monitors are provided for each unit which initiate primary
Containment Inotation (firoup 6 inolation valves) Heactor Dullding
inolation and operation of the Utandby Uns Treatment Gyntem. Thet.e
inntrument channeln monitor the radiation in the reactor zone ventilat ion
exhaunt ducts and in the refueling zone.

O
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3.2 EUJt2 (Cont'd)

Trip setting of 100 mr/hr for the monitors in the refueling zone are
/7 based upon initiating normal ventilation isolation and 00T3 operation so

V that none of the activity released during the refueling accident leaves'

the Reactor Building via the normal ventilation path but rather all the
activity is processed by the 0073.

Flow integrators and sump fill rate and pump out rate timers are used to
determine leakage in the drywell. A system whereby the time interval to

| fill a known volume will be utilized to provide a backup. An air
,

<

l sampling system is also provided to detect leakage inside the primary
containment (See Table 3.2.R).

| For each parameter monitored, as listed in Table 3.2.F. there are two
; channels of instrumentation except as noted. By comparing readings

teetween the two channels, a near continuous surveillance of instrument
performance le available. Any dautation in reading * will initiate an

i early recalibration, thereby malotaining the quality of the instrument
I readings.

tratrumentation is provided for isolating the control room and initiating
a pressurizing system that processes outsido air before supplying it to
the control room. An accident signal that isolates primary containment
will also autcmatically isolate the control room and initiate the
emergency pressurization system. In addition, there are radiation

monitors in the normal ventilation system that will isolate the control
room and initiate the en.orgency pressurization system. Activity required
to cause automatic actuation is about one mNem/hr.

| \ necause of the constant surveillance and control exercised by TVA over
the Tennessee Valley, flood levels of large magnitudes can be predicted

l in advance of their actual occurrence. In a!! cases, full advantage will
I be taken of advance warning to take appropriate action whenever reservoir

levols above normal pool are predicted: however, the plant flood
protection to alwayn in place and does not depend in any way on advanced
warning. Thereforn, during flood conditions, the plant will be permitted
to operate until water begins to run across the top of the pumping
station at elevation 565. Delemically qustified redundant level
switches each powered from a separato division of power are provided at
the pumping utation to give main control room indication of this
condition. At that time an orderly shutdown of the plant will be
initiated, although surges even to a depth of sevnral feet over the
pumping station dock will not cause the loss of the main condenser
cliculating water pumpn.
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3.2 [Wiliq (cont'd)

The operability of the meteorological innt*" mentation ensures that
sufficient meteorological data is availalle for estimating potential
radiation dose to the pubite as a result of routine or accidental releaue
of radioactive materials to the atmosphere. This capability is required
to evatuste the need for initiating protective measures to protect the
health and safety of the public.

The operability of the seismic instrumentation ensureu that sufficient
capability is available to promptly determine the magnitude of a peinmic
event and evaluate the response of those featuren important to nafety.
This capability is required to permit comparison of the measured responne
to that used in the design basis for Drowns Ferry Nuclear plant. The
instrumentation provided is consistent with specific portionn of the
recommendations of Hegulatory cuide 1.12 "Instrumentatton for
Earthquakes."

4.2 DA254

The instrumentation listed in Tablen 4.2.A through 4.2.F will be
functionally tested and calibrated at regularly ccheduled intervals. The
same design reliability goal as the Heactor protectton t!yntem of 0.99999
generally applion for all applicationn of (1-out-of-2) x (2) logic.
Therefore, on-off cennora are tested once/3 months, and htutable trips
associated with analog uennors and amplifiers are troted once/ week.

Those instruments which, when tripped, result in a rod block have their
con. acts arranged in a 1 out-of-n logic, and all nie capable of being
bypassed. For such a tripping arrangement with bypass capability
provided, there in an optimum tent interval that should be maintained in
order to maximize the reliability of a given channel (7). This takes
account of the fact that tenting degrades reliablitty and the optimme
interval between testa is approximately given by:

(7) UcHL-50451, improving Availability and Headiness of Field Hquipment
Through periodic Inspection. Donjamin Upntein, Albert tihtf f. July 16,
1960, page 10, Hquation (24), Lawrence Hodtation Laboratory.

O
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,

| 4.2 M (Cont'd)
l

' o 9 !
,=

s
Where! 1= the optimum interval between tests.

ta the time the trip contacts are disabled |
from performing their function while '

the test is in progress.
7
i

ra the espected failure rate of the relays, t

To test the trip relays requires that the channel be bypassed, the test i

made, and the system returned to its initial state. It is assumed this !
task requires an estimated 30 minutes to complete in a thorough and
wrkmanlike manner and that the relays have a failure rate of 104
failures per hour. Using this data and the above operation, the optimum
test interval is:

(O.1= = 1 x 10
10 <

\ = 40 days
,

FOLA44LL190ALatullLt ttst interval of ong,e per month _will be used
initiallyx

.

The sensors and electronic apparatus have not been included here as these
are analog devices with readouts in the control room and the sensors and

O electronic apparatus can be checked by comparison with other like
inntruments. The checks which are made on a daily basis are adequate to
annure operability of the sensors and electronic apparatus, and the test
interval given above provides for optimum testing of the relay circuits.

The above calculated test interval optimizes each individual channel,
considering it to be independent of all others. As an example, assume
that there are tw channels with an individual technician assigned to i

cach. Each technician tests his channel at the optimum frequency, but the !
two technicians are not allowed to comununicate so that one can advise the i

other that his channet is under test. Under these conditions, it is
|ponsible for hoth channels to be under test simultaneously. Now, assume

that the technicians are required to communicate and that tw channels are
never tested at the same time. |

Forbidding simultaneous testing improves the avallability of the system
over that which wuld be achieved by testing each channel independently. '

Thane one-out of n trip systems will be tested one at a time in order to
take advantage of this inherent improvement in availability.

|

,

!

!
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4.2 MBq (Cont 'd)

optimizing each channel indeparndently may not truly opt imtzo the nyt. tem
considering the overall rules of nyutem operation. However, true nyntem
optimization in a complex problem. The optimumn are broad, not sharp, and
optimizing the individual channeln tu generally adequate for the nyntom.

The formula given above minimizen the unavailability of a ningle channnt
which must be bypasued during testing. The mintmtzation of the
unavailability is illustrated by Curvo No. 1 of Figure 4.2 1 which a'suumon
that a channel has a failure rate of 0.1 x 10 6/ hour and 0.S houts in
required to tent it. The unavailability in a minimum at a tent

3interval 1. of 3.16 x 10 hours.

If two similar channels are used in a 1-out of-2 configuration, the tent
interval for rainimum unavailability changes an a functton of the ruten for
testing. The simplest cano in to test each one independent of the other.
In this case, there is assumed to be a finite probability that both may bo
bypassed at one time. This caso tu shown by Curvo No. 2. Note that the
unavailability in lower an expected for a redundant cyutem and the mlntmura
occurs at the name test interval. Thus, if the two channoin are tented

independently, the equation above yields the tont intorval for minimum
unavailability.

A more usual caso in that the tenting is not done independently. It both
channels are bypanned and tonted at the name time, the ronutt in shown in

| Curve No. 3. Note that the mlntmum occuru at about 40.000 hourn, much
! longer than for cases 1 and 2. Alho, the minimum in not nearty an low on

Cano 2 which indicaten that thin method of tenting doon not take full
advantage of the redundant channel. 11ypanning both channels for
simultaneous testing nhould be avoided.

The most likely case would be to stipulate that one channot be bypanned,
tested, and routored, and then immediately following, the second channel
be bypanned, tested, and restored. Thin in shown by Curve No. 4. Noto

i

that there is no true mintmtun. The curve doon have a doftntle knee and,

| Very little redtation in system unavailability in achievod by testing at a
I shorter interval than computed by the equation for a ninglo channel.
|

The bent test proceduto of all thone examined in to perfectly stagger the
j tests. That in, if the test interval in four months. tent one or the

other channel every two months. Thin in shown in Curve No. S. TheI

difference between Caces 4 and 5 is negligible. Thero may be other
argtunents, however, that more strongly support the partectly utaggered
touts, including reductions in human error.

1

l
l

l

|

I

|

|
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|
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4.2 tu st (cont'd)
The conclusions to be drawn are theset

(
\ 1. A 1 out-of n system may be treated the same as a single channel in

terms of choosing a test intervals and

2. more than one channel should not be bypassed for testing at any one
time.

| The radiation monitors in the refueling area ventilation duct which
| initiate building isolation and standby gas treatment operation are
! arranged in two 1-out-of-2 logic systems. The bases given for the rod
! blocks apply here also and were used to arrive at the functional testing
I frequency. The off-gas post treatment monitors are connected in a
.

2-out-of-2 logic arrangement. Based on expertence with instruments of| similar design, a testing interval of once every three months has been
found adequate.

The automatic pressure relief instrumentation can be considered to be a
1-out-of-2 togic system and the discussion above applies also.

OV

v
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ges!icellity Amelicability

Applies to the operational Applies to the surveillance
statue of the control rod system. requirements of the control

rod system.

96.ittl1V.1 QblectIve

To assure the ability of the * To verify the ability of the -

control rod system to control control roi system to control
reactivity. reactivity.

Battitisation saggitication {
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'
l. Reac.tivity.DetsitL tott 1. Brettivity meistn.-

1944101 C9Lt_19441Ds

A suf ficient number of con- Dufficient control !
trol rods shall be operable rods shall be withdrawn l

so that the core could be following a refueling
made subcritical in the outage when corn '

O most reactive condition alterations were fduring the operating cycle performed to '

with the strongest control demonstrate with a t

rod fully withdrawn and all margin of 0.38% & k/h I
other operable control rods the core can be made ifully innerted. subcritical at any time |

in the subsequerit fuel '

cycle with the
analytically determined
strongest operable
control rod fully
withdrawn and all other

.

!
operable rods fully
inserted,

l

,
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a. Control rol driven wlitch can- a. Harh partially or
not be moved with control tully withdrawn
ro.1 dr tve pe ensure shall be oporable contron
conaldered inoperable. If isnt nhall im
a parttally or tully with- exorclued one notch
drawn control rod drive cats' at leant once cath
not be moved with drivo or wcck when opcfating
neram prennuto the reactor atnivo 10% power. In

shall be brought to the Cold tho event power
1:hutdcMi conditton within 24 oporatton in

hours and chall not be continuing with

aterted untenn (1) inven't thico or more
nation han donwinatrated t tal inopotable conttol

the cause of the failure in rodn, thin tent

not a talled control roi nhall be porformed
drive mechantom collet at taast once caeh
hounifiq and (2) adequate day, when oppfattnij
hhutdown margin han l> con .itaivo 10% twwor.
dennntt f ated du requircd
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b. The control rod direc- b. A second licensed operator
. tional control valves shall verify the conformance
( for in>perable control to Upecification 3.3.A.2.d

toda shall be disarmed before a tal may be bypassed-

! electrteally. in thJ Rod Dequence control
|
.

Uyntem.

! c. Control rats with scram c. When it is initially
timen greater than those determined that a control
permitted by Upecification rod in incapable of normal
3.3.C.3 are inoperable, insertion a test shall be
but if they can be conducted to demonstrate
inserted with control that the cause of the
rod drive pressure they malfunction in not a fatture
need rmt be disarmed in the control rod drive

| electrteally, mechantbm. If this can be
j dermanstrated an attempt to
| fully insert the control rod

shall be made. If the
cont of rod cannot be'

inserted and an
invnntigation has
demountrated that the cause
of fatture in not a fatted
control rod drtve mechaninm
collet housing, a ahutdown,

| margin tent shall be made to
demonstrate under this
condition that the core can
be made subcritteal for any
reacttvity conditton during
the remainder of the
operating cycle with the
analytically determined

| highest worth control rol

I capable of withdrawal fully,

withdrawn, and all other
control rods capable of
innertton fully inserted.

|

|

|

_ l'N4 ' 3' 3
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d. Control rods with a d. The control rod accumulato n
failed " Full-in" or shall be determined operable
" Full-out" position at least once per 7 days; by
switch may be bypassed verifying that the prennute
in the Rod coquence and level detectors are not
control System and consi- in the alarmed condition,
dered operable if the-
actual rod position tu
known. These rods must
be moved in acquence to

| their correct poultions
I (full in on innertion

or full out on withdrawal),

e. Control rods with inoperable

accumulators or those whose
position cannot be
positively determined shall
be considered inoperable,

f. Inoperable control rods
chall be positioned
auch that Specificatton
3.3.A.1 in met. In
addition, during reactor
power cperation, no more
than one control rod in
any $x5 array may be
inoperable (at least 4
operable control rods

munt rieparate any 2
inoperable onen). If

thin specti1catton cannot
be met the reactor shall
not be utarted, or if at
power, the reactor nhall
be brought to a shutdown

condition within 24 hours.

O
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).3Ls.3 REACTIVITY CONTBot.

O l.fMITING CONDITIONS FOR OPERATION
( ) SURVHILLANCE REQUIREMENTS
' ' '- 3.3.B. Control Rods 4.3.B. Control Rods

1. Each control rod shall be 1. The coupling integritycoupled to its drive or shall be verified forcompletely inserted and the
each withdrawn controlcontrol rod directional rod as follows:

control valves disarmed
electrically. This a. Verify that the
requirement does not apply control rod isin the refuel condition following the drivewhen the reactor is vented, by observing aTwo control rod drives may response in the
be removed as long as nuclear instru-Specification 3.3.A.1

mentation each timeis met. a rod is moved
when the reactor
is operating above
the preset power
level of the RSCS.

b. When the rod in
fully withdrawn

the first time
after each

p-, % refueling outage
5

\m / or after
maintenance, i

observe that the
drive does not go
to the overtravel
position.

2. The control rod drive 2. The control rod drivehousing support system shall
be in place during reactor housing support system

shall be inspectedpower operation.or when the after reassembly andreactor coolant system is and the results of thepressurized above atmospheric inspection recorded.
pressure with fuel in the
reactor vessel, unless all |

control rods are fully
'

innerted and Specification
3.3.A.1 is met.

IA)
| \v/

DFW 3.3/4.3-5Unit 1
.
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRREdNTS

3.3.B. Control Rods 4.3.B. Control Rods

3.a Whenever the reactor is in 3.a Prior to the start
the startup or run modes of control rod
below 20% rated power the withdrawal at
Rod Sequence Control System startup, the
(RSCS) shall be operable capability of the
except the RSCS constraints Rod Sequence Control
may be suspended by means System (RSCS) to

) of the individual rod properly fulfill its
| bypass switches for functions shall be'

'

1 - special criticality verified by the
tests, or following checks:

2 - control rod scram ?equence portion -
timing per 4.3.C.I. Select a sequence and

attempt to withdraw a
When RSCS is bypassed on rod in the remaining
individual rods for these sequences. Hove one
exceptions RWM must be rod in a sequence and
operable per 3.3.B.3.c and select the remaining
a second licensed operator sequences and attempt
may not be used in lieu of to move a rod in each.
RWM. Repeat for all

sequences.

Group notch portion -
For each of the six
comparator circuits
go through test

initiate: comparator
inhibit; verify:

reset. On seventh
attempt test is
allowed to continue
until completion is
indicated by

11lumination of test
complete light.

i

O
EFN 3.3/4.3-6
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3.3/4.3 REACTIVITY CONTROL

D LIMITING CONDITIONS FOR OPERATION SURVEILLANCE R8QUIREMENTSf
3.3.B. Control Rods 4.3.B. Control Rods

3.b. During the shutdown 3.b. Prior to attaining 20%
procedure no rod movement rated power during rod
is permitted between the insertion at shutdown,
testing performed above the tests in 4.3.B.3.a
20% power and the rein- shall be performed to
statement of the RSCS verify RSCS
restraints at or above capability.
20% power. Alignment of

'
rod groups shall be
accomplished prior to
performing the tests.

c. Whenever the reactor is in c. The capability of the
the startup or run modes Rod Worth Minimizer
below 20% rated power, the (RWM) shall be
Rod Worth Minimizer shall verified by the
be operable. A second following checks:
licensed operator may verify
that the operator at the 1. The correctness of
reactor console is following the control rod
the control rod program in withdrawal
lieu of RWM except as sequence input to
specified in 3.3.B.3.a. the RWM computer-

g shall be verified
before reactor
startup or shutdown.

2. The RWM computer
online diagnostic
test shall be
successfully
performed.

3. Prior to startup,
proper annunciation
of the selection
error of at least
one out-of-sequence
control rod shall be
verified.

4. Prior to startup,
the rod block
function of the RWM
shall be verified by
moving an
out-of-sequence
control rod.

BFN 3.3/4.3-7
Unit 1
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.B. Control Rods 4.3.B. Control _ Rods

4.3.B.3.c. (Cont'd)

5. Prior to
obtaining
20 percent rated
power during rod
insertion at
shutdown, verify

'
the latching of
the proper rod
group and proper
annunciation
after insert
errors.

3.d. If Specifications 3.3.B.3.a d. When the RWM is not
through .c cannot be met the operable a second
reactor shall not be started, licensed operator
or if the reactor is in the will verify that the
RUN or STARTUP modes at less correct rod program
than 20% rated power, it is followed except
shall be brought to a as specified in
shutdown condition 3.3.B.3.a.
immediately.

4. Control rods shall not be 4. Prior to control rod
withdrawn for startup or withdrawal for startup
refueling unless at least or during refueling,
two source range channels verify that at least two
have an observed count rate source range channels
equal to or greater than have an observed count
three counts per second. rate of at least three i

counts per second.
.

5. During operation with 5. When a limiting
limiting control rod control rod pattern
patterns, as determined by exists, an instrument
the designated qualified functional test of the
personnel, either: RBM shall be performed

prior to withdrawal of
a. Both RBM channels shall the designated rod (s)

be operable: and at least once per
24 hours thereafter.

or

b. Control rod withdrawal
shall be blocked.

O
BFN 3.3/4.3-8
Unit 1
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).3/4.3 REACTIVITY CONTROL

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE R8QUIREMENTS I

-
|

3.3.C. Scram Insertion Times 4.3.C. Scram Insertion Times
'

;

1. The average scram 1. After each refueling
insertion time, based on outage, all operable rods
the deenergization of the shall be scram-time
scram pilot valve sole- tested from_the fully
noids as time zero, of withdrawn position with
all operable control rods the nuclear system
in the reactor power pressure above 800 psig.
operation condition shall This testing shall be

'
be no greater than: completed prior to

exceeding 40% power.
Below 20% power, only rods
in those sequences (A12
and A34 or B12 and

% Inserted From Avg. Scram Inser- B34) which were fully
Fully Withdrawn' tion Times (sec) withdrawn in the region

from 100% rod density to
5 0.375 50% rod density shall be

20 0.90 scram-time tested. The
50 2.0 sequence restraints
90 3.500 imposed upon the control

rods in the 100-50 percent
rod density groups to the i

preset power level may be,
_

removed by use of the
-

-

individual bypass switches
associated with those
control rods which are
fully or partially
withdrawn and are not
within the 100-50 percent
rod density groups. In
order to bypass a rod, the
actual rod axial position
must be known; and the rod

must be in the correct I

in-sequence position. As
required by 3.3.B.3.a., a
second licensed operator
may not be used in lieu of
RWM for this testing.

,

1

g

BFN 3.3/4.3-9
Unit 1
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.C. scram Insertion Times 4.3.c. Scram Insertion Times

2. The average of the scram inser- 2. At 16-week intervals, 10%

tion times for the three fastest of the operable control
operable control rods of all rod drives shall be scram-

groups of four control rods in timed above 800 psig,

a two-by-two array shall be no Whenever such scram time
greater than: measurements are made, an

evaluation shall be made

% Inserted From Avg. Scram Inser- to prcvide reasonable
Fully Withdrawn tion Times (sec) assurance that proper

control rod drive

5 0.398 performance is being

20 0.954 maintained.

50 2.120
90 3.800

a. The maximum scram insertion
time for 90% insertion of any
operable control rod shall not
exceed 7.00 seconds.

D. Reactivity Anomalies D. Reactivity Anomalies

hThe reactivity equivalent of During the startup test
the difference between the program and startup following
actual critical rod refueling outages, the
configuration and the expected critical rod configurations
configuration during power will be compared to the
operation shall not exceed 1% ak. expected configurations at
If this limit is exceeded, the selected operating conditions.
reactor will be shut down These comparisons will be
until the cause has been used as base data for
determined and corrective reactivity monitoring during
actions have been taken as subsequent power operation j

appropriate. throughout the fuel cycle. |
At specific power operating
conditions, the critical rod

configuration will be ,

compared to the configuration |
expected based upon
appropriately corrected past
data. This comparison will
be made at least every full
power month.

O
BFN 3.3/4.3-10
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
V

3.3.E. If Specifications 3.3.C and .D 4.3.E. Surveillance requirements are
above cannot be met, an orderly as specified in 4.3.C and .D -
shutdown shall be initiated and above.
the reactor shall be in the
shutdown condition within
24 hours.

F. Scram Discharge Volume (SDV) F. Scram Discharge Volume (SDV)

1. The scram discharge volume 1.a. The scram discharge
drain and vent valves shall volume drain and vent
be operable any time that valves shall be verified
the reactor protection open prior to each
system is required to be startup and monthly
operable except as thereafter. The valves
specified in 3.3.F.2. may be closed

intermittently for
| testing not to exceed

I hour in any 24-hour
period during operation.

1.b. The scram discharge
volume drain and vent
valves shall be
demonstrated operables

monthly.

I 2. In the event any SDV drain 2. When it is determined
or vent valve becomes that any SDV drain or,

inoperable, reactor vent valve is inoperable,,

; operation may continue the redundant drain or
provided the redundant vent valve shall be
drain or vent valve is demonstrated operable
operable. immediately and weekly

j thereafter.

3. If redundant drain or vent 3. No additional
! valves become inoperable, surveillance required.

the reactor shall be in hot
standby within 24 hours.

.
i

!

.
o

e

O
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3.3/4.3 BASES

A. Reactivity Limitation

1. The requirements for the control rod drive system have been
identified by evaluating the need for reactivity control via
control rod movement over the full spectrum of plant conditions
and events. As discussed in subsection 3.4 of the Final Safety
Analysis Report, the control rod system design is intended to
provide sufficient control of core reactivity that the core
could be made subcritical with the strongest rod fully
withdrawn. This reactivity characteristic has been a baste
assumption in the analysis of plant performance. Compliance
with this requirement can be demonstrated conveniently only at
the time of initial fuel loading or refueling. Therefore, the
demonstration must be such that it will apply to the entire
subsequent fuel cycle. The demonstration shall be performed
with the reactor core in the cold xenon- free condition and
will show that the reactor is subcritical by at least R + 0.38
percent ak with the analytically determined strongest control
rod fully withdrawn.

The value of "R", in units of percent ak, is the amount by
which the core reactivity, in the most reactive condition at
any time in the subsequent operating cycle, is calculated to be
greater than at the time of the demonstration. "R", therefore,

is the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated
beginning-of-life core reactivity. The value of "R" must be
positive or zero and must be determined for each fuel cycle.

The demonstration is performed with a control rod which is
calculated to be the strongest rod. In determining this
" analytically strongest" rod, it is assumed that every fuel
assembly of the same type has identical material properties.
Intheactualchre,however,thecontrolcellmaterial
properties vary withits allowed manufacturing tolerances, and
the strongest rod is determined by a combination of the control
cell geonetry and local k.. Therefore, an additional
margin is included in the shutdown margin test to account for

the fact that the rod used for the demonstration (the
" analytically strongest") is not necessarily the strongest rod
in the core. Studies have been made which compare experimental
criticals with calculated criticals. These studies have shown
that actual criticals can be predicted within a given tolerance
band. For gadolinia cores the additional margin required due
to control cell material manufacturing tolerances and

'
calculational uncertainties has experimentally been determined
to be 0.38 percent ak.. When this additional margin is
demonstrated, it assurcs that the reactivity control
requirement is met.

O
BFN 3.3/4.3-12
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3.3/4.3 Bases (Cont'd)

2. Reactivity margin - inoperable control rods - Specification
/ ; 3.3.A.2 requires that a rod be taken out of service if it( ,) cannot be moved with drive pressure. If the rod is fully

inserted and disarmed electrically *, it is in a safe position
of maximum contribution to shutdown reactivity. If it is
disarmed electrically in a nonfully inserted position, that

position shall be consistent with the shutdown reactivity
limitations stated in Specification 3.3.A.I. This assures that
the core can be shut down at all times with the remaining
control rods assuming the strongest operable control rod does
not insert. Also if damage within the control rod drive
mechanism and in particular, cracks in drive internal housings,
cannot be ruled out, then a generic problem affecting a number
of drives cannot be ruled out. Circumferential cracks
resulting from stress-assisted intergranular corrosion have
occurred in the collet housing of drives at several BWRs. This
type of cracking could occur in a number of drives and if the

cracks propagated until severance of the collet housing
occurred, scram could be prevented in the affected rods.

Limiting the period of operation with a potentially severed rod
af ter detecting one stuck rod will assure that the reactor will
not be operated with a large number of rods with failed collet

housings. The Rod Sequence Control Syster is not automatically
bypassed until reactor power is above 20 percent power.
Therefore, control rod movement is restricted and the single
notch exercise surveillance test is only performed above this
power level. The Rod Sequence Control System prevents movement

7-s, of out-of-sequence rods unless power is above 20 percent.
i )
\- / B. Control Rods

1. Control rod dropout accidents as discussed in the PSAR can lead
to significant core damage. If coupling integrity is
maintained, the possibility of a rod dropout accident is
eliminated. The overtravel position feature provides a
positive check as only uncoupled drives may reach this
position. Neutron instrumentation response to rod movement
provides a verification that the rod is following its drive.
Absence of such response to drive movement could indicate an
uncoupled condition. Rod position indication is required for
proper function of the Rod Sequence Control System and the rod
worth minimizer.

* To disarm the drive electrically, four amphenol type plug connectors are
removed from the drive insert and withdrawal solenoids rendering the rod
incapable of withdrawal. This procedure is equivalent to valving out the
drive and is preferred because, in this condition, drive water cools and
minimizes crud accumulation in the drive. Electrical disarming does not
eliminate position indication.

/''N
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3.3/4.3 BASES (Cont'd)

2. The control rod housing support restricts the outward movement
of a control rod to less than 3 inches in the extremely remote
event of a housing failure. The amount of reactivity which
could be added by this small amount of rod withdrawal, which in
less than a normal single withdrawal increment, will not
contribute to any damage to the primary coolant system. The
design basis is given in subsection 3.5.2 of the PSAR and the
safety evaluation is given in subsection 3.5.4. This support
is not required if the reactor coolant system is at atmospheric
pressure since there would then be no driving force to rapidly
eject a drive housing. Additionally, the support is not
required if all control rods are fully inserted and if an
adequate shutdown margin with one control rod withdrawn has
been demonstrated, since the reactor would remain subcritical
even in the event of complete ejection of the strongest control
rod.

3. The Rod Worth Minimizer (RWM) and the Rod Sequence Control
System (RSCS) restrict withdrawals and insertions of control
rods to prespecified sequences. All patterns associated with
these sequences have the characteristic that, assuming the
worst single deviation from the sequence, the drop of any
control rod from the fully inserted position to the position of
the control rod drive would not cause the reactor to sustain a
power excursion resulting in any pellet average enthalpy in
excess of 280 calories per gram. An enthalpy of 280 calories
per gram is well below the level at which rapid fuel dispersal
could occur (i.e., 425 calories per gram). Primary system
damage in this accident is not possible unless a significant
amount of fuel is rapidly dispersed. Reference Sections 3.6.6,
7.7.A. 7.16.5.3, and 14.6.2 of the PSAR, and NEDO-10527 and
supplements thereto.

In performing the function described above, the RWM and RSCS
are not required to impose any restrictions at core power
levels in excess of 20 percent of rated. Material in the cited
reference shows that it is impossible to reach 280 calories per
gram in the event of a control rod drop occurring at power
greater than 20 percent, regardless of the rod pattern. This
is true for all normal and abnormal patterns including those
which maximize individual control rod worth.

O
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3.3/4.3 BASBS (Cont'd)

At power levels below 20 percent of rated, abnormal control rod
(~^3 patterns could produce rod worths high enough to be of concern
! '~') relative to the 280 calorie per gram rod drop limit. In this'

range the RWM and the RSCS constrain the control rod sequences
and patterns to those which involve only acceptable rod worths.

The Rod Worth Minimizer and the Rod Sequence Control System
provide automatic supervision to assure that out of sequence
control rods will not be withdrawn or inserted; i.e., it limits
operator deviations from planned withdrawal sequences. Ref.
Section 7.16.5.3 of the PSAR. They serve as a backup to
procedure control of control rod sequences, which limit the
maximum reactivity worth of control rods. Except during
specified exceptions, when the Rod Worth Minimizer is out of
service a second licensed operator can manually fulfill the
control rod pattern conformance functions of this system. In
thin case, the RSCS is backed up by independent procedural
controls to assure conformance.

The functions of the RWM and RSCS make it unnecessary to
specify a license limit on rod worth to preclude unacceptable
consequences in the event of a control rod drop. At low
powers, below 20 percent, these devices force adherence to
acceptable rod patterns. Above 20 percent of rated power, no
constraint on rod pattern is required to assure that rod drop
accident consequences are acceptable. Control rod pattern
constraints above 20 percent of rated power are imposed by
power distribution requirements, as defined in Sections 3.5.I,

f) 3.5.J. 4.5.I. and 4.5.J of these technical specifications.
\> Power level for automatic bypass of the RSCS function is sensed

by first stage turbine pressure.

Because it is allowable to bypass certain rods in the RSCS
during specified testing below 20 percent of rated power in the
startup or run modes, a second licensed operator is not an
acceptable substitute for the RWM during this testing.

4. The Source Range Monitor (SRM) system performs no automatic
safety system function; i.e., it has no scram function. It
does provide the operator with a visual indication of neutron
level. The consequences of reactivity accidents are functions
of the initial neutron flux. The requirement of at least
3 counts per second assures that any transient, should it
occur, begins at or above the initial value of 10-8 of rated
power used in the analyses of transients from cold conditions.
One operable SRM channel would be adequate to monitor the
approach to criticality using homogeneous patterns of scattered
control rod withdrawal. A minimum of two operable SRMs are !
provided as an added conservatism.

v
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3.3/4.3 BASES (Cont'd)

5. The Rod Block Monitor (HBM) is designed to automatically
prevent fuel damage in the event of erroneous rod withdrawal
from locations of high power density during high power level
operation. Two RBM channels are provided, and one of these may
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions with one channel out of
service conservatively assure that fuel damage will not occur

due to rod withdrawal errors when this condition exists.

A limiting control rod pattern is a pattern which results in
the core being on a thermal hydraulic limit, (i.e., MCPR given
by Specification 3.5.k or LHGR of 13.4 kW/ft. During use of
such patterns, it is judged that testing of the RBM system
prior to withdrawal of such rods to assure its operability
will assure that improper withdrawal does not occur. It is

normally the responsibility of the nuclear engineer to identify
these limiting patterns and the designated rods either when the
patterns are initially established or as they develop due to
the occurrence of inoperable control rods in other than

limiting patterns. Other personnel qualified to perform these
functions may be designated by the plant superintendent to
perform these function .

C. Scram Insertion Times

The control rod system is designated to bring the reactor suberitical at *
the rate fast enough to prevent fuel damage; i.e., to prevent the MCPR
from becoming less than 1.07. The limiting power transient is given in
Reference 1. Analysis of this transient shows that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant startup and was determined to be caused by
particulate material (probably construction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful gerformance
of the new drive under actual operating conditions has also been
demonstrated by consistently good in-service test results for plants
using the new drive and may be inferred from plants using the older model

|

|

9
.
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3.3/4.3 3b3 3 (Cont'd)

. drive with a modified (larger screen size) internal' filter which is less
I 'prone to plugging. Data has been documented by surveillance reports in
! various operating plants. These include oyster Creek, Monticello,
i Dresden 2 and Dresden 3. Approximately 5000 drive tests have been
j recorded to date.
i

Pollowing identification of the " plugged f11ter" problem, very frequent'

{ scram tests were necessary to ensure proper performance. However, the
; more frequent scram tests are now considered totally unnecessary and
! unwise for the following reasons:

i
; 1. Erratic scram performance has been identified as due to an
I obstructed drive filter in type "A" drives. The drives in BFNP are
; of the new "B" type design whose scram performance is unaffected by
; filter condition.

| 2. ' The dirt load.is primerily released during startup of the reactor
j when the reactor and its systems are first subjected to flows and

pressure and thermal stresses. Special attention and measures are
now being taken to assure cleaner systems. Reactors with drives

j identical or similar (shorter stroke, smaller piston areas) have
: operated through many refueling cycles with no sudden or erratic
: changes in scram performance. This preoperational and startup
{ testing is sufficient to detect anomalous drive performance.
!

j 3. The 72-hour outage limit which initiated the start of the frequent
~

scram. testing is arbitrary, having no logical basis other than i

quantifying a " major outage" which might reasonably be caused by an
: event so severe as to possibly affect drive performance. This
! requirement is unwise because it provides an incentive for shortcut
I actions to hasten returning "on line" to avoid the additional
j testing due a 72-hour outage.~ *

{
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3.3/4.3 BASES (Cont'd)

The surveillance requirement fut scram testing of all the control rods
after each refueling outage and 10 percent of the control rods at 16-week
intervals is adequate for determining the operability of the control rod
system yet is not so frequent as to cause excessive wear on the control
rod system components.

The numerical values assigned to the predicted scram performance are
based on the analysis of data from other BWRs with control rod drives the
same as those on Browns Ferry Nuclear Plant.

The occurrence of scram times within the limits, but significantly longer
than the average, should be viewed as an indication of systematic problem
with control rod drives especially if the number of drives exhibiting
such scram times exceeds eight, the allowable number ot inoperable rods.

In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds are allowed between a neutron
sensor reaching the scram point and the start of control rod motion.

This is adequate and conservative when compared to the typical time delay
of about 210 milliseconds estimated from scram test results.
Approximately the first 90 milliseconds of each of these time intervals
result from sensor and circuit delays after which the pilot scram
solenoid deenergizes to 120 milliseconds later, the control rod motion is
estimated to actually begin. However, 200 milliseconds, rather than 120
milliseconds, are conservatively assumed for this time interval in the I

transient analyses and are also included in the allowable scram insertion
times of Specification 3.3.c.

In order to perform scram testing as required by Specification 4.3.c.1,
the relaxation of certain restraints in the rod sequence control system
is required. Individual rod bypass switches may be used as described in i

specification 4.3.C.I.

The position of any rod bypassed must be known to be in accordance with
rod withdrawal sequence. Bypassing of rods in the manner described in
Specification 4.3.C.1 wi'.1 allow the subsequent withdrawal of any rod
scrammed in the 100 percent to 50 percent rod density groups; however, it
will maintain group notch control over all rods in the 50 percent density
to preset power level range. In addition, RSCS will prevent movement of
rods in the 50 percent density to preset power level range until the
scrammed rod has been withdrawr.

|

1
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D. Reactivit*/ Anomalies

j During each fuel cycle excess operative reactivity varies as fuel
|

depletes and as any burnable poison in supplementary control is '

! burned. The magnitude of this excess reactivity may be inferred '

from the critical rod configuration. As fuel burnup progresses.
anomalous behavior in the excess reactivity may be detected by,

j comparison of the critical rod pattern at selected base states to
i the predicted rod inventory at that state. power operating base
) conditions provide the most sensitive and directly interpretable
i data relative to core reactivity. Furthermore, using power operating
j base conditions permits frequent reactivity comparisons.
I

; Requiring a reactivity comparison at the specified frequency assures
that a comparison will be made before the core reactivity change

i exceeds 1 percent M . Deviations in core reactivity greater than
1 percent M are not expected and require thorough evaluation.
one percent reactivity into the core would not lead to transients,

i exceeding design conditions of the reactor system.

E. No BASES provided for this specification
,

F. Scram Discharge Volume

'

The nominal stroke time for the scram discharge volume vent and
'

drain valves is 1 30 seconds following a scram. The purpose of
these valves is to limit the quantity of reactor water discharged

; after a scram and no direct safety function is performed. The
O surveillance for the valves assures that system drainage is not

impeded by a valve which fails to open and that the valves are; '

operable and capable of closing upon a scram.4

1

References
I

i

4 1. Generic Reload Fuel Application,
j Licensing Topical Report. NEDE-24011-P-A and Addenda.
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3.4/4.4 STAhmBY LIOUID CONTeN_ SYSTM

_ LIMITING CONDITIONS FOR OPERATION SURVBILLANCE REQUIRW WITS

; 3.4 STANDBY LIQUID CONTROL SYST M 4.4 STANDBY LIOUID CONTROL SYSTEM
i
] Applicability Applicability
1

Applies to the operating status Applies to the surveillance
i of the Standby Liquid Control requirements of the Standby

System. Liquid Control System.
,

Obiective obiective

To assure the availability of'a To verify the operability of the
system with the capability to Standby Liquid Control System.
shut down the reactor and maintain
the shutdown condition without
the use of control rods.

Specificacion Specification-

A. Normal System Availability A. Normal System Availability
i

1. The Standby Liquid Control The operability of the Standby
; System shall be operable Liquid Control Uystem shall be

at all times when there verified by the performance
i is fuel in the reactor
!

of the following tests:
vessel and the reactor is

: not in a shutdown condition 1. At least once per month
with all operable control each pump loop shall be

-

rods fully inserted except functionally tested.
as specified in 3.4.B.1.

2. At least once during each
operating cycle:

a. Check that the setting
of the system relief
valves is 1,425 1 75

i
psig.

-

i
1 b. Manually initiate the
i
; system, except

explosive valves. Pump
j
i

boron solution through
4

the recirculation path
3and back to the '

'

Standby Liquid control
Solution Tank.,

i ;

Minimum pump flow
rate of 39 gpa
against a system head
of 1,275 psig shall be

O>
'

BFN 3.4/4.4-1
| Unit 1
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3.4/4.4 STANDBY LIOUID CONTROL SYSTEM

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.4.A |fogm_a1 Sysle.m J pJlgpb_intye

4.4.A.2.b. (Cont'd)

verified. After
pumping boron solution,
the system shall be
flushed with
demineralized water.

'
c. Manually initiate one

of the Standby Liquid
Control System loops
and pump demineralized
water into the reactor
vessel.

This test check
explosion of the charge
associated with the
tested loop, proper
operation of the valves,
and pump operability.
Replacement charges shall
be selected such that the
age of charge in service
shall not exceed five
years from the
manufacturer's assembly
date.

d. Both systems, including
both explosive valves.
shall be tested in the
course of two operating
cycles.

B. Operation with Inoperable B. Surveillance with Inoperable
Components components

1. From and after the date 1. When a component is found
that a redundant component to be inoperable, its
is made or found to be redundant component shall
inoperable, Specification be demonstrated to be
3.4.A.1 shall be considered operable immediately and
fulfilled and continued daily thereafter until the
operation permitted inoperable component is
provided that the repaired.
component is returned to
an operable condition
within seven days.

[FN 3.4/4.4-2
Unit I
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3._4/4.4 STANDBY LIQUID CONTROL SYSTEM

O LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTSy) . __

,

3.4.C. Sodium Pentaborate Solution 4.4.C. Sodium Pent # borate Solut$ g
,

At all '.imes when the Standby The following tests shall be
Liquid Control System is performed to verify the
required to be operable the availability of the Liquid
following conditions shall Control Solution:
be met:

,

1. The net volume - 1. Volume: Check nt least
concentration of the Liquid once per day.
Control Solution in the
liquid control tank 2. Temperature: Check at
shall be maintained as least once per day.
required in Figure 3.4-1.

2. The temperature of the 3. Concentration: Check at
liquid control solution least once per month,
shall be maintained above Also check canc 9tration
the curve shown in Figure any time water or boron
3.4-2. This includes the is added to the solution
piping between the standby or solution temptrature

j liquid control tank and is below the tesperature
the suction inlet to the required in Pige e 3.4-2.

'

.

! pumps.

1 D. If Specification 3.4.A through
3.4.C cannot be met, the

reactor shall be placed in a

Shutdown condition with all
operable control rods fully
inserted within 24 hours.

i

I

G
BPN 3.4/4.4-3
Unit 1
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3.4 BASES: STANDBY LIOUID CONTROL SYSTEM;

,

! A. If no more than one operable control rod is withdrawn, the basic shutdown
N reactivity requirement for the core is satisfied and the Standby Liquid

control System is not required. Thus, the basic reactivity requirement,

for the core is the primary determinant of when the liquid control system
j is required.

) The purpose of the liquid control rystem is to provide the capability of
bringing the reactor from full power to a cold, xenon-free shutdown
condition assuming that none of the withdrawn control rods can be

; inserted. To meet this objective, the liquid control system is designed
to inject a quantity of boron that produces a concentration greater than,

: 600 ppe of boron in the reactor core in less than 125 minutes. The 600
! ppe concentration in the reactor core is required to bring the reactor

from full power to a subcritical condition, considering the hot to cold;

reactivity difference, xenon poisoning, etc. The time requirement for
inserting the boron solution was selected to override the rate of

reactivity insertion caused by cooldown of the reactor following the xenon>

; poison peak.
!

) The minimum limitation on the relief valve setting is intended to prevent
: the loss of liquid control solution via the lif ting of a relief valve at' too low a pressure. The upper limit on the relief valve settings provides

system protection from overpressure.
i

B. Only one of the two standby liquid control pumping loops is needed for,

; -operating the system. One inoperable pumping circuit does not immediately
I threaten shutdown capability, and reactor operation can continue while the'

circuit is being repaired. Assurance that the remaining system will
- perform its intended function and that the long-term average availability

of the system is not reduced is obtained from a one-out-of-two system by
an allowable equipment out-of-service time of one-third of the normal
Surveillance frequency. This method determines an equipment

j out-of-service time of 10 days. Additional conservatism is introduced by
{ reducing the allowable out-of-service time to seven days, and by increased
i testing of the operable redundant component.
!

j C. Level indication and alarm indicate whether the solution volume has
changed, which might indicate a possible solution concentration change.

1 The test interval has been established in consideration of these factors. .

; Temperature and liquid level alarma for the system are annunciated in the
'

control room.
4

The solution is kept at least 10*F above the saturation temperature to
guard against boron precipitation. The margin is included in Figure 3.4-2.

i
i

(

!

i
a

!

O.
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3.4 BASES (Cont'd)

The volume concentration requirement of the solution is such that should
evaporation occur from any point within the curve, a low level alarm will
annunciate before the temperature- concent ration requirements are exceeded.
The quantity of stored boron includes an additional margin (25 percent) beyond
the amount needed to shut down the reactor to allow for possible imperfec:t
mixing of the chemical solution in the reactor water.

A minimum quantity of 4,160 gallons of solution having a 13.4 percent sodlum
pentaborate concentration or the equivalent is required to meet this shutdown
requirement as defined in Figure 3.4- 1.

4.4 BASES: STANDBY LIQUID CONTROL SYSTEM

Experience with pump operability indicates that the monthly test, in
combination with the tests during each (pe rating cycle, is sufficient to
maintain pump performance. Various components of the system are individually
tested periodically, thus making unnecessary more frequent testing of the
entire system.

The solution temperature and volume are checked at a frequency to assure a
high reliability of operation of the system should it ever be required.

O

|
|

1

|

O
|
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

(-] -
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRBMENTS

!

3.5 CORE AND CONTAINMENT COOLING 4.5 CORE AND CONTAINMENT COOLING
SYSTIUti SYSTEMS

Applicability Applicability

Applies to the operational Applies to the surveillance
status of the core and requirements of the core and
containment cooling systems. containment cooling systems when

the corresponding limiting condi-
tion for operation is in effect.

&

) gbiective Obiective

To assure the operability of To verify the operability of the
the core and containment cooling core and containment cooling
systems under all conditions for systems under all conditions for
which this cooling capability is which this cooling capability is
an essential response to plant an essential response to plant
abnormalities. abnormalities.

Specif icat iorl Specification

A. Core Spray,_ System (CSS) A. p_ ore Spray System (CSS)

1. The CSS shall be OPERABLE: 1. Core Spray System Testing.
O (1) prior to reactor Item Frequency,

startup from a
cold condition, or a. Simulated once/

Automatic Operating
(2) when there is irradiated Actuation Cycle

fuel in the vessel test
and when the reactor
vencel pressure b. Pump Opera- Once/
is greater than bility month
atmospheric pressure,
except as specified c. Motor once/
in Specification Operated month,

'

3.5.A.2. Valve
Operability

d. System flow Once/3
rate: Bach months
loop shall

deliver at
least 6250
gpm against
a system
head corres-
ponding to a

|WN 3.5/4.5-1
unit 1
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVHILLANCE REQUIREMKNTU

3.5.A Core Spray System (CSS 1 4.5.A Qore Spray _ System _(QSS)

4.5.A.I.d (Cont'd)

105 psi

differential
pressure
between the
reactor vessel
and the primary

' containment.

e. Check Valve Once/
Operating
cycle

2. If one CSS toop is INOPERABLE, 2. When it is determined that one
the reactor may remain in core spray loop is INOPERAHLH,
operation for a period not to at a time when operability is
exceed 7 days providing required, the other core spray
all active components in loop, the RIIRS (LPCI mode), and
the other CSS loop and the the diesel generators shall be
RHR system (LPCI mode) demonstrated to be OPERAHLE
and the diesel generators immediately. The OPERABl.E core
are OPERABLE. spray loop shall be demonstrated

to be OPERAHLH daily thereafter.

3. If Specification 3.5.A.1 or
Specification 3.5.A.2 cannot
be met, the reactor shall be

shutdown in the Cold
condition within 24 hours.

4. When the reactor vessel
pressure is atmospheric and
irradiated fuellis in the
reactor vessel at least one
core spray loop with one
OPERABLE pump and associated
diesel generator shall be
OPERABLE, except with the
reactor vessel head removed
as specified in 3.5.A.5 or
prior to reactor startup as
specified in 3.5.A.1.

O
BFN 3.5/4.5-2
Unit 1
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M(4 5_J_XMt,K_AND CONTAINMENT COOLING SYSTIEMS1

.

O l.lMITING CONDITIONS FON OPRNATION SURVEILLANCE R8QUIREMENTSU' 3.S.A Core Spray System (CSS)

5. When irradiated fuel is in
the reactor vessel and the
reactor vessel head is

i removed, core spray is not
t required provided work is

,
not in progress which has

! the potential to drain the
vessel, provided the fuel
pool gates are open*and
the fuel pool is

maintained above the low
i level alarm point, and
j provided one RHRSW pump

and associated valves
supplying the standby
coolant supply are

J OPENABLE.

|
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3.5/4,5 CORR AND CONTAINMENT COOT.ING tiYSTimS

_
LIMITING CONDITIONS FOR OPERATION StJRVHil.i.ANCH RKQUIRENENT!i

3.5.B Residual Heat Removal System 4.5.B. Residual _ Heat _ Removal System
(RHRS) (LPCI and Containment {RHRS). (I.PCI and Containment
Cooling) Cooling)

1. The RilRS shall be OPERABLE: 1. a. illmulated once/
Automatic Operating

(1) prfor to a reactor Actuation Cycle
startup from a Cold Test
Condition; or

(2) when there is ' b. Pump Opera once/
irradiated fuel in bility mont h
the reactor vessel
and when the reactor
vessel pressure is c. Motor Opet a- Once/
greater than ted valve month
atmospheric, except as operability
specified in
Specifications 3.5.B.2 d. Pump Flow Once/3
through 3.5.B.*7 Rate months

e. Test Check once/
Valve Operating

Cycle

Each LPCI pump shall deliver
9000 gpm against an indicated
system pressure of 125 puig.
Two LPCI pumps in the same
loop sha11 de1iver 12000 gpm
against an indicated system
pressure of 250 psig.

2. With the reactor vessel 2. An air test on the drywell
pressure less than 105 psig, and torus headers and nov.zles
the RHRS may be removed shall be conducted once/5
from service (except that two years. A water test may be
RitR pumps-containment cooling performed on the torun header
mode and associated heat in lieu of the air tent.
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 that during

|cooldown two loops with one I

pump per loop or one loop
with two pumps, and
associated diesel
generators, in the core
spray system are OPERABLE.

HFN 3.5/4.5-4
|Unit 1
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3.'M4.) CONM..AND_CONTAINM_HNT_ COOLING SYSTEMS

l.lMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENT

3.5.0 Reshlyal R al,_liemoval System 4.5.B. Residual Heat Removal System
igliRS_) (LPCI and Containment (RHRS1 (LPCI and Containment
Cooling) Cooling)

3. If one RilR pump (LPCI mode) 3. When it is determined that
is INOPERABLE, the reactor one RilR pump (LPCI mode) is
may remain in operation for INOPERABLE at a time when
a period not to exceed 7 days operability is required,
provided the remaining RilR the remaining RitR pumps
pumps (LPCI mode) and both (LPCI mode) and active
access paths of the RHRS components in both access
(1.PCI mode) and the CSS and paths of the RHRS (LPCI mode)
the diesel generators remain and the CSS and the diesel
OPERAllt.H. generators shall be

demonstrated to be
OPERABLE immediately and
daily thereafter.

4. If any 2 HitR pumps (LPCI 4. No additional surveillance
mode) become INOPERABLE, the required,
reactor sha!! be placed in

the Cold shutdown condition
within 24 hours,

p 5. If one RiiR pump (containment 5. When it is determined that
cooling mode) or associated one Ri!R pump (containment
heat exchanger is INOPERABLE, cooling mode) or associated
the reactor may remain in heat exchanger is INOPERABLE
operation for a period not to at a time when operability
exceed 30 days provided the is required, the remaining
remaining HitH pumps RIIR pumps (containment
(containment cooling mode) cooling mode), the
and associated heat associated heat exchangers
exchangers and diesel and diesel generators, and
generators and all access all active components in
paths of the RitRS the access paths of the RHRS
(containment cooling mode) (containment ecoling mode)
are OPERAllLH. shall be demonstrated to be

OPERABLE immediately and
weekly thereafter until the
INOPERADLE RHR pump !

(containment cooling mode)
and associated heat
exchanger is returned to

normal service.

nv
IWN 3.5/4.$-5
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3.5/4.5 CORE AND CONTAINMENT COOI.ING SYSTEMS

1.IMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTU

3.5 B. Residual lleat Removal System 4.5 B. Residual lleat Remova l_Gya t em
(RHRS) (LPCI and Containment (RliRSJ (LPCI and Containmerit
Cooling) Cooling)

6. If two RHR pumps (containment 6. When it is determined that
cooling mode) or associated two RIIR pumps (containment
heat exchangers are cooling mode) or annociated
INOPERABLE, the reactor may heat exchangets are
remain in operation for a IMOPERABLE at a time when
period not to exceed 7 days operability is required, the
provided the remaining RHR remaining RIIR pumps
pumps (containment cooling (containment cooling mode),
mode), the associated heat the associated heat
exchangers, diesel exchangers, diesel
generators, and all access generators, and all active
paths of the RilRS components in the access
(containment cooling mode) paths of the RHRS
are OPERABLE. (containment cooling

mode) shall be demonstrated
to be OPERAltl.E 1mmediately
and da1ly Ihereafter untiI
at least three RilR pumps
(containment cooling mode)
and associated heat
exchanger s are returned t o
normal service.

7. If two access paths of the 7. When it is determined that
RHRS (containment cooling one or more access paths of
mode) for each phase of the the RHRS (containment
mode (drywell sprays, cooling mode) are INOPERAul.H
suppression chamber sprays, when access is required,
and suppression pool cooling) all active components
are not OPERABLE, the unit in the access paths of the
may remain in operation for a Ri!RG (containment coolinq
period not to exceed 7 days mode) shall be demonstrated
provided at least one path to be OPERABLR immediately
for each phase of the mode and all active components in
remains OPERABLE. the access paths which are

not backed by a second
OPERABLE access path for
the same phase of the mode
(drywell sprays, suppression
chamber sprays and
suppression pool cooling)
shall be demonstrated to be
OPERAllLE daily thereaf ter
until the second path is
returned to normal service.

O
BFN 3.5/4.5-6
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

(~N LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.B Residual Heat Removal System 4.5.B Residual Heat Removal System
(RHRS) (LPCI and Containment (RHRS) (LPCI and ContainmentCooling) Cooling)

8. If Specifications 3.5.B.1 8. No additional surveillancethrough 3.5.B.7 are not met, required,
an orderly shutdown shall be

initiated and the reactor
shall be shutdown and
placed in the cold condition
within 24 hours. -

9. When the reactor vessel 9. When the reactor vesselpressure is atmospheric and pressure is atmospheric,irradiated fuel is in the the RHR pumps and valves
reactor vessel at least one RHR that are required to be
loop with two pumps or two loops OPERABLE shall bewith one pump per loop shall

demonstrated to be OPERABLEbe OPERABLE. The pumps' monthly,
associated diesel generators
must also be OPERABLE.

lo. if the conditions of 10. No additional surveillancespecification 3.5.A.5 are met, required.
LPCI and containment cooling
are not required,

11. When there is irradiated fuel 11. The RHR pumps on the
in the reactor and the reactor adjacent units which supplyvessel pressure is greater than cross-connect capabilityatmospheric, 2 RHR pumps and shall be demonstrated to beassociated heat exchangers and OPERABLE monthly when thevalves on an adjacent unit must
be OPERABLE and capable of cross-connect capability

is required.
supplying cross-connect

cap.ibility except as specified it
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.)

\

O
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMIGrr3

3.5.B Residual Heat Removal System 4.5.B Residual lleat Removal __'jystem
(RHRS) (LpCI and Containment (RHRSl (LPCI and Containment
Cooling) Cooling)

12. If one RHR pump or associated 12. When it is determined
heat exchanger located that one RHR pump or

I on the unit cross-connection associated heat exchanger
I in the adjacent unit is located on the unit
| INOPERABLE for any reason cross-connection in the

(including valve inoperability, adjacent unit is
pipe break, etc.), the reactor INOPERADI.E at a tlme when
may remain in operation operability is required,
for a period not to exceed the remaining HilR pump and
30 days provided the remaining associated heat exchariger
RHR pump and associated diesel on the unit cross-connect ic.s

| generator are OPERABLE. and the associated diesel 4

!
generator shall be
demonstrated to be OPERAlH.E
immediately and every 15
days thereafter until the
INOPERABLE pump and
associated heat exchanger
are returned to normal
service.

13. If RHR cross-connection flow or 13. No additional survelllarice
heat removal capability is lost 4 required.
the unit may remain in operatior i

for a period not to exceed 10
days unless such capability is I

restored.

14. All recirculation pump 14. All recirculaticn pump
discharge valves shall discharge valves shall l
be OPERABLE prior to be tested for operability {
reactor startup (or during any period of
closed if permitted reactor cold shutdown
elsewhere in these exceeding 48 hours, if
specifications). operability tests have

not been performed
during the preceding
31 days.

O
BFN 3.5/4.5-8
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS1 f m e-- -

. ,h[b _ .IMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

'

i
/-'

3'.';,'S y, RHR Service Water and IDnergency 4.5.C RHR Service Water and IDnergencyr ,.
Y I /' Equipment cooling Water Systems Equipment cooling Water Systems

(EECWS) (EECWS); ,

Ib
1. Prior to reactor startup fro m 1. a. Each of the RHRSW pumps

a cold condition, 9 RHRSW normally assigned to
pumps must be OPERABLE, with automatic service on
~1 pumps (including pump D1 the EECW headers will~
or D2)' assigned to RHRSW be tested*

service and 2 automatically ' automatically each time
starting pumps assigned to the diesel generators
EECW service. are tested. Each of

the RHRSW pumps and
all associated
essential control
valves for the EECW
headers and RHR heat

j exchanger headers
r-

shall be demonstrated
to be OPERABLE once

1 every three months.

' '
,

b. Annually each RHRSW
i

pump shall be

O flow-rate tested. To
be considered
OPERABLE, each pump
shall pump at least
4500 gpm through its
normally assigned flow
path.

,

/

1*,
/. ' . ,

i .' ,

e

'

:
\~

O
'

HFN 3.5/4.5-9
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RECMJ1REMENTS

3.5.C RHR Service Water and Emergency 4.5.C RHR Service Water and Emergen,y

Equipment Cooling Water Systems Equipment Cooling Water Synt. cms

(EECWS) (Continued) (EECWS) (Continued)

2. During reactor power 2. a. If no more than two

operation. RHRSW pumps RHRSW pumps are
must be OPERABLE and INOPERABLE, increased

assigned to service as surveillance is not

indicated in Table 3.5-1 required.

for the specified time

limits. b. When three RHRSW pumps'

are INOPERABLE, the

remaining pumps.
associated essential
control valves, and
associated diesel
generators shall be
operated weekly.

c. When four RHRSW pumps
are INOPERABLE, the
remaining pumps,

associated essential
control valves, and

associated diesel
generators shall be
operated daily.

3. During power operation, 3. Routine surveillance for
both RHRSW pumps D1 and these pumps is specified
D2 normally or alternately in 4.5.C.I.

assigned to the RHR heat
exchanger header supplying
the standby coolant supply

fconnection must be
OPERABLE except as
specified in 3.5.C.4
and 3.5.C.5 below. ,

|

1

|
|
|

O
BFN 3.5/4.5-10
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TABLE 3.5-1

Time Minimus-
Limit Service Assignment
(Days) RHRSW EECWI2)

)
'

(4) (1)
!

Indefinite 7 3

(3)(4) (1) (3),

30 7 or 6 2 or 3

(4) (1)
7 6 2

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

(2) only automatically starting pumps may be assigned to ESCW header
service.

1

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

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

i

a

4

O
BFN 3.5/4.5-11
Unit 1
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'3.5/_4.5 C _ ORE.AND CONTAINMENT COOLING SYSTEMS.

'[' - t.lMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
\

: 3.5.C RHR Service Water and Innergency 4.5.C RHR Service Water and meergency
i Equipment Cooling Water Systems Equimment Cooline Water System _s

(BBCWS) (continued) LEECWS) (Continued)

4.. One of the D1 or D2 RHRSW 4. When it is determined that
j pumps assigned to the RHR one of the RHRSW pumps
I heat exchanger supplying- supplying standby coolant
; the standby coolant supply is INOPERABLE at a time
! connection may be when operability is

INOPERABLE for a period required, the OPERABLE'

not to exceed 30 days RHRSW pump on the same
provided the OPERABLE pump header and its associated
is aligned to supply.the diesel generator and the
RHR heat exchanger header RHR heat exchanger header,,

] and the associated diesel and associated essential
generator and essential control valves shall be3

! control valves are OPERABLE. demonstrated to be OPERABLE
inunediately and every
15 days thereafter.

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

6. If Specifications 3.5.C.2

q through 3.5.C.5 are not
i met, an orderly shutdown
'

shall be initiated and the
unit placed in the Cold

Shutdown condition within
24 hours.

7. There shall be at least
2 RifRSV pumps, associated

j with the selected RHR pumps.
| aligned for RHR heat

exchanger service for
each reactor vesse!

. containing irradiated fuel.

I
!

*

,

!

!

1
'

HFN 3.5/4.5-12
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.D Equipment Area Coolers 4.5.D Equipment Area Coolers

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

2. When an equipment area
cooler is not OPERABLE,
the pump (s) served by that
cooler must be considered
INOPERABLE for Technical
Specification purposes.

E. High Pressure Coolant Iniection E. Iigh Pressure CoolantJ
System (HPCIS) JnA ction_ System (HPCI:ll

1. The HPCI system shall be 1. HPCI Subsystem testing
OPERABLE: shall be performed as

follows:

(1) prior to startup from a a. Simulated Once/
Cold Condition; or Automatic operating

Actuation cycle
Test

(2) whenever there is b. Pump Once/
irradiated fuel in the Opera- month
reactor vessel and the bility
reactor vessel pressure
is greater than 122 psig, c. Motor Oper- Once/
except as specified in ated Valve month
specification 3.5.E.2. Operability

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

e
BFN 3.5/4.5-13
Unit 1



3._5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS5

O - LIMITING CONDITIONS FOR CPERATION SURVEILLANCE REQUIREMENTS\s.)
3.5.E High Pressure Coolant Iniection 4.5.E High Pressure Coolant Iniection

Sys+em (HPCIS) System (HPCIS)

4.5.E.1 (Cont'd)

e. Flow Rate at Once/
150 psig operating

cycle

The HPCI pump shall
'

deliver at least
5000 gpm during each
flow rate test.

2. If the RPCI system is 2. When it is determined that
INOPERABLE. the reactor may the HPCIS is INOPERABLE the
remain in operation for a ADS actuation logic, the
period not to exceed 7 days, RCICS, the RHRS (LPCI), and
provided the ADS, CSS, RHRS the CSS shall be
(LPCI), and RCICS are demonstrated to be OPERADLE
operable. immediately. The RCICS and

ADS logic shall be

demonstrated to be OPERABLE
daily thereafter.

3. If Specificatiens 3.5.E.1
or 3.5.8.2 are not met,
an orderly shutdown shall

be initiated and the
reactor vessel pressure
shall be reduced to 122
psig or less within 24
hours.

F. Reactor Core Isolation Coolinq F. Reactor Core Isolation Cooling
System (RCICS) System (RCICS)

1. The RCICS shall be OPERABLE: 1. RCIC Subsystem testing shall
be performed as follows:

(1) prior to STARTUP from a
Cold Condition, or a. Simulated Auto- Once/

matic Actuation operating
(2) whenever there is Test cycle

irradiated fuel in the
reactor vessel and the b. Pump Once/
reactor vessel pressure Operability month
is above 122 psig,
except as specified in c. Motor-Operated Once/<

3.5.F.2. Valve month
Operability

b
i

HFN 3.5/4.5-14
Unit 1
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.F Reactor Core Isolation Cooling 4.5.F Reactor Core Isolation Cooling
System (RCICS) System (RCICS1

4.5.F.1 (Cont'd)

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

' e. Flow Rate at Once/
150 psig operating

cycle

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

2. If the RCICS is INOPERABLE, 2. When it is determined that
the reactor may remain in the RCICS is INOPERABLE, the
operation for a period not HPCIS shall be demonstrated
to exceed 7 days if the to be OPHRABLE immediately.
HPCIS is OPERABLE during
such time.

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

G. Automatic Depressurization G. Automatic Depressurization
System (ADS) System (ADS)

.

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

(1) prior to a STARTUP a. A simulated automatic
from a Cold condition, actuation test shall
or, be performed prior to

STARTUP after each

O
BFN 3.5/4.5-15
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3J/4.5 CORg_Jgip CONT 7LKMENT COOLING SYSTEMS

,O LIMITING CONDITIONS FOR OpBRATION SURVEILLANCE R8QUIREMENTSV)*

3.5.0 Automatic Depressurization 4.5.G Automatic Depressurization
System (ADS) System (ADS)

3.5.G.I. (Cont'd) 4.5.G.I.a. (Cont'd)

(2) whenever there is refueling outage.
irradiated fuel in the Manual surveillance
reactor vessel and the of the relief valves
reactor vessel pressure is covered in
is greater than 105 psig, 4.6.D.2.
except as specified in
3.5.0.2 and 3.5.0.3
below.

2. If three of the six ADS 2. When it is determined that
valves are known to be three of the six ADS
incapable of automatic valves are incapable of
operation, the reactor may automatic operation, the
remain in operation for a HPCIS shall be demonstrated
period not to exceed 7 days, to be OPERABLE immediately
provided the HPCI system is and daily thereafter as
OPERABLE. (Note that the long as Specification
pressure relief function of 3.5.G.2 applies.
these valves is assured by,

Section 3.6.D of these
'

specifications and that this
specification only applies

! to the ADS function.) If
more than three of the six
ADS valves are known to be
incapable of automatic
operation, an immediate
orderly shutdown shall be
initiated, with the reactor

in a Hot Shutdown condition
in 6 hours, and in a cold

shutdown condition in the
following 18 hours.

|

3. If Specifications 3.5.0.1
and 3.5.G.2 cannot be met,
an orderly shutdown will be
initiated and the reactor

. vessel pressure shall be
reduced to 105 psig or less
within 24 hours,

i

|

|

|

-
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.H. Maintenance of Filled Discharge 4.5.H. Maintenance of Filled Discharge
Pipe Pipe

Whenever the core spray systems, The following surveillance
LPCI, HPCI, or RCIC are required requirements shall be adhered
to be OPERABLE, the discharge to aesure that the discharge
piping from the pump discharge pipi.ig of the core spray

of these systems to the last systems, LPCI, HPCI, and RCIC
block valve shall be filled. are filled:

The suction of the RCIC and HPCI 1. Every month prior to the
pumps shall be aligned to the testing of the RRRS (LPCI and
condensate storage tank, and Containment Spray) and core
the pressure suppression chamber spray system, the discharge
head tank shall normally be aligned piping of these systems shall
to serve the discharge piping of be vent'd from the highpoint
the RHR and CS pumps. The and water flow determined,

condensate head tank may be used
to serve the RHR and CS discharge 2. Following any period where the
piping if the PSC head tank LFCI or core spray systems
is unavailable. The pressure have not been required to be
indicators on the discharge of the OPERABLE, the discharge piping
RHR and CS pumps shall indicate of the INOPERABLE system shall
not less than listed below. be vented from the high point

prior to the return of the
P1-75-20 48 psig system to service.
PI-75-48 48 psig
PI-74-51 48 psig 3. Whenever the HPCI or RCIC
PI-74-65 48 psig system is lined up to take

suction from the condensate
storage tank, the discharge
piping of the HPCI and RCIC
chall be vented from the high
point of the system and water
flow observed on a monthly
basis.

.

1

4. When the RHRS and the CSS are
required to be OPERABLE, the
pressure indicators which
monitor the discharge lines
shall be monitored daily and
the pressure recorded.

1

9'
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3 5Li,.5 _CORS AND CONT 3fNMENT COOLING SYSTEMS

_ItMITIMG CONDITIONS FOR OPRRATION SURVEILLANCE REQUIREMENTS
%_./

3.5.I Average Planar Linear Heat 4.5.I Maximum Average Planar
Generation Rate Linear Heat Generation

Rate (MAPLHGR)

During steady-state power operation, The MAPLHGR for each type of
the Maximum Average Planar I:st fuel as a function of average
Generation Rate (MAPHGR) for each planar exposure shall be
type of fuel as a function of average determined daily during reactor
planar exposure shall not exceed the operation at 2 25% rated
limiting value shown in Tables 3.5.I-1 thermal power.
through 3.5.I-5. If at any time
during steady state operation it is
determined by normal surveillance
that the limiting value for APLI:GR
is being exceeded, action shall be

initiated within 15 minutes to
restore operation t6 within the
prescribed limits. If the APLHGR is
not returned to within the prescribed
limits within two (2) hours, the
reactor shall be brought to the Cold

Shutdown condition within 36 hours.
Surveillance and corresponding
action shall continue until reactor

,s operation is within the prescribed

( ) limits.
v

J. Linear Heat Generation Rate (LHGR) J. Linear Heat Generation Rate
(LHOR)

During steady-state power operation. The LHGR for 8x8, 8x8R, and
the linear heat generation rate (LHGR) P8x8R fuel shall be checked
of any rod in any fuel assembly at any daily during reactor operation
axial location shall not exceed 13.4 at 1 25% rated thermal power.
kV/ft.

If at any time during steady-state
operation it is determined by normal
surveillance that the limiting value
for LHGH is being exceeded, action
shall be initiated within 15 minutes
to restore operation to within the
prescribed limits. If the LHGR is not
returned to within the prescribed
limits within two (2) hours, the
reactor shall be brought to the Cold

Shutdown condition within 36 hours.
Surveillance and corresponding action
shall continue until reactor operation
is within the prescribed limits.

A
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3.5/4.5 CORB AND CONTAINMENT COOLING SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS i

3.5.K Minimum Critical Power Ratio 4.5.K Minimum Critical Power Ratio
(MCPR) (MCPR)

The minimum critical power ratio 1. MCPR shall be determined daily

(MCPR) as a function of scram time during reactor power operation
and core flow, shall be equal to or at 1 25% rated thermal power

greater than shown in Figure 3.5.K-1 and following any change in

multiplied by the Kp shown in power level or distribution

Figure 3.5.2, where: that would cause operation
with a limiting control rod

I O or Y ve - fB , whichever is pattern as described in the

Pfh - 7B greater bases for Specification M .

'[A=0.90sec(Specification 3.3.C.1 2. The MCPR limit shall be deter-

scram time limit to 20% insertion mined for each fuel type 8X8,
from fully withdrawn) 8X8H. P8X8R, from Figure

3.5.K-1, respectively, using:

-1 |

d = 0.710+1.65 2 (0.053) Ref.5
~ ~

)_D.
(l \

Yave= =l a. 0.0 prior to initial
n scram time measurements

for the cycle, performed
n= number of surveillance rod in accordance with

tests performed to date in Specification 4.3.C.1..

cycle (including BOC test).

b. [asdefinedinSpecif1-
M = Scram time to 20% insertion from cation 3.5.K following the

fully withdrawn of the ith rod. conclusion of each scram-
time surveillance test re-

N= total number of active rods quired by Specifications
measured in Specification 4.3.C.1 and 4.3.C.2.
4.3.C.1 at BOC.

The determination of the
If at any time during steady-state limit must be completed
operation it is determined by normal within *12 hours of each
surveillance that the limiting scram-time surveillance
value for MCpR is being exceeded, required by Specification
action shall be initiated within 4.3.C.
15 minutes to restore operation to
within the prescribed limits. If the
steady-state MCPR is not returned to
within the prescribed limits within
two (2) hours, the reactor shall be
brought to the Cold shutdown condition
within 36 hours, surveillance and

corresponding action shall continue
until reactor operation is within the
prescribed limits.

BFN 3.5/4.5-19
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3.5/4.5 CORE AND CONTAINF5NT COOLING SYSJgg

_ LIMITING CONDITIONS FOR OFERATION SURVEILLANCE REQUIREMENTS

3.5 Core and contairusent cooling Systems 4.5 Core and containment cooling
Systems

L. APRM Setpoints L. APRM Setpoints

1. Whenever the core thermal FRP/CMFLPD shall be
power is 1 25% of-rated, tl.e determined daily when
ratio of FRP/CMFLPD shall the reactor is 1 25% of
be 1 1.0, or the APRM scram rated thermal power.
and rod block setpoint
equations listed in Sections
2.1.A and 2.1.B shall be
multiplied by PRP/CMFLPD as
follows:

Ss (0.66W + 54%) FRP
CMPLPD'

SRBs (0.66W + 42%) (FRP )
CMFLPD

2. When it is determined that
"

3.5.L.1 is not being met,
6 hours is allowed to
correct the condition.

3. If 3.5.L.1 and 3.5.L.2
cannot be met, the reactor
power shall be reduced to
s 25% of rated thermal power
within 4 hours.

M. Reporting Requirements

If any of the limiting values
identified in Specifications
3.5.I. J. K, or L.3 are exceeded

and the specified remedial
action is taken, the event shall i

be Jogged and reported in a
|

30-day written report. '

i

;
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Table 3.5.I-l

MAPufGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DH274L

Average Planar
Exposure MAPulGR
(Mwd /t) (kW/ft)

200 11.2

1,000 11.3

5,000 11.9

10,000 12.1

15,000 12.2

20,000 12.1

25,000 11.6

30,000 10.9

35,000 9.9

40,000 9.3

Table 3.5.I-2
MAPuiGR VERSUS AVERAGE PLANAR EXPOSURE

Puel Type: 8DB274H

Average Planar
Exposure MAPulGR I

(Mwd /t) (kW/ft) !
200 11.1

1,000 11.2

5,000 11.8

10,000 12.1
1

15,000 12.2

20,000 12.0

25,000 11.5

30,000 10.9

35,000 10.0

40,000 9.3

O
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I

T blo 3.5.I-3

MAPLHGR VERSUS AVERAGE PLAMAR EXPOSURE
Puel Type: 8DRB265H and

4 *

P8DRB265H |
<

i

Average Planar
Exposure MAPLHGR !

(mwd /t) (kW/ft) |

200 11.5

1,000 11.6

5,000 11.9

10,000 12.1
1

j 15,000 12.1

I 20,000 11.9

| 25,000 11.3

30,000- 10.7

35,000 10.2

40,000 9.6
|

Table 3.5.I-4

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: 8DRB265L and

P8DRB265L,

!

Average Planar

i Exposure MAPLHGR
i (mwd /t) (kW/ft)

200 11.6

1,000 11.6

5,000 12.1

10,000 12.1

15,000 12.1

20,000 11.9

25,000 11.3

30,000 10.7
i

35,000 10.2
,

40,000 9.6

.j HFN 3.5/4.5-22
Unit 1
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Table 3.5.I-5

MAPLHGR VERSUS AVERAGE PI?.NAR EXPOSURE
Fuel Type: P8DRH284L

GLTA- 1, GLTA- 2
Exposure MAPLilGR

(MVd/tJ_ (kW/ft)

200 11.2

1,000 11.3

5,000 11.8

10,000 12.0

15,000 12.0

20,000 11.8

25,000 11.2

30,000 10.8

35,000 10.2

40,000 9.5

Table 3.5.I-6

MAPtJfGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB284Z

Average Planar
Exposure MAPLliGR
(mwd /t) (kW/ft)

200 11.2

1,000 11.2

5,000 11.7

10,000 12.0

15,000 12.0

20,000 11.8

25,000 11.1

30,000 10.4

35,000 9.8

40,000 9.1 |

45,000 8.5
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! __ BROurNS FERRY NUCLEAR PLANT

| FHMIC 3.5.2

Kg FACTOR
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!

l

!
;

'
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,

|
4

|
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AUTOtaATIC FLOW CONTROL
,

v
L,
2
, K g

! 1.1 -

4

j RAANUAL FLOW CONTROL
: Scoop-Tube Set-Point CaEtration
I position such that
i Flowmax = 102.5%

10 7.0 %
. 1.0 -

1 112.0 %
! 117.0 %
i
i

)
'

I I f f I I t

30 40 50 80 70 80 90 10 0*'

CORE FLOW,%

*K = 1.0 for core flow k 100%
i f

i

!
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3.5 BASES

Should one RHR pump (containment cooling mode) become inoper0ble, a
complement of three full capacity containment heat removal systems is
still available. Any two of the remaining pumps / heat exchanger
combinations would provide more than adequate containment cooling for any
abnormal or postaccident situation. Because of the availability.cf
equipment in excess of normal redundancy requirements, which is
demonstrated to be operable immediately and with specified subsequent
performance, a 30-day repair period is justified.

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

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

Since the RHRS is filled with low quality water during power operation.

O it is planced that the system be filled with desineralized (condensate)
water before using the shutdown cooling function of the RHR System.
Since it is desirable to have the RHRS in service if a " pipe-break" type,

of accident should occur, it is permitted to be out of operation for only
a restricted amount of time and when the system pressure is low. At
least one-half of the containment cooling function must remain' operable
during this time period. Requiring two operable CSS pumps during
cooldown allows for flushing the RHRS even if the shutdown were caused by
inability to meet the CSS specifications (3.5.A) on a number of operable
pumps.

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

i

Should one RHN pump or associated heat exchanger located on the unit
cross connection in the adjacent unit become inoperable, an equal !

capability for long-term fluid makeup to the reactor and for cooling of
the containment remains operable. Because of the availability of an
equal makeup and cooling capability, which is demonstrated to be operable
immediately and with specified subsequent surveillance, a 30-day repair
period is justified.

O
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3.5 BASES (Cont'd)

3.5. A. Core Spray System (CSS) and 3.5.B Residual Heat Removal System 1RlillS).

Analyses presented in the FSAR* and analyses presented in conformance
with 10 CFR 50, Appendix K, demonstrated that the core spray system in
conjunction with two LPCI pumps provides adequate cooling to the core
to dissipate the energy associated with the loss-of-coolant accident
and to limit fuel clad temperature to below 2,200*F which assures that
core geometry remains intact and to limit the core average clad
metal-water reaction to less than one percent. Core spray distribution
has been shown in tests of systems similar to design to BFNP to exceed
the minimum requirements. In addition, cooling effectiveness has been
demonstrated at less than half the rated flow in nimulated fuel
assemblies with heater rods to duplicate the decay heat character 1stics
of irradiated fuel.

The RHRS (LPCI mode) is designed to provide emergency cooling to the
core by flooding in the event of a loss-of-coolant accident. This
system is completely independent of the core spray system; however, it
does function in combination with the core spray system to prevent
excessive fuel clad temperature. The LPCI mode of the RHRS and the
core spray system provide adequate cooling for break areas of
approximately 0.2 square feet up to and including the double -ended
recirculation line break without assistance from the high pressure

emergency core cooling subsystems.

The intent of the CSS and RllRS specifications is to not allow startup
from the cold condition without all associated equipment being
operable. Ilowever, during operation, certain components may be out of
service for the specified allowable repair times. The allowable repair
times have been selected using engineering judgment based on
experiences and supported by availability analysis. Assurance of the
availability of the remaining systems is increased by demonstrating
operability immediately and by requiring selected testing during the
outage period.

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

Should one RIIR pump (LPCI mode) become inoperable, only three RilR pumps
(LPCI mode) and the core spray system are available. Gince this leaves
only one RHR pump (LpCI mode) in reserve, which along with the
remaining two Ri!R pumps (LPCI mode) and core spray system is
demonstrated to be operable immediately and daily thereafter, a
seven day repair period is justified.

Should two Rl!R pumps (LPCI mode) become inoperable, there remains no
reserve (redundant) capacity within the RilRS (LPCI mode). Therefore,
the af fected unit shall be placed in cold shutdown within 24 hours.

*A detailed functional analysis is given in Section 6 of the HFNP FSAR.
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3.5 Bases (Cont'd)

The suppression chamber can be drained when the reactor vessel pressure
[~) is atmospheric, irradiated fuel is in the reactor vessel, and work is
(,_) not in progress which has the potential to drain the vessel. By

requiring the fuel pool gate to be open with the vessel head removed,
the combined water inventory in the fuel pool, the reactor cavity, and
the separator / dryer pool, between the feel pool low level alarm and the
reactor vessel flange, is about 65,800 cubic feet (492.000 gallons).
This will provide adequate low-pressure cooling in lieu of CSS and RHR
(t.PCI and containment cooling mode) as currently required in
Specifications 3.5.A.4 and 3.5.B.9. The additional requirements for
providing standby coolant supply available will ensure a redundant
supply of coolant supply. Control rod drive maintenance may continue
during this period provided no more than one drive is removed at a time
unless blind flanges are installed during the period of time CRDs are
not in place.

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

RRFRRENCES

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

2. Core Standby Cooling Systems (BPNP PSAR Section 6)

[ 3.5.C. RilR Service Water System and Emergency Routpment Cooling Water Systemo benSa

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

There are four RitR heat exchanger headers (A B, C, & D) with one Ri!R
heat exchanger from each unit on each header. There are two RHRSW
pumps on each header! one normally assigned to each header (A2, B2, C2,
or D2) and one on alternate assignment (Al, Bl. Cl, or D1). One Ri!R
heat exchanger header can adequately deliver the flow supplied by both
RitRSW pumps to any two of the three RilRSW heat exchangers on the
header. One RilRSW pump can supply the full flow requirement of one RHR-

heat exchanger. Two RHR heat exchangers can more than adequately
handle the cooling requirements of one unit in any abnormal or
pontaccident situation.

O)\~-
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3.5 BASES (Cont'd)

The RRR Service Water System was designed as a shared system for three
ut.it s . The specification, as written, is conservative when

consideration is given to particular pumps being out of service and to
possible valving arrangements. If unusual operating conditions arise
such that more pumps are out of service than allowed by this
specification, a special case request may be made to the NRC to allow
continued operation if the actual system cooling requirements can be
assured.

Should one of the two RHRSV pumps normally or alternately assigned to
the RHR heat exchanger header supplying the standby coolant supply
connection become inoperable, an equal capability f or long- term fluid
makeup to the unit reactor and for cooling of the unit containment
remains operable. Because of the availability of an equal makeup and
cooling capability which is demonstrated to be operable immediately and
with specified subsequent surveillance, a 30-day repair period is
justified. Should the capability to provide standby coolant supply be
lost, a 10-day repair time is justified based on the low probability
for ever needing the standby coolant supply.

3.5.D Equipment Area Coolers

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

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

REPRRENCES

1. Residual lleat Removal System (HFNP FSAR paragraphs 4.8.9.1 and
4.8.9.2)

2. Core Standby Cooling System (BFNP PSAR subsection 6.7)

O
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3.5 BASES (Cont'd)

3.5.H. [li,gt),h essute Coolant IQjection System (HPCIS)

( ,) The llPCIS is provided to assure that the reactor core is adequately
cooled to limit fuel clad temperature in the event of a small break in

the nuclear system and loss of coolant which does not result in rapid
depressurization of the reactor vessel. The HPCIS permits the reactor
to be shut down while maintaining sufficient reactor vessel water level
inventory until the vessel is depressurized. The HPCIS continues to
operate until reactor vessel pressure is below tt2 pressure at which
LPCI operation or core spr,ay system operation maintains core cooling.

The capacity of the system is selected to provide this required core
cooling. The HPCI pump is designed to pump 5,000 gpm at reactor
pressures between 1,120 and 150 psig. Two sources of water are
available. Initially, water from the condensate storage tank is used
instead of injecting water from the suppression pool into the reactor.

When the HPCI System begins operation, the reactor depressurizes more
rapidly than would occur if HPCI was not initiated due to the
condensation of steam by the cold fluid pumped into the reactor vessel
by the HPCI system. As the reactor vessel pressure continues to
decrease, the itPCI flow momentarily reaches equilibrium with the flow
through the break. Continued depressurization caused the break flow to
decrcise below the HPCI flow and the liquid inventory begins to rise.
This type of response is typical of the small breaks. The core never
uncovers and is continuously cooled throughout the transient so that no
core damage of any kind occurs for breaks that lie within the capacity
range of the HPCI.

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

The !!PCIS serves as a backup to the RCICS as a source of feedwater
makeup during primary system isolation conditions. The ADS serves as a
backup to the llPCIS for reactor depressurization for postulated
transients and accident. Both these systems are checked for
operability if the HPCI is determined to be inoperable. Considering
the redundant systems, an allowable repair time of seven days was
selected.

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

v
hPN 3.5/4.5-30
Unit I

_ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ __-_ - __ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _



3.5 BASES (Cont'd)

3.5.F Reactor Core Isolation Coolinq System (RCICS1

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

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

| flow at design power (105 percent of rated).

Consideration of the availability of the RCICU reveals that the average

l risk associated with failure of the RCICU to cool the core when
required is not increased if the RCICU is inoperable for no longer than
seven days, provided that the llPCIS is operable during this portod.

REFERRNCII

1 O
1. Reactor Core Isolation Cooling System (BFNP FSAR Guhsection 4.~i)

3.5.0 Automatic Depressurization System (ADU1

This specification ensures the operability of the ADS under all

| conditions for which the depressurization of the nucicar system is an

| essential response to station abnormalities.

The nuclear system pressure relief system providt.n automatic nuclear
system depressurization for small breaks in the nuclear nyistem rio that
the low-pressure coolant injection (LPCI) and the core spray subsyntems
can operate to protect the fuel barrier. Note that this specification

j applies only to the automatic footure of the pressure relief system.

Specification 3.6.D specifies the requirements for the pressure relici
function of the valves. It is possible for any number of the valves
assigned to the ADS to be incapable of performing their ADG functions
because of instrumentation failures yet be fully capable af performing
their pressure relief function.

O
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3.5 BASES (Cont'd)

Because the automatic depressurization system does not provide makeup to
/9 the reactor primary vessel, no credit is taken for the steam cooling of

V the core caused by the system actuation to provide further conservatism
to the CSCS.

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

11 . Maintenance of Pilled Discharge Pipe

If the discharge piping of the core spray,1 SCI, HPCIS, and RCICS are not
filled, a water hammer can develop in this piping when the pump and/or
pumps are started. To minimize damage to the discharge piping and to

; ensure added margin in the operation of these systems, this Technical
specification requires the discharge lines to be filled whenever the
system is in an operable condition. If a discharge pipe is not filled,
the pumps that supply that line must be assumed to be inoperable for
Technical Specification purposes.

'

The core spray and NHR system discharge piping highpoint vent is visually,

checked for water flow once a month prior to testing to ensure that the
Itnes are filled. The visual checking will avoid starting the core spray

! f- or HHH system with a discharge line not filled. In addition to the

( visual observation and to ensure a filled discharge line other than prior
' to testing, a pressure nuppression chamber head tank is located

approximately 20 feet above the discharge line highpoint to supply makeup
water fus these systems. The condensate head tank located approximately
100 feet above the discharge high point serves as a backup charging
system when the presnure suppression chamber head tank is not in
service. System discharge pressure indicators are used to determine the
water level above the discharge line highpoint. The indicators will
reflect approximately 30 psig for a water level at the highpoint and 45
pntg for a water level in the pressure suppression chamber head tank and
are monitored daily to ensure that the discharge lines are filled.

When in their normal standby condition, the auction for the HPCI and HCIC
pumpu are a!!gned to the condensato ctorage tank, which is physically at
a higher elevation than the HPCIS and HCICS piping. This assures that
the HpC1 and HCIC dincharge piping remains filled. Further assurance is
provided by observing water flow from these systems' highpoints monthly.

I. tigi_mymJv_eltifE4!14LidDMLJJML0cntIAtj9DM11 iMPJMJfil
i

Thin specification annures that the peak cladding temperature following
the postulated donign banin lons-of-coolant accident will not exceed the
limit spectiled in the 10 CVH $0, Appendix K.
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3.5 HASES (Cont'd)

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

3.5.J. 1,inear Heat Generatton Rate (UIGRJ

This specification assures that the linear heat generation rate in any

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

The ulGR sha!! be checked daily during reactor operation at
t 25 percent power to determine if fuel burnup or control rod movement
has caused changes in power distribution. For I.IIGH to be a limit ing
value below 25 percent rated thermal power, the MTPF would have to be
greater than 10 which is precluded by a considerable margin when
employing any permissible control rod pattern.

3.5.K. tjinimum Critical Power Ratio (MCPR)

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

| requirement for calculating McPR when a limiting control rod pattern is
'

approached ensures that MCPR will be known following a change in power
or power shape (regardless of magnitude) that could place operation at
a thermal limit.

| 3.5.1,. SpFM SotpoinLq

The fuel cladding integrity safety limits of Section 2.1 were baned on
a total peaking factor within design limits (FRp/CMFl.pD 1 1.0). The
APRM instruments muut be adjunted to ensure that the cose thermal
limits are not exceeded in a degraded situation when entry conditions
are !cus conservative than design annumptions.

| G
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3.5 BASES (Cont'd)

i 3.5.M. Reporting Requirements

The Lcos associated with monitoring the fuel rod operating conditions
j are required to be met at all times, i.e., there is ro allowable time
- in which the plant can knowingly exceed the limiting values for
! MhPLNGR, LNGR, and MCPR. It is a requirement, as stated in
'

Specifications 3.5.I. J, and K, that if at any time during steady state
power operation it is determined that the limiting values for MAPLHGR,
LHOR, or MCPR are exceeded, action is then initiated to restore

! og ration to within the prescribed limits. This action is initiated as

! soon as normal surveillance indicates that an operating limit has been
reached. Each event involving steady state operation beyond a

; specified limit shall be reported within 30 days. It must be
recognized that there is always an action which would return any of the
parameters (MAPLHGR, LHGR, or MCPR) to within prescribed limits, namely

, power reduction. Under most circumstances, this will not be the only
j alternative.

; 3.5.N. References
I 1. " Fuel Densification Effects on General Electric Boiling Water
{ Reactor Fuel," Supplements 6, 7, and 8. NEIM-10735 August 1973.
)

] 2. Supplement 1 to Technical Report on Densification of General
j Electric Reactor Fuels. December 14, 1974 (USA Regulatory Staff).
I
I 3. Communication: V. A. Moore to I. S. Mitchell, " Modified GE Model
} for Fuel Densification " Docket 50-321, March 27, 1974.
I
1

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

5. Letter from R. H. Buchholz (05) to P. S. Check (NRC), " Response to
j NRC Request For Information on ODYN Computer Model," September 5
; 1980.
1
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4.5 Core and Containment Coolinq Systems Surveillance Frequencies

The testing interval for the core and containment cooling systems is
based on industry practice, quantitative reliability analysis, judgment
and practicality. The core cooling systems have not been designed to be
fully testable during operation. For example, in the case of the HpC1,
automatic initiation during power operation would result in pumping cold
water into the reactor vessel which is not desirable. Complete ADS
testing during power operation causes an undesirable loss-of-coolant
inventory. To increase the availability of the core and containment
cooling system, the components which make up the system, i.e.,

instrumentation, pumps, valves, etc., are tested frequently. The pumps
and motor operated injection valves are also tested each month to assure
their operability. A simulated automatic actuation test once each cycle
combined with monthly tests of the pumps and injection valves is deemed
to be adequate testing of these systems.

When components and subsystems are out-of-service, overall core and
containment cooling reliability is maintained by demonstrating the
operability of the remaining equipment. The degree of operability to be
demonstrated depends on the nature of the reason for the out-of-service
equipment. For routine out-of-service periods caused by preventive
maintenance, etc., the pump and valve operability checks will be
performed to demonstrate operability of the remaining components.
Ilowever, if a failure, design deficiency, cause the outage, then the
demonstration of operability should be thorough enough to assure that a
generic problem does not exist. For example, if an out-of-service period
was caused by failure of a pump to deliver rated capacity due to a denign
deficiency, the other pumps of this type might be subjected to a flow
rate test in addition to the operability checks.

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

Redundant operable components are subjected to increased testing during
equipment out-of-service times. This adds further conservatism and
increases assurance that adequate cooling is available should the need
arise.

Maximum Averaqe planar LilGR.JIfGR, and MCpR

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

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

, LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS_

v
3.6 PRIMARY SYSTEM BOUNDARY 4.6 PRIMARY SYSTEM BOUNDARY

Applicability Applicability

Applies to the operating status Applies to the periodic
of the reactor coolant system, examination and testing

requirements for the reactor
coolant system.

Obiective obiective
,

To assure the integrity and safe To determine the condition of
operation of the reactor coolant the reactor coolant system and
system. the operation of the safety

devices related to it.

Specification Specification

A. Thermal and Pressurization A. Thermal and Pressurization
, Limitations Limitations

1. The average rate of 1. During heatups and
reactor coolant temperature cooldowns, the

,

change during normal heatup following parameters
I or cooldown shall not exceed shall be recorded and

s

100* F/hr when averaged over reactor coolant'

a one-hour period, temperature determined

at 15-minute intervals
until 3 successive
readings at each
given location are

within 5* F.
i

a. Steam Dome Pressure
(Convert to upper
vessel region
temperature)

b. Reactor bottom drain
temperature

c. Recirculation loops
A and B

d. Reactor vessel bottom
head temperature

e. Reactor vessel shell
adjacent to shell
flange

O
BFN 3.6/4.6-1
Unit I



_ _ _ _ _ _ _ _ _ _ _ - _

3.6/4.6 PRIMARY SYSTEM BOUNDARY

_ LIMITING CONDITIONS FOR OPERATION SURVEILt.ANCE HEQUlHEMENTS

3.6.A. Thermal and Pressurization 4.6.A. Thermal and Pressurizat ton
Limitations Limitations

2. During all operations with 2. Henct or vessel met al
a critical core, other than temperatur e at the
for low-level physics tests, outside surface of the
except when the vessel is bottom head in the
vented, the reactor vessel vicinity of the control
shell and fluid temperatures rod drive housing and
shall be at or above the reactor vessel shell
temperature of curve #3'of adjacent to shell
Figure 3.6-1. flange shall be recorded

at least every 15
minutes during inservice

| hydrostatic or leak
testing when the vessel

pressure is > 312 psig.

3. During heatup by 3. Test specimens
nonnuclear means, except representing the reactor
when the vessel is vented vessel, base weld, and

| or as indicated in 3.6.A.4, weld heat affected zone
during cooldown following metal shall be installed
nuclear shutdown, or in the reactor vessel
during low-level physics adjacent to the vessel
tests, the reactor vessel wall at the core midplane
temperature shall be at or level. The number and
above the temperatures of type of specimens will I
curve #2 of Figure 3.6-1 until be in accordance with (n< jremoving tension on the head report NEDO- 10ll5. The l

stud bolts as specified in specimens shall meet the |3.6.A.5. intent of ASTM E 185-70. '

Samples shall be withdrawn
at one-fourth and
three-fourths service
life.

|

1
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3.6/4.6 PRIMiutY SYSTEM SOUNDARY
'

, _ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RBQUIREfENTS

3.6.A. Thermal and Pressurization 4.6.A. Thermal and Pressurization
i Limitations Limitations

4. The reactor vessel shell 4. Neutron flux wires shall
temperatures during inservice be installed in the reactor
hydrostatic or leak testing vessel adjacent to the
shall be at or above the reactor vessel wall at
temperatures shown on curve the core mid-plane level.
81 of Figure 3.6-1. The The wires shall be removed
applicability of this and tested during the
curve to these tests is first refueling outage
extended to nonnuclear to experimentally verify
heatup and ambient loss the . calculated values of
cooldown associated with neutron fluence at
these tests only if the one-fourth of the beltline

,

heatup and cooldown rates shell thickness that
do not exceed 15'F per are used to determine
hour. the NDTT shift from

Figure 3.6-2.

5. The reactor vessel head 5. When the reactor vessel head
bolting studs may be partially bolting studs are tensioned
tensioned (four sequences of and the reactor is in a cold.
the seating pass) provided condition, the reactor vessel
the studs and flange materials shell temperature immediately

O~ are above ~10*F. Before below the head flange shall be
loading the flanges any more, permanently recorded.
the vessel flange and head

| flange must be greater than
100*F, and must remain above

i 100*F while under full tension.

<

|

J

O
BPN 3.6/4.6-3
Unit 1
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.A Thermal and Pressurization 4.6.A Thermal and Pressurization
Limitations (Cont'd) Limitations (Cont'd)

6. The pump in an idle 6. Prior to and during
recirculation loop shall not startup of an idle
be started unless the recirculation loop, the
temperatures of the coolant temperature of the reactor
within the idle and operating coolant in the operating
recirculation loops are and idle loops shall be
within 50*P of each other. permanently logged.

7. The reactor recirculation 7. Prior to starting a
pumps shall not be started recirculation pump,
unless the coolant the reactor coolant
temperatures between the temperatures in the

dome and the bottom head dome and in the bottom
drain are within 145'F. head drain shall be

compared and permanently
logged.

O

O
BFN 3.6/4.6-4
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}.6/4.6 PRIMARY SYSTEM BOUNDARY

D) _ LIMITING CONDITIONS FOR OPERATION - SURVEILLANCE REQUIREMENTS\
V

3.6.B. Coolant Chymistry 4.6.B. Coolant Chemistry

1. Prior to startup and 1. Reactor coolant shall be
; at steaming rates continuously monitored
! less than. 100,000 for conductivity.

Ib/hr the following
; limits shall apply. a. Whenever the

-

continuous conductivity
a. Conductivity, monitor is inoperable.

1 paho/cm at 25'c 2.0 and the condensate
' demineralizers are

) b. Chloride, ppa- 0.1 bypassed, a sample of
; reactor coolant shall

be analyzed for
conductivity every
4 hours. If the

.

condensate
demineralizers are in
service, a sample of

; reactor coolant shall
be analyzed for
conductivity every
8 hours.

b. Once a week the

O continuous monitor
i

shall be checked with
an in-line flow cell.
This in-line
conductivity
calibration shall be
performed every 24
hours whenever the
reactor coolant

| conductivity is >1.0
paho/cm at 25'C.

2. At steaming rates 2. During startup prior to
greater than 100,000 pressurizing the reactor
lb/hr, the following above atmospheric>

limits shall apply. pressure, measurements

of reactor water quality
a. Conductivity, shalI be performed _to show

paho/cm at 25'c 1.0 conformance with 3.6.B.1
of limiting conditions.

b. Chloride, ppe 0.2
-

i

U
HFN 3.6/4.6-5

: Unit 1
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant chemistry 4.6.B. C_o_lant Chemi_st ryo

3. At steaming rates 3. Whenever the reactor
greater than 100,000 is operating (including
lb/hr, the reactor hot standby conditions)
water quality may measurements of reactor
exceed Specification water quality shall be
3.6.B.2 only for the performed according to
time limits specified the following schedule:
below. Exceeding these
time limits of the following a. Chloride ion content
maximum quality limits shall shall be measured
be cause for placing at least once
the reactor in the every 96 hours.
cold shutdown
condition. b. Chloride ion

content shall be
a. Conductivity measured at least

time above every 8 hours
1 pmho/cm at 25'c - whenever reactor

2 weeks / year. conductivity is
Maximum Limit >l.0 pmho/cm

10 pmho/cm at 25*c at 25'C.

c. A sample of primar y
b. Chloride coolant shall be

concentration time measured for pH at
above 0.2 ppm - least once every 8
2 weeks / year. hours whenever the

Maximum Limit - reactor coolant
0.5 ppm. conductivity is >l.0

pmho/cm at 25'C.

c. The reactor shall be
shutdown if pH <5.6 or
>8.6 for a 24-hour
period.

O
BFN 3.6/4.6-6
Unit 1
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
_

3.6.B. Coolant Chemistry 4.6.B. Coolant Chemistry

4. When the reactor is 4. Wiienever the reactor is not
not pressurized, pressurized, a sample of
except during startup, the reactor coolant shall
the reactor water shall be_ analyzed at least every
be maintained within the 96 hours for chloride ion
following limits, content and pH.

a. Conductivity -
10 paho/cm at 25'c '

b. Chloride - 0.5 ppe
,

c. pH shall be between
5.3 and 8.6.

5. When the time limits or 5. During equilibrium power
maximum conductivity or operation an isotopic
chloride concentration analysis, including

i limits are exceeded, an quantitative measurements
orderly shutdown shall be for at least I-131, I-132,
initiated immediately. The I-133, and I-134 shall, .

reactor shall be brought to be performed monthly on a
~s the cold st.atdown condition coolant liquid sample,

as rapidly as cooldown rate
permits.

6. Whenever the reactor is 6. Additional coolant
critical, the limits on activity samples shall be taken
concentrations in the reactor whenever the reactor-
coolant shall not exceed the activity exceeds one
equilibrium value of 3.2 pc/gm percent of the
of dose equivalent * I-131. equilibrium concentration

j specified in 3.6.B.6 and
one of the following
conditions are met-

1

* That concentration of I-131
which alone would produce the
same thyroid dose as the quantity
of total lodines actually present.

1

/''\

/

BFN 3.6/4.6-7
Unit I
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE HEQUIREMENTS

3.6.B. Coolant chemistry 4.6.B. Coolant chemis_t_ry

3.6.B.6 (Cont'd) 4.6.B.6 (Cont'd)

This limit may be exceeded a. During startup
following power transients for
a maximum of 48 hours. During b. Following a significant
this activity transient the power change **
iodine concentrations shall not
exceed 26 pC1/gm whenever the c. Following an increase
reactor is critical. The' in the equilibrium
reactor shall not be operated off gas level exceeding
more than 5% of its yearly 10,000 pct /sec (at the

power operation under this steam jet air ejector)
exception for the equilibrium within a 48-hour period.
activity limits. If the iodine
concentration in the coolant d. Whenever the equilibrium
exceeds 26 pC1/gm, the reactor lodine limit specified
shall be shut down, and the in 3.6.U.6 is exceeded.
steam line isolation valves
shall be closed immediately. The addit ional coolant liquid

samples shall be taken at 4 liour-
intervals for 48 hours, or until
a stable lodine concentrat tori

below the limiting value (3.2
pC1/gm) is established.
However, at least 3 consecutive

samples shall be taken in all
cases. An isotopic analysis
shall be performed for each
sample, and quantitative
measurements made to determine
the dose equivalent I-131
concentration. If the total
iodine activity of the sample is
below 0.32 pC1/gm. an isotopic
analysis to determine equivalent
I-131 is not required.

For the purpose of this secti$n**
i

on sampling frequency, a |

significant power exchange is |
defined as a change exceeding |

15% of rated power in less than |
1 hour. I

O
BFN 3.6/4.6-8
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

[ _ I.IMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTSi

3.6.C. Coolant Leakage 4.6.C. Coolant Leakage

; 1. a. Any time irradiated 1. Reactor coolant

fuel is in the . system leakage shall
reactor vessel and be checked by the
reactor coolant sump and air sampling
temperature is above system and recorded
212*F, reactor coolant at least once per
leakage into the 8 hours.
primary containment
from unidentified sources
shall not exceed 5
gpm. In addition,

the total reactor
coolant system
leakage into the
primary containment,

shall not exceed 25 gpm.

b. Anytime the tactor is in
i RUN mode, reactor coolant

leakage into the primary
containment from
unidentified sources

s shall not increase by
more than 2 gpm averaged
over any 24-hour period
in which the reactor
is in the RUN mode
except as defined in
3.6.C.I.c below.
Drywell leakage shall
be measured and
recorded every 8 hours.

c. During the first 24 hours

in the RUN mode following
STARTUP, an increase in

reactor coolant leakage
into the primary
containment of >2 gpm
is acceptable as
long as the requirements
of 3.6.C.I.a are met.

I

i

HFN- 3.6/4.6-9
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMKNTS

3.6.C Coolant Leakage 4.6.C Coolant Ieakaget

2. Both the sump and air sampling 2. With the air sampling
systems shall be OPERABLE during system INOPERABLE, grab
reactor power operation. From samples shall be obtained
and after the date that one of and analyzed at least once
these systems is made or found every 24 hours.
to'be INOPERABLE for any reason,
reactor power operation is
permissible only during the
succeeding 72 hours.

The air sampling system may
be removed from service for a
period of 4 hours for
calibration, function testing,
and maintenance'without
providing a temporary
monitor.

3. If the condition in 1 or 2
above cannot be met, an orderly
shutdown shall be initiated
and the reactor shall be
shutdown in the Cold condition
within 24 hours.

3.6.D. Relief Valves 4.6.D. Relief Valves

1. When more than one relief valves 1. Approximately one-half of
are known to be failed, an all relief valves shall
orderly shutdown shall be be bench-checked or
initiated and the reactor replaced with a
depressurized to less than 105 bench-checked valve
psig within 24 hours. each operating cycle.

All 13 valves will have
been checked or replaced
upon the completion of
every second cycle.

2. Once during each
operating cycle, ecch
relief valve shall be
manually opened until
thermocouples and

acoustic monitors
downstream of the valve
indicate steam is
flowing from the valve.

O
BFN 3.6/4.6-10
Unit 1
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3.6/4.6 PRIMARY SYSTEM BOUNDARY,

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

\_ /
4.6.D. Relief Valves

3. The integrity of the
relief valve bellows
shall be continuously
monitored when valves
incorporating the bellows
design are installed.

4. At least one relief valve
' shall be disassembled

and inspected each
operating cycle.

3.6.E. Jet Pumps E. Jet Pumps

1. Whenever the reactor is in the 1. Whenever there is
STARTUP or RUN modes, all jet recirculation flow with
pumps shall be operable. If the reactor in the
it is determined that a jet STARTUP or RUN modes
pump is inoperable, or if two with both recirculation
or more jet pump flow instrument pumps running, jet pump
failures occur and cannot be operability shall be<

4 corrected within 12 hours, an checked daily by
orderly shutdown shall be verifying that the

[~'N initiated and the reactor shall following conditions
be shutdown in the Cold Condition do not occur
within 24 hours. simultaneously:

a. -The two recirculation
loops have a flow
imbalance of 15% or
more when the pumps
are operated at the
same speed.

b. The indicated value
of core flow rate
varies from the
value derived from
loop flow

measurements by more
than 10%.

c. The diffuser to lower,

plenum differential
pressure reading on an
individual jet pump
varies from the mean of
all jet pump differential

i pressures by more than

| 10%.

BPN 3.6/4.6-11
Unit I
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILL.ANCE REQUIREMENTS

4.6.E. Jet Pumps

2. Whenever there is
recirculation flow with
the reactor in the
STARTUP or HUN Mode and
one recirculation pump
is operating with the
equalizer valve cloned,
the diffuser to lower
plenum differential'

pressure shall be checked
daily and the different ial
pressure of an individual
jet pump !n a loop shall
not vary from the mean
of all jet pump
differential pressures
in that loop by more
than 10%.

3.6.F Recirculation Pump Operation 4.6.F Recirculation Pump Operation

1. The reactor shall not be operated 1. Recirculation pump speeds
with one recirculation loop out shall be checked and loqqed
of service for more than 24 hours, at least once per day.
With the reactor operating, if
one recirculation loop is out of
service, the plant shall be
placed in a Hot Shutdown
condition within 24 hours unless
the loop is sooner returned to
service.

2. Following one pump operation, 2. No additional surveillance
the discharge valve of the low required.
speed pump may not be opened
unless the speed of the faster
pump is less than 50% of its
rated speed.

3. Steady-state operation with both 3. Before starting either
recirculation pumps out-of-service recirculation pump
for up to 12 hours is permitted, during steady-state
During such interval restart of operation, check and
the recirculation pumps is log the loop discharge
permitted, provided the temperature and dome
loop discharge temperature saturation temperature.
is within 75'F of the
saturation temperature of

O
BFN 3.6/4.6-12
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3.6/4,6 PRIMARY SYSTEM BOUNDARY s
*

- T LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMNTS
_

3.6.F Recirculation Pump Operation

3.6.F.3 (Cont'd)

the reactor vessel water as
,

determined by done pressure. The
total elapsed time in natural
circulation and one pump
operation must be no greater
than 24 hours. -

3.6.G Structural Integrity 4.6.G Structural Integrity
_

1. The structural integrity of ASME 1. Inservice inspection of ASME
Code Class 1, 2, and 3 equivalent code class 1, class 2, and

components shall be maintained Class 3 components shall be'

in accordance with Specification performed in accordance with
4.6.G throughout the life of the Section XI of the ASME Boiler
plant. and Pressure Vessel Code and

applicable Addenda as required.

a. With the structural integrity by 10 CFR 50, Section 50.55a(g),,

of any ASME Code Class 1 except where specific written
equivalent component, which relief has been granted by NRC'

) is part of the primary system, pursuant to 10 CPR 50, Section *

not conforming to the above 50.55a(g)(6)(1).

O requirements, restore the
structural integrity of the 2. Additional inspections shall be
affected component to within performed on certainn
its limit or maintain the circumferential pipe welds
reactor coolant system in either as listed to provide additional
a cold Shutdown condition protection against pipe whip,

0or less than 50 F above which could damage auxiliary
the minimum temperature and control systems.
required by NDT considera-4

tions, until each indication Feedwater - GFW-9, KPW-13
of a defect has been GFW-12 GFW-26,
investigated and evaluated. KFW-31, GFW-29.

KFW-39, GFW-15,
b. With the structural integrity KFW-38, and GPW-32

of any ASM8 Code Class 2 or 3
; equivalent component not Main steam - GMS-6, KMS-24,
I conforming to the above GMS-32, KMS-104

requirements, restore the GMS-15, and GMS-24
.

structural integrity of the
,

affected component to within RHR - DSRHR-4, DSRHR ~1,

its limit or isolate the DSRHR-8A
affected component from all
OPENABLE systems. Core Spray - DSCS-12. DSCS-ll,

DSCS-5, and DSCS-4

O .
,

BPN 3.6/4.6-13
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6,0. Structural Integrity

4.6,0.2 (Cont'd)

Reactor
Cleanup - DSRWC-4, DSRWC-3

DSRWC-6, DSRWC-5

HPCI - THPCI - 152
THPCI - 153B
THPCI - 153'

THPCI - 154

3. For Unit I an augmented inservice
surveillance program shall be
performed to monitor potential
corrosive effects of chloride
residue released during the

' March 22, 1975 fire. The augmented
inservice surveillance program is
specified as follows:

a. Browns Ferry Mechanical
Maintenance Instruction 53,

dated September 22, 1975,
paragraph 4 defines the liquid
penetrant examinations required
during the first, second, third
and fourth refueling outages
following the fire restoration.

b. Browns Ferry Mechanical
Mainteraance Instruction 46, )
dated July 18, 1975.
Appendix B, defines the liquid
penetrant examinations required
during the sixth refueling
outage following the fire
restoration.

|

|

|

O
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3.6/4.6 PRIMRRY SYSTEM BOUNDARYs

N LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
J.

3.6.H.' Seismic Restraints. Supports, 4.6.H. Seismic Restraints. Supports,
and Snubbers and Snubbers

i-
During all modes of. operation The'aurveillance requirements
all seismic.restreints,. . 'of paragraph 4 6 G are the -. .

snubbers, and supports shall, only requirements that applyt

be OPERABLE except as noted to any seismic restraint or,

1 in 3.6.H.l. All safety- support other than snubbers.
; related snubbers are listed

in Surveillance Instruction ' Bach safety-related snubber
|i BP SI 4.6.H. shall be demonstrated OPERABLE

by performance of the following
1. With one or more seismic augmented inservice inspectio,n

t restraint, support, or program and the requirements
snubber INOPERABLE on a of Specification 3.6.H/4.6.H.

..}- system that is required ' These snubbers are listed in
j to be OPERABLE in the Surveillance Instruction

current plant condition, BF SI 4.6.H-1 and
within *12 hours replace or BF SI 4.6.H-2.
restore the INOPERABLE
seismic restraint (s),'. 1. Inspection Groups
support (s), or snubber (s)

j to OPERABLE status and . The snubbers may be.
! perform an engineering categorized into two major

evaluation on the attached groups based on whether thes

component or declare the snubbers are accessible or',

I attached system INOPERABLE inaccessible during reactor
I and follow the appropriate operation. These major
: Limiting condition statement groups may be further

for that system. subdivided into groups *
,

!
based on design,
environment, or other
features which may be
expected to affect the
operability of the snubbers

| within the group. Each
j group may be inspected
; independently in accordance !

.; with 4.6.H.2 through,

i 4.6.H.9.

i 2. Visual Inspection.
I

! Schedule, and Lot Size
!

The first inservice visual.
; inspection of snubbers not

previously included in
,

these technical
specifications and whose

4 visual inspection has

!
; BFN 3.6/4.6-15 .Unit 1
,

4

- w, e-m-. - ~ + , , - - - - ~ r- w,- <n , ,e. v -- w,--ne . , + - ~ ,--.s . -cw-.--,-- .m-,e,,--,o-mn- -m,a- ,, ,,--v<-.e,vanoam-w,--



3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.!!. Seismic Restraints, Supports,.
and Snubbers

4.6.H.2. (Cont'd)
b

not been performed and
documented previously, shall
be performed within six
months for accessible
snubbers and before resuming
power after the first

'

refueling outage for
inaccessible snubbers
subsequent to being included ,
in these specifications.
The results of these
inspections shall be used in
the schedule table below to
determine the subsequent
visual inspection period.
Snubbers previously included
in these technical
specifications shall
continue on their previously
earned incpection schedule
without affect from adding
snubbers not within their
group.

'

No. Inoperable * Subsequent
Snt:cbers per Visual
Inspection Inspection
Period Period

0 18 months i 25%
1 12 months i 25%
2 6 months i 25%
3,4 124 days 1 25%
5,6,7 62 days i 25%
8 or more 31 days i 25%

*The inspection interval shall
not be lengthened more than
one step at a time.

O
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3.6/4.6.. PitifMSY.SY3791 BOUNDNtY

LIMITING CONDITIONS P'd OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints.
Supports, and Snubbers

,

i
4

3. Visual Inspection
i Performance and Evaluation

! . Visual inspections shall
'

verify (1) that there are
no visible indications of,

damage or impaired
} OPERABILITY, (2) bolts

| attaching the snubber to
the foundation or

~

supporting structure are
j secure, and (3). snubbers

i attached to sections of
safety-related systems
that have experienced
unexpected potentially,

damaging transients.since

| the last inspection
: period shall be evaluated
i for the possibility of

concealed damage and
functionally tested, ifO applicable, to confirm

'

OPERABILITY.
T

Snubbers which appear
,

INOPERABLE as a result ofI

visual inspections may be

i|
determined OPERABLE for
the purpose of- '

1 establishing the next
j visual inspection

inte val, providing that
(1) the cause of the

i
rejection is clearly

'

established and remedied,

for that particular
snubber and for other
snubbers that mey be4

i,
generically susceptible;

and (2) the affected
snubber is functionally

j tested, if applicable, in l

the as-found condition
and determined OPERABLE '

*

per Specification 4.6.H.5.
i

.s

.

BPN 3.6/4.6-17 .

Unit 1
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H Seismic Restraints Supports,
and Snubbers

4.6.H.3 (Cont'd)

Also, snubbers which have been
made INOPERABLE as the result
of unexpected transients,
isolated damage, or other such
random events, when the
provisions of 4.6.H.7 and
4.6.H.8 have been met and any
other appropriate corrective
action implemented, shall not
be counted in determining the
next visual inspection
interval.

4. Functional Test Schedule,
Lot Size, and Composition

During each refueling outage,
a representative sample of 10%
of the total of each group of
safety-related snubbers in use
in the plant shall be
functionally tested either in
place or in a bench test.

The representative sample
selected for functional
testing shall include the
various configurations,
operating environments, and
the range of size and capacity
of snubbers within the
groups. The representative
sample should be weighed to
include more snubbers from
severe service areas such as
near heavy equipment.

The stroke setting and the
security of fasteners for
attachment of the snubbers to
the component and to the
snubber anchorage shall be
verified on snubbers selected
for functional tests.

O
BPN 3.6/4.6-18
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

(9 ^ LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS
\,,)

4.6.H. Seismic Restraints, Supports,

and Snubbers

5. Punctional Test Acceptance
criteria

The snubber functional
test shall verify that:

a. Activation (restraining
action) is achieved'

in both tension and
compression within the,

specified range, except
that inertia dependent,
acceleration limiting
mechanical snubbers may
be tested to verify
only that activation
takes place in both
directions of travel.

b. Snubber bleed, or
.

release where required,

O is present in both
compression and tension
within the specified
range.

c. For mechanical snubbers,
the force required to
initiate or maintain
motion of the snubber is
not great enough to
overstress the attached
piping or component
during thermal movement,
or to indicate impending
failure of the snubber.

d. For snubbers specifically
required not to displace
under continuous load,
the ability of the snubber
to withstand load without
displacement shall be
verified.

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints, Supportst
and Snubbers

4.6.H.5 (Cont'd)

e. Testing methods may be used to
measure parameters indirectly or
parameters other than those
specified if those results can be
correlated to the specified
parameters through established'

methods.

6. Functional Test Failure
Analysis and Additional

Test Lots

An engineering evaluation
shall be made of each
failure to meet the
functional test acceptance
criteria to determine the
cause of the failure.
The result of this analysis
shall be used, if applicable,
in selecting snubters to be
tested in the subsequent lot
in an effort to determine
the OPERABILITY of other
snubbers which may be subject
to the same failure mode.
Selection of snubbers for
future testing may also be
based on the failure analysis.
For each snubber that does
not meet the functional
test acceptance criteria,
an additional lot equal
to 10 percent of the remainder
of that group of snubbers
shall be functionally
tested. Testing shall
continue until no additional
inoperable snubbers are
found within subsequent lots
or all snubbers of the
original inspection group
have been tested or all
suspect snubbers identified
by the failure analysis
have been tested, as
applicable.

BFN 3.6/4.6-20
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
J

4.6.H. Seismic Restraints.
Supports, and Snubbers

4.6.H.6 (Cont'd)

If any snubber selected
for functional testing
either fails to lockup
or fails to move, i.e.,

frozen in place, the cause

will be evaluated and if
'

caused by manufacturer or
design deficiency, all
snubbers of the same
design subject to the
same defect shall be

i functionally tested.
This testing requirement
shall be independent of
the requirements stated

above for snubbers not
meeting the functional
test acceptance criteria. .

The discovery of loose
[s or missing attachment

fasteners will be evaluated
to determine whether the
cause may be localized or

*

generic. The result of
the evaluation will be
used to select other
suspect s.nubbers for

'

verifying the attachment
fasteners, as applicable. |

7. Functional Test Failure -
Attached Component Analysis

Por the snubber (s) found |
INOPERABLE, an engineering '

evaluation shall be performed
on the components which are
restrained by the snubber (s).
The purpose of this
engineering evaluation shall be
to determine if the components
restrained by the

O.

BPN 3.6/4.6-21
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints,
Supports. and Snubbers

4.6.H.7. (Cont'd)

snubber (s) were adversely
affected by the inoperability I

'of the snubber (s), and in order

to ensure that the restrained
component ter.tains capable of
meeting the designed service.'

8. Functional Testing Of
Repaired and Spare Snubbers

Snubbers which fail the visual
inspection or the
functional test acceptance
criteria shall be repaired
or replaced. Replacement
snubbers and snubbers which
have repairs which might
affect the functional test
results shall meet the
functional test criteria
before installation in the
unit. These snubbers shall
have met the acceptance
criteria subsequent to their
most recent service, and the

functional test must have
been performed within 12
months before being installed
in the unit.

9. Exemption from visual
Inspection or Punctional
Tests

Permanent or other exemptions
from visual inspections
and/or functional testing
for individual snubbers may
be granted by the commission
if a justifiable basis for
exemption is presented and
if applicable snubber life
destructive testing
was performed to qualify
snubber operability for
the applicable design
conditions at either the

BFN 3.6/4.6-22
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3.6/4.6 PRIMlUtY SYSTEM BOUNDARY

'

_

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints.
Supports, and Snubbers

4.6.H.9 (Cont'd)

completion of their
fabrication or at a subsequent
date. Snubbers so exempted+

shall continue to be listed
in the plant instructions with
footnotes indicating the'

; extent of the exemptions.

10. Snubber Service Life Program

The service life of snubbers
may be extended based on an
evaluation of the records of
functional tests,

maintenance history, and
environmental conditions to
which the snubbers have
been exposed.- .

.
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3.6/4.6 BASBS

3.6.A/4.6.A Thermal and Pressurization Liettations
\ The vessel has been analyzed for stresses caused by thermal and pressure

,

transients. Heating and cooling transients throughout plant life at
uniform rates of 100*F per hour were considered in the temperature range
of 100 to 546*F and were shown to be within the requirements for stress
intensity and fatigue limits of Section'III of the ASME Boiler and
Pressure Vessel Code (65 Bdition including Summer 1966 addenda).

,

operating limits on the reactor vessel pressure and temperature during
normal heatup and cooldown, and during inservice hydrostatic testing,
were established using Appendix G of the Summer 1972 Addenda to
Section III of the ASME Boiler and Pressure Vessel Code, 1971 Edition, as
a guide. These operating limits assure that a large postulated surface
flaw, having a depth of one-quarter of the material thickness, can be
safely accommodated in regions of the vessel shell remote from
discontinuities. For the purpose of setting these operating limits the
reference temperature RTNDT, of the vessel material was estimated from
impact test data taken in accordance with requirements of the Code to
which this vessel was designed and manufactured (65 Edition to
Summer 1%6 addenda).

The fracture toughness of all ferritic steels gradually and uniformly
decreases with exposure to fast neutrons above a threshold value, and it
is prudent and conservative to account for this in the operation of the
RPV. Two types of information are needed in this analysis: 1) A
relationship between the change in fracture toughness of the RPV steel

O and the neutron fluence (integrated neutron flux), and 2) a measure of
the neutron fluence at the point of interest in the RPV wall.

A relationship between neutron fluence and change in Charpy V, 30-foot
pound transition temperature has been developed for SA3028/SA533 steel

!based on at least 35 experimental data points as shown in Figure 3.6-2.
In turn, this change in transition temperature can be related to a change
in the temperature ordinate shown in Figure G 2110-1 in Appendix a of
Section III of the Boiler Code.

The neutron fluence at any point in the pressure vessel well can be
computed from core physics data. The neutron fluence can also be
measured experimentally on the ID of the vessel wall. At present valid

_

experimental measurements can be made only over time periods of less than '

five years because of the limitations of the dosimeter materials. This
causes no problem because of the exact relationship between thermal power
produced and the number of neutrons produced from a given core geometry.
A single experimental measurement in a time period of one year can be
used to predict the fluence for the life of the plant in terms of thermal
power output if no great changes in core geometry are made.

!
i

t

i

!
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3.6.A/4.6.A (Cont'd)

The vessel pressurization temperatures at any time period can be
determined from the thermal power output of the plant and its relation to
the neutron fluence and from Figure 3.6-2. For heatup or cooldown and
core operation, see curves Nos. 2 and 3 on Figure 3.6-1. During the
first fuel cycle, only calculated neutron fluence values can be used. At
the first refueling, neutron dosimeter wires which are installed adjacent
to the vessel wall can be removed to verify the calculated neutron
fluence. As more experience is gained in calculating the fluence the
need to verify it experimentally will disappear. Because of the many
experimental points used to derive Figure 3.6-2, there is no need to
reverify if for technical reasons, but in case verification is required
for other reasons, three sets of mechanical test specimens representing
the base metal, weld metal and weld heat affected zone metal have been
placed in the vessel. These can be removed and tested as required.

As described in paragraph 4.2.5 of the Safety Analysis Report, detailed
stress analyses have been made on the reactor vessel for both
steady-state and transient conditions with respect to material fatigue.
The results of these analyses are compared to allowable stress limits.
Requiring the coolant temperature in an idle recirculation loop to be
within 50*F of the operating loop temperature before a recirculation pump
is started assures that the changes in coolant temperature at the reactor
vessel nozzics and bottom head region are acceptable.

The coolant in the bottom of the vessel * 3 at a lower temperature than
that in the upper regions of the vessel when there is no recirculation
flow. This colder water is forced up when recirculation pumps are
started. This will not result in stresses which exceed AGMB Boiler and
Pressure Vessel Code, Section III limits when the temperature
differential is not greater than 145'F.

The requirements for full tension boltup of the reactor vessel closure
are based on the NDT temperature plus 60*F. This is derived from the
requirements of the ASME code to which the vessel was built. The NDT
temperature of the closure flanges, adjacent head, and shell material is
a maximum of 40*F and a maximum of 10'F for the stud material.
Therefore, the minimum temperature for full tension boltup is 40*F plus
60'F for a total of 100*F. The partial boltup is restricted to the full
loading of eight studs at 70'P, which is stud NDT temperature (10*F) plus
60'F. The neutron radiation fluence at the closure flanges is well below
1017 nvt 1 1 Mev; therefore, radiation effects will be minor and will
not influence this temperature.

3.6.B/4.6.B Coolant Chemistry

Materials in the primary system are primarily 304 stainless steel and the
Zircaloy cladding. The reactor water chemistry limits are established to
prevent damage to these materials. Limits are placed on conductivity and
chloride concentrations. Conductivity is limited because it is
continuously measured and gives an indication of abnormal conditions and
the presence of unusual materials in the coolant. Chloride limits are

specified to prevent stress corrosion cracking of stainless steel.

O
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3.6.8/4.6.8'- Coolant chemistry (Cont'd)
.

Eircaloy does not. exhibit similar stress corrosion failures. However. '

there are some operating conditions under which the dissolved oxygenj
content of the reactor coolant water could be higher than .2 .3 ppe, such
as. reactor startup and hot standby. During these periods.'the most
restrictive limits for conductivity and chlorides have been established.
When steaming rates exceed 100.000 lb/hr. boiling deaerates the reactor
water. This reduces dissolved oxygen concentration and assures minimal
chloride-oxygen content, which together tend to induce stress corrosion
cracking.

When conductivity is in its normal range, pH and chloride and other
impurities affecting conductivity must also be within their normal
range. .When conductivity becomes abnoranal, then chloride measurements
are made to determine whether or not they are also out of their normal
operating values. This would not necessarily be the case. Conductivity
could be high due to the presence of a neutral salt which would not have
an effect on pH or chloride. In such a case, high conductivity alone is
not a cause for shutdown. In some types of water-cooled reactors,
conductivities are in fact high due to purposeful addition of additives.
In the case of BWRs. however. where no additives are used and where near
neutral pH is maintained, conductivity provides a very good measure of-
the quality of the reactor water. Significant changes therein provide
the operator with a warning mechanism so he can investigate and remedy
the condition causing the change before limiting conditions, with respect
to variables affecting the boundaries of the reactor coolant. are
exceeded. Methods available to the operator for correcting the
off-standard condition include operation of the reactor cleanup system.

O reducing the input of impurities and placing the reactor in the Cold
Shutdown condition. The major benefit of Cold Shutdown.is to reduce the
temperature dependent corrosion rates and provide time for the cleanup
system to reestablish the purity of the reactor coolant.

The conductivity of the reactor coolant-is continuously monitored. The
samples of the coolant which are taken every 96 hours will serve as a
reference for calibration of these monitors and is considered adequate to
assure accurate readings of the monitors. If conductivity is within its
normal range, chlorides and other impurities will also be within their
normal ranges. The reactor' coolant samples will also be used to
determine the chlorides. Therefore, the sampling frequency is considered
adequate to detect long-term changes in the chloride ion content. Daily
sampling is performed when increased chloride concentrations are most
probable. Reactor coolant sampling is increased to once per shift when
the continuous conductivity monitor'is unavailable.

O
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3.6.B/4.6.B (Cont'd)

The basis for the equilibrium coolant iodine activity limit is a computed
dose to the thyroid of 36 rem at the exclusion distance during the
two-hour period following a steam line break. This dose is computed with
the conservative assumption of a release of 140,000 lbs of coolant prior
to closure of the isolation valves, and a X/Q value of 3.4 x 10-4

3Sec/m .

The maximum activity limit during a short term transient is established

from consideration of a maximum iodine inhalation dose less than
300 rem. The probability of a steam line break accident coincident with
an iodine concentration transient is significantly lower than that of the
accident alone, since operation of the reactor with iodine levels above
the equilibrium value is limited to 5 percent of total operation.

The sampling frequencies are established in order to detect the

occurrence of an iodine transient which may exceed the equilibrium
concentration limit, and to assure that the maximum coolant iodine

cor.centrations are not exceeded. Additional sampling is required
following power changes and off-gas transients, since present data
indicate that the iodine peaking phenomenon is related to these events.

3.6.C/4.6.C Coolant Leakage

Allowable leakage rates of coolant from the reactor coolant system have
been based on the predicted and experimentally observed behavior of

;

cracks in pipes and on the ability to makeup coolant system leakage in I

the event of loss of offsite ac power. The normally expected background
leakage due to equipment design and the detection capability for
determining coolant system leakage were also considered in establishing
the limits. The behavior of cracks in piping systems has been
experimentally and analytically investigated as part of the USAEC
sponsored Reactor Primary Coolant System Rupture Study (the Pipe Rupture )Study). Work utilizing the data obtained in this study indicates that

{1eakage from a crack can be detected before the crack grows to a j
dangerous or critical size by mechanically or thermally induced cyclic
loading, or stress corrosion cracking or some other mechanism

j

characterized by gradual crack growth. This evidence suggests that for (leakage somewhat greater than the limit specified for unidentified
leakage, the probability is small that imperfections or cracks associated

;with such leakage would grow rapidly. However, the establishment of
allowable unidentified leakage greater than that given in 3.6.C on the
basis of the data presently available would be premature because of
uncertainties associated with the data. For leakage of the order of
five gpm, as specified in 3.6.C, the experimental and analytical data
suggest a reasonable margin of safety that such leakage magnitude would
not result from a crack approaching the critical size for rapid
propagation. Leakage less than the magnitude specified can be detected

O
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3.6.c/4.6.c (cont'd)-

reasonably in a matter of a few hours utilizing the available leakage
i - detection schemes, and if the origin cannot be determined in a reasonably
,

, short time, the unit should be shut down to allow further investigation
| and corrective action.
I.

The two gym limit for coolant leakage rate increase over any 24 hour;
period is a limit specified by the NRC (Reference 2). This limit applies
only during the RUN mode to avoid being penalized for the expected
coolant leakage increase during pressurization.

The total leakage rate consists of all leakage, identified and
unidentified, which flows to the drywell floor drain and equipment drain
sumps.

The capacity of the drywell floor sump pump is 50 gym and the capacity of
the drywell equipment sump pump is also 50 gpe. Removal of 25 gym from
either of these sumps can be accomplished with considerable margin.

REFERENCE

1. Nuclear System Leakage Rate Limits (BFNP FSAR Subsection 4.10)
2. Safety Evaluation Report (SER) on IE Bulletin 82-03,

|
| 3.6.D/4.6.D Relief Valves
|^

! To meet the safety basis, 13 relief valves have been installed on the
unit with a total capacity of 84.1 percent of nuclear boiler rated ~ steam
flow at a reference pressure of (1,105 + 1 percent) psig. The analysisO of the worst overpressure transient.-(3-second closure of all main steam
line isolation valves) neglecting the direct scram (valve position scram)
results in a maximum vessel pressure which, if a neutron flux scram is
assumed considering 12 valves operable, results in adequate margin to the
code allowable overpressure limit-of 1,375 psig.

To meet operational design, the analysis of the plant isolation transient
(generator load reject with bypass valve failure to open) shows that
12 of the 13 relief valves limit peak-system pressure to a value which is
well below the allowed vessel overpressure of 1,375 psig.

Experience in relief valve operation shows that a testing of 50 percent
of the valves per year is adequate to detect failures or deteriorations.
The relief valves are benchtested every second operating cycle to ensure
that their setpoints are within the + 1 percent tolerance. The relief
valves are tested in place once per operating cycle to establish that
they will open and pass steam.

!
l

0
BPN 3.6/4.6-30
Unit 1



3.6.D/4.6.D (Cont'd)

The requirements established above apply when the nuclear system can be
pressurized above ambient conditions. These requirements are applicable
at nuclear system pressures below normal operating pressures because
abnormal operational transients could possibly start at these conditions
such that eventual overpressure relief would be needed. However, these
transients are much less severe, in terms of pressure, than those
starting at rated conditions. The valves need not be functional when the
vessel head is removed, since the nuclear system cannot be pressurized.

REFERENCES

1. Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4)

2. Amendment 22 in response to AEC Question 4.2 of December 6, 1971.

3. " Protection Against Overpressure" (ASME Boiler and Pressure Vessel
Code, Section III, Article 9)

4. Browns Ferry Nuclear Plant Design Deficiency Report--Target Rock
Safety-Relief Valves, transmitted by J. E. Gilliland to F. E. Kruesi.
August 29, 1973

5. Generic Reload Fuel Application, Licencing Topical Report,
NEDE-24011-P-A and Addenda

3.6.E/4.6.E Jet Pumps

Failure of a jet pump nozzle assembly holddown mechanism, nozzle assembly |hand/or riser, would increase the cross-sectional flow area for blowdown
following the design basis double-ended line break. Also, failure of the
diffuser would eliminate the capability to reflood the core to two-thirds
height level following a recirculation line break. Therefore, if a
failure occurred, repairs must be made.

The detection technique is as follows. With the two recirculation pumps
balanced in speed to within 1 5 percent, the flow rates in both
recirculation loops will be verified by control room monitoring
instruments. If the two flow rate values do not differ by more than
10 percent, riser and nozzle assembly integrity has been verified.

1If they do differ by 10 percent or more, the core flow rate measured by
the jet pump diffuser differential pressure system must be checked
against the core flow rate derived from the measured values of loop flow
to core flow correlation. If the difference between measured and derived {

,

core flow rate is 10 percent or more (with the derived value higher) |
diffuser measurements will be taken to define the location within the
vessel of failed jet pump nozzle (or riser) and the unit shut down for
repairs. If the potential blowdown flow area is increased, the system

O
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-3.6.E/4.6.E-(Cont'd).
-

,

resistance to the recirculation pump is also reduced; hence,-the affected4

_Q drive pump will."run out" to a substantially higher flow rate
, .D (approximately 115 percent to 120 percent for a single nozzle failure).

.

' ilf.the_two loops are balanced in flow at the same pump speed..the-
' resistance. characteristics cannot-'have changed. Any imbalance between
-drive loop flow rates would be indicated by the plant process-

'

instrumentation. 'In addition, the affected jet pump would provide a
i' leakage path past the core thus reducing the core flow rate. The reverse

flow through the inactive jet pump would still be indicated by a positive
i differential pressure but the net effect would be a slight decrease
'

(3 percent to 6 percent) in the total core flow measured. This decrease,
together with the loop flow increase, would result in a lack of

correlation between measured and derived core flow rate. - Finally, the _
affected jet pump diffuser differential pressure signal would be reduced
because the backflow would be less than the normal forward flow.

.

A nozzle-riser system failure could also generate the coincident failure+

: of a jet pump diffuser body; however, the converse is not true. . The lack-
1 of any substantial stress in the jet pump diffuser body makes failure >

'
impossible without an initial nozzle-riser system failure. _j

.

3.6.F/4.6.F Recirculation Pump Operation
f

i steady-state cperation without forced recirculation will not be permitted
; for more than 12 hours. And the start of a recirculation pump from the

natural circulation condition will not be permitted unless the
temperature difference between the loop to be started and the core.,

coolant temperature is less than 75'F. This reduces the positive4

reactivity insertion to an acceptably low value.
I Requiring the discharge valve of the lower speed loop to remain closed

until the speed of the faster pump is below 50% of its rated speed
4

provides assurance when going from one-to-two pump operation that
excessive vibration of the jet pump risers will not occur.

3.6.G/4.6.G Structural Integrity

.

The requirements for the reactor coolant systems inservice inspection,

i program have been identified by evaluating the need for a sampling'
j examination of areas of high stress and highest probability of failure in ,

!

! the system and the need to meet as closely as possible the requirements
|j of Section XI of the ASME Boiler and Pressure Vessel Code.
,

.

The program reflects the built-in limitations of access to the reactor4

; coolant systeas.
.

It is intended that the required examinations and inspection be completed-
during each 10 year interval. The periodic examinations are to be done,

j' during refueling outages or other extended plant shutdown periods.

i

i

4
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3.6.G/4.6.G (Cont'd)

only proven nondestructive testing techniques will be used.

More frequent inspections shall be performed on certain circumferential
pipe welds as listed in Section 4.6.G.4 to provide additional protection
against pipe whip. These welds were selected in respect to their
distance from hangers or supports wherein a failure of the weld would
permit the unsupported segments of pipe to strike the drywell wall or
nearby auxiliary systems or control systems. Selection was based on
judgment from actual plant observation of hanger and support locations
and review of drawings. Inspection of all these welds during each
10-year inspection interval will result in three additional examinations
above the requirements of Section XI of ASME Code.

An augmented inservice surveillance program is required to determine
whether any stress corrosion has occurred in any stainless steel piping,
stainless components, and higt:1y-stressed alloy steel such as hanger
springs, as a result of environmental conditions associated with the
March 22, 1975 fire.

REFERENCES

1. Inservice Inspection and Testing (BFNP FSAR Subsection 4.12)

2. Inservice Inspection of Nuclear Reactor Coolant Systems Section XI,
ASME Boiler and Pressure Vessel Code

3. ASME Boiler and Pressure Vessel Code, Section III (1968 Edition)

4. American Society for Nondestructive Testing No. SNT-TC-1A
(1968 Edition)

5. Mechanical Malntenance Instruction 46 (Mechanical Equipment,
Concrete, and Structural Steel Cleaning procedure for Residue From
plant Fire - Units 1 and 2)

6. Mechanical Maintenance Instruction 53 (Evaluation of Corrosion Damage
of Piping Components Which Were Exposed to Residue From March 22,
1975 Fire)

7. Plant Safety Analysis (BFNp FSAR Subsection 4.12)

,
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3.6.H/4.6.H seismic Restraints. Sunsorts, and Snubbers

-Seismic' restraints, supports, and snubbers (smss) are designed to prevent
unrestrained pipe or component motion under: dynamic loads as might occur
during an earthquake or_ severe transient, while allowing normal thermal,

motion during startup and shutdown. The consequence of an inoperable ,

SRSS is.an increase in the probability of structural damage to piping or
i components as a result of a seismic or other event initiating dynamic

loads. It is therefore required that all SRSS required to protect the
primary coolant system or any other safety system or component be-

,

operable during reactor operation.
1

Because the SRSS protection is required only during relatively low
probability events, a period of 72 hours is allowed to replace or' restore ,

the inoperable SRSS(s) to operable status and perform an engineering |
; evaluation on the supported component or' declare the supported system

inoperable and follow the appropriate limiting condition for operation!

statement for that system. The engineering evaluation is performed to
determine whether the mode of failure of the Sass has adversely affected
any safety-related component or system.

~

To verify snubber operability functional tests shall be performed during
the refueling outages, at approximately-18-month intervals.

,

| These tests will include stroking of the snubbers to verify proper
; movement, activation, and bleed or release. Ten percent represents an
| adequate sample for such tests. Observed failures on these samples will
I . require an engineering analysis and testing of additional units. If the

engineering analysis results in the determination that the failure of a
snubber to activate or to stroke (i.e., seized components) is the result

O of manufacture or design deficiency, all snubbers subject to the same
defect shall be functionally tested. A thorough inspection of the
snubber threaded attachments to the pipe or components and the anchorage'

will be made in conjunction with all required functional tests. The
stroke setting of the snubbers selected for functional testing also will
be verified.

All safety-related snubbers are also visually inspected for overall
integrity and operability. The inspection will include verification of

proper orientation adequate fluid level if applicable, and proper
~

i

i attachment of the snubber to piping and structures. The removal of
i insulation or the verification of torque values for threaded fasteners is

not required for visual inspections.

;

!

i

O,
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3.6/4.6 BASES (Continued)

The visual inspection frequency is based upon maintaining a constant
level of snubber protection. Thus, the required inspection interval
varies inversely with the observed snubber failures. The number of
inoperable snubbers found during a required inspection determines the
time interval for the nex* required inspection. Inspections performed
before that interval has elapsed may be used as a new reference point to
determine the next inspection. However, the results of such early
inspections performed before the original required time interval has
elapsed (nominal time less 25 percent) may not be used to lengthen the
required inspection interval. Any inspection whose results require a
shorter inspection interval will override the previous schedule.

When the cause of the rejection of a snubber in a visual inspection is
clearly established and remedied for that snubber and for any other
snubbers that may be generically susceptible and operability verified by
inservice functional testing, if applicable, that snubber may be exempted
from being counted as inoperable. Generically susceptible snubbers are
those which are of a specific make or model and have the same design
features directly related to rejection of the snubber, or are similarly
located or exposed to the same environmental conditions such as
temperature, radiation, and vibration. Inspection groups may be
established based on design features, and installed conditions which may
be expected to be generic. Each of these inspection groups is inspected
and tested separately unless an engineering analysis indicates the
inspection group is improperly constituted. All suspect snubbers are
subject to inspection and testing regardless of inspection groupings.

O

|
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3.7/4.7 COhrfAI8SENT SYSTWB |

_ LIMITING CONDITIONS FOR OPERATION SURVEILIJWCE RBQUIREMENTS

' \ 3.7 CONTAIleg[LEXgIg!E 4.7 CONTAIbBtENT SYSTEMS

Applicability ADD 11 cab 111ty

Applies.to the operating status Applies to the primary,and
of the primary and secondary secondary containment i

containment systems. integrity.

Obiective Obiective

To assure the integrity of the' To verity the integrity of the
primary and secondary primary and secondary
-containnent systens. ce.tsinnent.

Specification Specification

A. Primary Containment A. Primary Containment

"

1. At any time that the 1. Pressure Suppression
irradiated fuel is in the Chamber
reactor vessel, and the
nuclear system is pressurized a. The suppression
above atmospheric pressure chamber water level
or work is being done which be checked once per
has the potential to drain day. Whenever heat

O the vessel, the pressure is added to the
suppression pool water level suppression pool by,

and temperature shall be testing of the ECCS
maintained within the or relief valves the
following limits, pool temperature shall

be continually
monitored and shall be
observed and logged

a. Minimum water level = every 5 minutes
-6.25" (differential until the heat
pressure control >0 psid) addition is
-7.25" (0 psid differen- terminated.
tial pressure control)

b. Maximum water level =
-1"

4

;

\
BPN 3.7/4.7-1
Unit 1
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3.7/4.7 CONTAINMENT SYSTEMS

f.TM1 TING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A. Primary Containment

3.7.A.1 (Cont'd)

c. With the suppression pool
water temperature > 95'F
initiate pool cooling and
restore the temperature

to 1 95'F within
24 hours or be in at
least Hot Shutdown
within the next 6 hours
and in Cold Shutdown
within the following

30 hours.

d. With the suppression
pool water temperature
> 105'F during testing
of ECCS or relief
valves, stop all
testing, initiate pool
cooling and follow the
action in Specification
3.7.A.I.c above,

e. With the suppression
pool water temperature
> 120*F following
reactor isolation,

depressurize to
< 200 psig at normal
cooldown rates,

f. With the suppression
'

pool water temperature
> 110'F during startup

or power operation the
reactor shall be

. scrammed.

1

O
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3.7/4.7 CONTAIlWENT SYSTEMS

p _ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
O'

-3.7.A. PrimerY Containment 4.7.A. Primary Containment

2.a. Primary containment 2. Integrated Leak Rate Testing
integrity shall be

maintained at all times Primary containment nitrogen
when the reactor is critical consumption shall be
or when the reactor water monitored to determine the
temperature is above 212'F average daily nitrogen

>

and fuel is in the reactor consumption for the last
vessel except while 24 hours. Excessive leakage
performing "open veshel" is indicated by a N2
physics tests at power consumption rate of > 2% of
levels not to exceed the primary containment free
5 MW(t). volume per 24 hours

(corrected for drywell
b. Primary containment temperature, pressure, and

~

integrity is confirmed if venting operations) at,

the maximum allowable 49.6 psig. Corrected to
integrated leakage rate, normal drywell. operating
L , does not exceed the pressure of 1.1 psig, thisa
equivalent of 2 percent of value is 542 SCFH. If this
the primary containment value is exceeded, the
volume per 24 hours at the action specified in
49.6 psig design basis 3.7.A.2.C shall be taken.
accident pressure, P *

O-
a

The containment leakage rates
c. If N2 makeup to the primary shall be demonstrated at the

containment averaged over following test schedule and
24 hours (corrected for shall be determined in
pressure, temperature, and conformance with the criteria
venting operations) exceeds specified in Appendix J to
542 SCPH, it mast be reduced 10 CFR 50 using the methods
to < 542 SCFH within 8 hours and provisions of ANSI N45.4
or the reactor shall be (1972),
placed in Hot Shutdown

within the next 16 hours. a. Three type A tests
(overall integrated
containment leakage rate)
shall be conducted at
40 1 10-month intervals
during shutdown at either
P , 49.6 psig, or ata
P . 25 psig, duringt
each 10-year plant
inservice inspection.

~,) '
HFN 3.7/4.7-3
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

b. If any periodic
type A test fails to meet
either 0.75 L or 0.75a

the test scheduleLt
for subsequent type A
tests shall be reviewed
and appcoved by the'

commission.

If two consecutive type A
tests fail to meet either
0.75L or 0.75 L , aa t
type A test shall be'

performed at least every
18 months until two
consecutive type A tests

meet either 0.75 La or
0.75L , at which time

t
the above test schedule
may be resumed.

c. 1. Test duration shall
be at least 8 hours.

2. A 4-hour
stabilization period
will be required and
the containment
atmosphere will be
considered stabilized
when the change in
weighted average air-

temperature averaged
over an hour does not
deviate by more than
0.5*R/ hour from the
average rate of
change of temperature
measured from the
previous 4 hours.

O
BPN 3.7/4.7-4
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3.7/4.7 CONTAllSBNT SYSTRIB

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTSp(' ')
4.7.A. Primary Containment

4.7.A.2. (Cont'd)

d. 1. At least 20 sets of data
points at approximately
equal time intervals and in

-

no case at intervals
greater than one hour shall

,

be provided for proper
" *

statistical analysis.

2. The figure of merit for the
't

instrumentation system
shall never exceed
0.25 L *a

,

e. The test shall not be
concluded with an increasing

, calculated leak rate.
!

f. The accuracy of each type A
test shall be verified by a
supplemental test which:

1. Confirms the accuracy of,

s the test by verifying that
the difference between the
supplemental data and the
type A test data is within
0.25 L or 0.25 L *a t

'

2. Has duration sufficient to
establish accurately the
change in leakage rate
between the type A test and-

the supplemental test,
y

3. Requires the quantity of
gas injected into the,

containment or bled from
the containment during the

'

supplemental test to be
equivalent to at least
25 percent of the total

measured leakage at Pa
(49.6 psig), or P

t
(25 psig).

O
BFN 3.7/4.7-5
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

9. Local leak rate tests (LLRTS)
shall be performed on the
primary containment testable
penetrations and isolation
valves, which are not part of
a water-sealed system, at not

'
less than 49.6 psig (except
for the main steam isolation
valves, see 4.7.A.2.1) and not
less than $4.6 psig for
water-scaled valves each
operating cycle. Bolted
double gasketed seals shall be
tested whenever the seal is
closed after being opened and
at least once per operating
cycle. Acceptable methods of
testing are halide gas
detection, soap bubbles,
pressure decay,
hydrostatically pressurized |fluid flow or equivalent.

The personnel air lock shall
be tested at 6-month intervals
at an internal pressure of not
less than 49.6 psig. In
addition, if the personnel air
lock is opened during periods
when containment integrity is
not required, a test at the
end of such a period will be-

conducted at not less than
49.6 psig. If the personnel
air lock is opened during a
period when containment
integrity is required, a test
at 1 2.5 psig shall be
conducted within 3 days after
being opened. If the air lock
is opened more frequently than
once every 3 days, the air
lock shall be tested at least
once every 3 days during the
period of frequent openings. i

l

O
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3.7/4.7 CONTAI N SYSTBBB

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment )
i

4.7.A.2.g (Cont'd)

The total leakage from all

) penetrations and isolation
'

valves shall not exceed
60 percent of La per
24 hours. Leakage from

! containment isolation valves
'

that terminate below
suppression pool water level

| may be excluded from the
total leakage provided a
sufficient fluid inventory is
available to ensure the
sealing function for at least-4

30 days at a pressure of

; 54.6 psig. Leakage from
containment isolation valves
that are in closed-loop,
seismic class I lines that
will be water sealed during a
DBA will be measured but will
be excluded when computing
the total leakage.,

Penetrations and isolation
valves are identified as
follows:

(1) Testable penetrations
with double 0-ring seals
- Table 3.7.B.

(2) Testable penetrations
with testable bellows -
Table 3.7.C.

I (3) Isolation valves without
fluid seal - Table 3.7.D,

(4) Testable electrical
i penetrations -

Table 3.7.H. and

(5) Isolation valves sealed
with fluid -
Tables 3.7.E. and 3.7.F.

i

O
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

h. (1) If at any time it is
determined that the
criterion of
4.7.A.2.g is
exceeded, repairs
shall be initiated

' immediately.

(2) If conformance to
the criterion of
4.7.A.2.g is not
demonstrated within
48 hours following
detection of
excessivt local
leakage the reactor
shall be shut down
and depressurized
until repairs are

effected and the
local leakage meets |fthe acceptance

criterion as
demonstrated by
retest.

1. The main steamline
isolation valves shall
be tested at a pressure
of 25 psig for leakage
during each refueling
outage. If the leakage |

-

rate of 11.5 scf/hr for
any one main steamline
isolation valve is
exceeded, repairs and
retest shall be
performed to correct the
condition.

O
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3.7/4.7 C WTAInRWff SISTW W

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRWENTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

j. Continuous Leak Rate-
4

Monitor
.

When the primary
containment is inerted
the containment shall be

' continuously monitored
for gross leakage by
review of the inerting
system makeup
requirements. This

d acnitoring system may be
taken out of service for-

maintenance but shall be4

4 returned to service as
soon as practicable.

.,

k. Drywell and Torus,

j Surfaces
i

The interior surfaces of
the drywell and torus
above the level one foot

; below the normal water
' line and outside

surfaces of the torus
below the water line

*

shall be visually
inspected each operating

4 cycle for deterioration
and any signs of
structural damage with-

particular attention to
piping connections and
supports and for signs

! of distress or
displacement.

.,

|

!
i

| |
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3.7/4.7 CONTAINMENT SYSTEMS .

t

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A PRIMARY CONTAINMENT 4.7.A PRIMARY CONTAINMENT

3. Pressure Suppression Chamber - 3. Pressure Suppression Chamber-
Reactor Building Vacuum Breakers Reactor Building Vacuum Breakers

a. Except as specified in a. The pressure suppression
.3.7.A.3.b below, two pressure chamber-reactor building
, suppression chamber-reactor vacuum breakers shall be j
building vacuum breakers shall exercised and the associated
be OPERABLE at all times when instrumentation including
primary containment integrity setpoint shall be functionally
is required. The setpoint tested for proper operation
of the differential pressure each three months.
instrumentation which actuates
the pressure suppression
chamber-reactor building
vacuum breakers shall be
0.5 psid.

b. From and after the date b. A visual examination and
that one of the pressure determination that the
suppression chamber-reactor force required to open each
building vacuum breakers is vacuum breaker (check valve)
made or found to be INOPERABLE does not exceed 0.5 paid
for any reason, reactor will be made each refueling
operation is permissible only outage,
during the succeeding seven
days, provided that the
repair procedure does not
violate primary containment
integrity.

4. I'rywell-Pressure Suppression 4. Drywell-Pressure Suppression

Chamber Vacuum Breakers Chamber Vacuum Dreakers

a. When primary containment is a. Each drywell-suppression
required, all drywell- chamber vacuum breaker
suppression chamber vacuum shall be exercised through
breakers shall be OPERABLE an opening-closing cycle
and positioned in the fully every month,
closed position (except
during testing) except as
specified in 3.7.A.4.b and
3.7.A.4.c., below.

b. One drywell-suppression b. When it is determined that
chamber vacuum breaker may two vacuum breakers are
be nonfully closed so long INOPERABLE for opening at a

l

O
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3.7/4.7 GpffAIM SYSTWW ,
7

'

LIMITIaN CONDITIONS FOR OPERATION SURVEILUWCE REQUIRBENTS
_

'

3.7.A Primary Containment 4.7.A Primary Containment
i

! 3.7.A.4.b (Cont'd) 4.7.A.4.b (Cont'd)
i s

: as it is determined to be not time when operability.is
' more than 3' open-as indicated -required all other vacuum

,by the position lights. breaker. valves shall be4

exercised immediately and every
.

15 days thereafter until the'

INOPERABLE valve has been*

1 returned to normal service.,

i.,
; c. Two drywell-suppression c. Once each operating cycle'

chamber vacuum breakers each vacuum breaker valve
may be determined to be shall be inspected for'

1 INOPERABLE for opening. proper operation of the
valve and limit switches.

i
; d. If Specifications 3.7.A.4.a, d.-A leak test of the drywell

! 3.7.A.4.b, or 3.7.A.4.c. to suppression chamber
cannot be met, the structure shall be conducted'

unit shall be placed in a during each operating cycle.
^

Cold Shutdown condition in Acceptable leak rate is. ,
*an orderly manner within 0.14 lb/sec of primary i

| 24 hours. containment atmosphere with |
j 1 psi differential. |

4

) 5. Omveen concentration 5. OEYGen ConcentratiOO
i
l a. After completion of the fire- a. The primary containment.
1 related startup retesting program, oxygen concentration shall

| containment atmosphere shall be be measured and recorded
; reduced to less than 4% oxygen daily. The oxygen

with nitrogen gas during reactor . measurement shall be adjusted2

; power operation with reactor 'to account for the uncertainty |

2 coolant pressure above 100 psig, of the method used by adding
except as specified in 3.7.A.5.b. a predetermined error function,

i
| b. Within the 24-hour period b. The methods used to measure
i subsequent to placing the s actor the primary containment
'

in the RUN mode following a shut- oxygen concentration shall
down, the containment atmosphere be calibrated once every

,

i oxygen concentration shall be refueling cycle. .

reduced to less than 4% by volume4

{ and maintained in this condition.
j Deinerting may commence 24 hours
i prior to a shutdown.

j c. If Specification 3.7.A.5.a and
i 3.7.A.S.b cannot be met, an

j orderly shutdown shall be
' initiated and the reactor shall be
! wSt$1b N "

2 BFN 3.7/4.7-11
Unit 1
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A. Primary Containment 4.7.A. Primary Containment

6. Drywell-Suppression Chamber 6. Drywell-Suppression Chamber

Differential Pressure Differential Pressure

a. Differential pressure between a. The pressure differential

the drywell and suppression between the drywell and

chamber shall be maintained suppression chamber shall
at equal to or greater than be recorded at least once

1.1 psid except as specified each shift.

in (1) and (2) below: '

(1) This differential shall
be established within
24 hours of achieving
operating temperature
and pressure. The
differential pressure
may be reduced to less
than 1.1 psid 24 hours
prior to a scheduled
shutdown.

(2) This differential may
be decreased to less
than 1.1 psid for a
maximum of four hours
during required
operability testing of
the HPCI system, RCIC
system and the drywell-
pressure suppression
chamber vacuum breakers.

b. If the differential pressure
of Specification 3.7.A.6.a
cannot be maintained and the
differential pressure cannot
ce restored within the
subsequent six-hour period,
an orderly shutdown shall be
initiated and the reactor
shall be in the Cold Shutdown
condition within 24 hours.

O
BPN 3.7/4.7-12
Unit 1



3.7/4.7 000ffAIWWif SYSTIGOB

M|ETJWG CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS.

3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment

System

'
1. Except as specified in 1. At least once per year,

Specification 3.7.B.3 below, the following conditions
all three trains of the shall be demonstrated.
standby gas treatment system
shall be OPERABLE at all a. Pressure drop across

times when secondary the combined HEPA
contairunent integrity is filters and charcoal
required. adsorber banks is less'

than 6 inches of water
at a flow of 9000 cfm
(1,10%).

b. The inlet heaters on
each circuit are*

' tested in accordance
with ANSI M510-1975.

; and are capable of an |

| output of at least
40 kW.

c. Air distribution is
uniform within 20% |

O across HEPA filters
and charcoal adsorbers.

!
i

!

;

'T

BFN 3.7/4.7-13
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment
System

2. a. The results of the in-place 2. a. The tests and sample
cold DOP and halogenated analysis of
hydr ocarbon tests at h 10% Specification 3.7.B.2
design flow on HEPA filters shall be performed at
and charcoal adsorber banks least once per operating

shall show 199% DOP removal cycle or once every
and 199% halogenated 18 months whichever
hydrocarbon removal when' occurs first for standby
tested in accordance with service or after every
ANSI N510-1975. 720 hours of system

operation and following
significant painting,
fire or chemical
release in any
ventilation zone
communicating with the
system.

b. The results of laboratory b. Cold DOP testing shall
carbon sample analysis be performed after

shall show 190% radioactive each complete or partial
methyl iodide removal when replacement of the HEPA ftested in accordance with filter bank or after any
ANSI N510-1975 (130'C, structural maintenance
95% R.H.). on the system housing.

c. System shall be shown to c. Halogenated hydrocarbon
operate within 110% design testing shall be
flow. performed after each

complete or partial
replacement of the

charcoal adsorber bank
or after any structural.

maintenance on the
system housing.

O
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3.7/4.7 C00rfAIDAmff SYSTEFW

D LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RBQUIRW WfTS

3.7.B. Standby Gas Treatment System 4.7.B. Standby 03s Treatment
System

4.7.B.2 (Cont'd)
i

d. Rach train shall be
operated a total of at
least 10 hours every
month,

t
'

e. Test sealing of gaskets
for housing doors shall
be performed utilizing
chemical smoke
generators during each
test performed for

| compliance with-

Specification 4.7.B.2.a
and Specification
3.7.B.2.a.

3. From and after the date 3. a. Once per operating cyc.le
that one train of the automatic initiation of-

standby gas treatment each branch of the
system is made or found standby gas treatment
to be INOPERABLE for any system shall be,

reason, reactor operation demonstrated from each
and fuel handling is unit's controls,
permissible only during the
succeeding 7 days unless b. At least once per year
such circuit is sooner made manual operability of
OPERABLE, provided that the bypass valve for
during such 7 days all active filter cooling shall be
components of the other two demonstrated.
standby gas treatment trains

|shall be OPERABLE. c. When one train of the
standby gas treatment ,

system becomes !
INOPERABLE the other !

two trains shall be !

demonstrated to be
OPERABLE within 2 hours
and daily thereaftar.

4. If these conditions cannot
be met, the reactor shall be
placed in a condition for

which the standby gas treatment
system is not required.

O
I liFN 3.7/4.7-15 |
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.C. Secor.dary Containment 4.7.C. Secondary containment

1. Secondary containment integrity 1. Secondary containment
shall be maintained in the surveillance shall be
reactor zone at all times performud as indicated
except as specified in below:
3.7.C.2.

a. Secondary containment
capability to maintain
1/4 inch of water
vacuum under calm wind'

(< $ mph) conditii>ns
with a system leakage
rate of not more than
12.000 cfm. shall be
demonstrated at each

I refueling outage prior
l to refueling.

2. If reactor zone secondary 2. After a secondary
containment integrity cannot containment violation is
be maintained the following determined the standby gas

| conditions shall be met: treatment system will be
' operated immediately after

a. The reactor shall be inado the affected zones are
, subcritical and Specification isolated from the remainder
! 3.3.A shall be met. of the secondary

containment to confirm its
b. The reactor shall be cooled ability to maintain the

down below 212'P and the remainder cf the secondary
reactor coolant system containment at 1/4-inch
vented. of water nesgative pressure

under calm wind conditions,
c. Fuel movement shall not be

permitted in the reactor zone.
;

d. Pr imary containment integrity
i

maintained.

3. Secondary containment integrity
I shall be maintained in the
I refueling zone, except as

specified in 3.7.C.4.

|
|

! till
|
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3.7/4.7 CONTAI MENT SYSTHMS_

p , LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
i /
U 3.7.c. Secondary containment

4. If refueling zone secondary
containment cannot be
maintained the following
conditions shall be mett

a. Handling of spent fuel and
all operations over spent
fuel pools and open reactor
wells containing fuel'shall
be prohibited.

b. The standby gas treatment
| system suction to the
I refueling zone will be

blocked except for a
controlled leakage area

i sized to assure the
achieving of a vacuum of

at least 1/4-inch of water
and not over 3 inches of
water In att three reactor
zones.

D. [11paty_q9nietnment _ ! solation Valveg D. primary Containment Isolation Valves
a

1. During reactor power operation. 1. The primary containment
all isolation valves listed in isolation valves
Table 3.7.A and all reactor surveillance shall be
coolant system instrument line performed as follows:
flow check valves shall be|

! OpHHABLE except as specified A. At least once per
in 3.7.D.2. operating cycle the,

!

OPERABLE isolation valves
that are power operated and.

automatically initiated
I shall be tasted for

simulated automatic
initiation and closure
times,

b. At least once per quarters
i (1) All normally open

power
j operated isolation
'

valves (except for
the main steam line

i $4ner-operated
! isolation valves)
| 7''3 shall be fully closed

' (xs) and reopened.
HFN 3.7/4.7-17
Unit 1
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENT 3

3.7.D. Primary Containment Isolation 4.7.D. Primary Containment Isolation _
valves Valves

4.7.D.1.b (Cont'd)

(2) With the reactor power
less than 75%, trip main
steam isolation valves
individually and verify
closure time.

,

c. At least twice per week the
main steam line power-operated
isolation valves shall be
exercised one at a time by
partial closure and subsequent
reopening. !

|
d. At least once per operating

'

cycle the operability of the
reactor coolant system
instrument line flow check j
valves shall be verified.

'

2. In the event any isolation valve 2. Whenever an isolation valve
specified in Table 3.7.A becomes listed in Table 3.7.A is |

'INOPERABLE, reactor power INOPERABLE, the position of at
operation nay continue provided least one other valve in each
at least one valve in each line line having an INOPERABLE valve
having an INOPERABLE valve is in shall be recorded daily.
the mode corresponding to the

,

isolated condition. |

3. If Specification 3.7.D.1 and
3.7.D.2 cannot be met, an

orderly shutdown shall be
initiated and the reactor shall
be in the Cold Shutdown condition
within 24 hours.

O
BFN 3.7/4.1-10
Unit 1



3.7/4.7 GarthInserr BMBTem

tweenasa naamIT* man ros OPERATIcef SUEVEILIANCE REQUIRWWrrs

3.7.5. Control anam amareency Ventilatten 4.7.5 Centrol Room ansteency

Vontiletion

1. Except as specified in 1. At least once per operating
specification 3.7.5.3 below, cycle, not to escoed
both control room emergency 18 months, the pressure drop
pressurization systems across the combined NEPA
shall be OPERABLE at all filters and charcoal adsorber
times when any reactor banks shall be demonstrated to
vessel contains irradiated to be less than 6 inches of

'fuel. water at system design flow

rate (1 10%).

2. a. The results of the in-place 2. a. The tests and sample
cold DOP and halogenated analysis of specification
hydrocarbon tests at design 3.7.E.2 shall be performed
flows on HEPA filters and at least once per operating
charcoal adsorber banks e cle or once everys

shall show 199% DOP removal 18 months, whichever occurs
and 199% halogenated first for standby service
hydrocarbon removal when or after every 720 hours of
tested in accordance with system operation and
ANel NS10-1975. following significant

painting fire, or chemical
release in any ventilation

O sone communicating with the
system.

b. The results of laboratory b. Cold DOP testing shall be
carbon sample analysis shall performed after each
show 190% radioactive methyl complete or partial
iodide removal at a velocity replacement of the HEPA
when tested in accordance filter bank or after any
with ANSI WS10-1975 structural maintenance on
(130*C, 95% R.H.), the system housing.

c. Dystem flow rate shall be c. Halogenated hydrocarbon
shown to be within 110% testing shall be performed
design flow when tested in after each complete or
accordance with ANs! partial replacement of the
NS10-1975. charcoal adsorber' bank or

after any structural
maintenance on the system
housing. j

d. Each circuit shall be !
operated at least 10 hours

|every month,
i

O
BPW 3.7/4.7-19
Unit 1

.

4 -

|



_

3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Control Room Emergency 4.7.E. Control Room Emergency

Ventilation ventilation

3. From and after the date that 3. At least once per operating
one of the control room cycle not to exceed 18 months,
emergency pressurization automatic initiation of the
systems is made or found to control room emergency
be INOPERABLE for any reason, pressurization system shall be
reactor operation or refueling demonstrated.
operations is permissible only
during the succeeding 7 days
unless such circuit is sooner
made OPERABLE.

4. If these conditions cannot be 4. During the simulated automatic
met, reactor shutdown shall be actuation test of this system
initiated and'all reactors (see Table 4.2.0), it shall be
shall be in Cold Shutdown verified that the following
within 24 hours for reactor dampers operate as indicated:
operations and refueling
operations shall be terminated Close: FCO-150 B, D, E, and F
within 2 hours. Open: FCO-151,

FCO-152

O

.

O
BFN 3.7/4.1-20
Unit 1
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_

3.7/4 7 _ QEffAllEENT..SXBIEMB

_LIn1 TING CONDITIONS FOR OPERATION SURVEILIJWCE ROQUIREMENTSO 3.7.F. Primary Containment _ Purge 4.7.F. Primary Contairmant Puree
System System

,

1. The primary containment shall 1. At least once per operating
be normally vented and purged cycle, not to exceed 18 months, I
through the primary containment the pressure drop across the
purge system. The standby gas combined HEPA filters and
treatment system may be used charcoal adsorber banks shall
when primary containment purge be demonstrated to be less thansystem is INOPERABLE. 8.5 inches of water at system

*

design flow rate (i 10%).

2. a. The'results of the in-place 2. a. The tests and sample
cold DOP and halogenated analysis of Specification
hydrocarbon tests at design 3.7.P.2 shall be performed
flows on HEPA filters and at least once per operating
charcoal adsorber banks shall cycle or once every
show E99% DOP removal and 18 months, whichever occurs
1994 halogenated hydrocarbon first or after 720 hours
removal when tested in of system operation and
eccordanc:s with following significant
ANSI W510-1975. painting, fire, or chemical

release in any ventilation
zone communicating with
the system,

b. The rasults of laboratory b. Cold DOP testing shall be
carbon sample analysis performed after each
shall nhow 185% radiocctive. complete or partial
methy1' iodide removal when replacement of the NEPA
tested in accordance with filter bank or after any
ANSI W510-1975 structural maintenance on
(130'c 95% R.H.). the system housing.

c. System flow rate shall be c. Halogenated hydrocarbon
shown to be within 110% of testing shall be performeddesign flow when tested in after each complete or
accordance with ANSI N510- partial replacement of the

- 1975. charcoal adsorber bank or
after any structural
maintenance on the system
housing.

|

|O
BFN 3.7/4.1-21Unit 1
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILIJLNC8 REQUIREMENTS

3.7.G. Containment Atmosphere 4.7.G. Containment Atmosphere
Dilution System (CAD) Dilution System (CAD)

1. The Containment Atmosphere 1. System Operability.
Dilution (CAD) System shall
be OPERABLE with;

a. Two independent a. At least once
systems capable of per month cycle
supplying nitrogen each solenoid
to the drywell and operated air /
torus. nitrogen valve

through at least

one complete cycle
of full travel and
verify that each
manual valve in
the flow path is
open.

b. A minimum supply of b. Verify that the CAD
2,500 gallons of System contains a
liquid nitrogen per minimum supply of
system. 2,500 gallons of

liquid nitrogen
twice per week.,

2. The Containment Atmosphere 2. When FCV 84-8B is
Dilution (CAD) System shall INOPERABLE, each
be OPERABLS whenever the solenoid operated
reactor mode switch is in air / nitrogen valve
the "RUN" position. of System B shall be

cycled through at least
one complete cycle of
full travel and each
manual valve in the.

flow path of System B
shall be verified open
at least once per week.

3. If one system is INOPERABLE,
the reactor may remain in
operation for a period of
30 days provided all active
components in the other
system are OPERABLB.

O
BFN 3.7/4.7-22
Unit 1
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3.7/4.7 CONTAIb5ENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVIIL1JufCE REQUIRBENTSO 3.7.G. Containmen't Atmosphere
Dilution System (CAD)

4. If Specifications 3.7,0.1
and 3.7.0.2, or 3.7.0.3

cannot be met, an orderly
shutdown shall be
initiated and the reactor
shall be in the Cold
Shutdown condition within

'24 hours.

5. Primary containment
pressure shall be limited
to a maximum of 30 psig
during repressurization
following a loss of
coolant accident.

6. System A may be
considered OPERABLE with
FCV 84-8B INOPERABLE
provided that all active
components in System B

. ar.d all other active
l components in System A

are OPERABLE.

7. Specifications 3.7,0.6
and 4.7,0.2 are in effect

until the first Cold *

Shutdown of unit I after
July 20, 1984 or until
January 17, 1985

whichever occurs first.

1

I
i

l

O
BPN 3.7/4.7-23
Unit i
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.H. Containment Atmosphere 4.7.H. Containment Atmosphere
Monitoring (CAM) System Monitoring (CAM) System -

H Analyzer!!2 Analyzer _2_

1. Whenever the reactor is 1. Each hydrogen analyzer
not in Cold Shutdown, two system shall be
independent gas analyzer demonstrated OPERABLE at
systems shall be OPERABLE least once per quarter
for monitoring the drywell by performing a CHANNEL
and the torus. CALIBRATION using

standard gas samples'

containing a nominal
eight-volume-percent
hydrogen balance
nitrogen.

2. With one hydrogen analyzer 2. Each hydrogen analyzer
inoperable, restore at system shall be
least two hydrogen demonstrated OPERABLE
analyzers to OPERABLE by performing a CHANNEL
status within 30 days or FUNCTIONAL TEST
be in at least Hot Shutdown monthly.
within the next 24 hours.

3. With no hydrogen analyzer
OPERABLE the reactor shall
be in Hot Shutdown within
24 hours.

O
BPN 3.7/4.7-24
Unit 1
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TABLE 3.7.A'

PRIMARY CONTAIsmENT ISOLATION VALVES

*sener of Power Maxim m Action on
Operated Valves Operating Normal Initiattne

Grgue Valve Identification Inbaard QuL& nard Tian fsac 1 Position $1 anal

1 Main steam 1tne isolation valves
tFCV-1-14, -26 -37 & -511 1-15
-27.- 38. & -52) 4 4 3<T<5 0 GC

l
1 Main steam 1tne drain isolation

valves (FCV-1-55 & 1-56) 1 1 15 0 GC

I* Reactor Water sample inne
isolation valves 1 1 5 C SC

2 RMRS shutdown cooling supply
isolation valves (FCV-74-46 & -47) 1 1 40 C SC

$. 2 RMRS - LPCI to reactor (FCV-74-53. -67) 2 30 C SC

2 Reactor vessel head spray isolation
valves (FCV-74-77. -78) 1 1 30 C SCj - ,

y 2 RNRS flush and drain vent to suppression
chamber (FCV-74-102. -103. -119. & -120) 4 20 C SC.

Y
w 2 Suppression Chand>*- Drain (FCV 75-57. -58) 2 15 0** GC
vi

2 Drywell equipment drain discharge
isolation valves (FCV-77-15A & -158) 2 15 0 GC

'
Drywell floor drain discharge isolation2,

valves (FCV-77-2A & -28) 2 15 0 GC

*These valves isolate only on reactor vessel low low water level (470") and main steam Itne high radtation of
Group 1 tsolations.

i **These valves are normally open when the pressure suppression head tank 15 aligned to serve the RHR and CS
i discharge piping and closed when the condensate head tank.is used to serve the RNR and CS discharge piping.
J (See Specification 3.5.H)

i

i

SfM-Unit I
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TCBLE 3.7.A (Continued)

Number oF Power Maximum Action on
Operated Valves Operating Normal Initiating

Gtnug Valve IdcatificatiSD Inboard Quthgg d Time (sec.) Position $1g011

3 Reactor water cleanup system supply
isolation valves (FCV-69-1, & -2) 1 1 30 0 GC

3 Reactor water cleanup system return
isolation valves (FCV-69-12) 1 60 0 GC

4 FCV 73-81 (Bypass around FCV 73-3) 1 10 0 GC

4 HPCIS steamline isolation valves
(FCV-73-2 & -3) 1 1 20 0 GC

5 RCICS steamline isolation valves
(FCV-71-2 & -3) 1 1 15 0 GC

6 Drywell nitrogen purge inlet isolation
valves (FCV-76-18) I 5 C SC

F 6 Suppression chamber nitrogen purge
inlet isolation valves (FCV-76-19) 1 5 C SC

w

N. Drywell Main Eahaust isolation6
valves (FCV-64-29 and -30) 2 2.5 C SC

* 6 Suppression Chamber main exhaust
isolation valves (FCV-64-32 and -33) 2 2.5 C SC

6 Drywell/ Suppression Chamber purge
inlet (FCV-64-17) I 2.5 C SC

6 Drywell Atmosphere purge inlet
1 2.5 C SC(FCV-64-18)

BFN Unit 1

O O O
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TASTE 3.7.A (Continued)

Nueer of Power sta misun Action on
Operated valves Operating Normal Initiating

GILuG YAhe Identif scA1.190 Inboar8 Outtteard h _ise d Pos1t1on Sianal

e Torus Hydrogen Sample Line valves
Analyzer A (FSV-76-55, -56) 2 NA Note 1 SC

6 Torus Daygen Sample Line valves
Analyzer A (FSV-76-53. -54) 2 NA Note 1 SC

6 Orywell Hydrogen Sample Line Valves
Analyzer A (FSV-76-49 -50) 2 NA Note i SC

e Drywell Oxygen Sample Line Valves
Analyzer A (FSV-76-51 -52) 2 NA Note 1 SC

o Sample Return Valves - Analyzer A
(FSV-76-57, -58) 2 NA 0 SC

e Torus Hydrogen Sample Line Valves
Analyzer 8 (FSV-76-65 -66) 2 NA Note i SC

w
L 6 Torus Oxygen Sample Line Valves-

Analyzer 8 (FSV-76-63 -64) 2 NA Note I SC

y 6 Drywell Hydrogen Sample Line Valves-
w . Analyzer 8 (FSV-76-59 -60) 2 NA Note 1 SC
w

6 Ory-ell Oxygen Sample Line Valves-
Analyzer 8 (FSV-76-61 -62) 2 NA Note 1 SC

6 Sample Return valves-
Analyzer 8 (FSV-76-67, -68) '2 NA 0 SC

Note 1: Analyzers are such that one is sampling drywell hydrogen and oxygen (valves from drywell open - valves from
torus closed) while the other is sampling torus hydrogen and oxygen (valves from torus open - valves from
drywell closed).

8FN-Unit 1
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TABLE 3.7.A (Continued)

Number of Power Maximum Action on
Operated valves Operating Normal Initiating

GfQUD Elite IdentificatiE0 LDboard OpLhgard Time (sgg 1 Position Sianal

6 Suppression Chamber purge inlet
(FCV-64-19) I 2.5 C SC

6 Drywell/ Suppression Chamber nitrogen
purge inlet (FCV-75-17) 1 5 C SC

6 Drywell Exhaust Valve Bypass to Standby
Gas Treatment System (FCV-64-31) 1 5 0 GC

6 Suppression Chamber Eat.aust Valve
Bypass to Standby Gas Treatment

1 5 0 GCSystem (FCV-64-34)

6 Orywell/Supprc > ion Chamber Nitrogen
Purge Inlet (FCV-76-24) I 5 C SC

6 System Suction Isolation Valves to
Id Air Compressors *A* and "B"

2 15 0 GC
;J (FCV-32-62. -63)

,

7 RCIC Steam 1tne Drain (FCV-71-6A, -68) 2 5 0 GCc~
,,

s
PJ 7 RCIC Condensate Pump Drain

(FCV-71-7A, -78) 2 5 C SC*

7 HPCI Hotwell pump discharge isolation
valves (FCV-73-17A -178) 2 5 C SC

7 HPCI steamitne drain (FCV-73-6A, -68) 2 5 0 GC

8 TIP Guide Tubes (5) I per guide NA C GC

tube

BfN-Unit 1
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1 ABLE 3.7. A (Continued)

Ntseer oF Pomer Maaisum Action on
, Onarated valves Deerating- Normal Inttiatins

GrQuD uhe_ldentificatimi Inboard Dutheard Time tsac.) PasttigD Stenal

Standby itquid control system
check val =es (CV 63-526 & -525) 1 1 NA C- Process,

.

Feed =ater check valves
(CV-3-558. -572. -554 & -568) 2 2 NA 0 Process

Control rod hydraulic return
check valves (CV-85-576 & -573) 1 1 NA 0 Process

,

RHRS - LPCI to reactor check
valves (CV-74-54 & -68) 2 NA C Process i

j

6 CAD System Torus /Drywell Exhaust
.

i to Standby Gas Treatment
(FCV-84-19. -20) 2 10 C SC

Core Spray Discharge to Reactor

F Check Valves (FCV-75-26. -54) 2 NA C- Process

u

) 6 Drywell AP air compressor suction
valve (FCV-64-139) 1 10 C SC

.

b 6 Drywell AP air compressor discharge
* valve (FCV-64-140) 1 10 C SC

i

i
5 6 Drywell CAM suction valves

(FCV-90-254A and -2548) 2 10 0 GC

:| 6 Drywell CAM discharge valves
~ (FCV-90-257A and -2578) 2 10 0 GC

.

} 6 Drywell CAM suction valve
(FCV-90-255) 1 10 0 GC ,

.

)
I BFN-Unit 1
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NOTES FOR TABLE 3.7.A

Key: 0 = Open
C = Closed

SC = Stays Closed4

GC = Goes Closed.

Note: Isolation groupings are as follows:

Group 1: The valves in Group 1 are actuated by any one of the following
conditions:

1. Reactor Vessel Low Water Level (378")
! 2. Main Steamline High Radiation

3. Main Steamline High Flow
4. Main Steamline Space High Temperature
5. Main Steamline Low Pressure

i

Group 2: The valves in Group 2 are actuated by any of the following
conditions:

1. Reactor vessel Low Water Level (538")
2. High Drywell Pressure

Group 3: The valves in Group 3 are actuated by any of the following
conditions:

1. Reactor Low Water Level (538")

O 2. Reactor Water Cleanup System High Temperature
3. Reactor Water Cleanup System High Drain Temperature

Group 4: The valves in Group 4 are actuated by any of the following
conditions:

1. HPCI Steamline Space High Temperature
2. HPCI Steamline High Flow
3. HPCI Steamline Low Pressure

Group 5: The valves in Group 5 are actuated by any of the following condition:

4 1. RCIC Steamline Space High Temperature
2. RCIC Steamline High Flow
3. RCIC Steamline Low Pressure

Group 6: The valves in Group 6 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Level (538")
2. High Drywell Pressure
3. Reactor Building Ventilation High Radiation

Ov
BFN 3.7/4.7-30
Unit 1
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Group 7: The valves in Group 7 are automatically actuated by only the
following condition:

O1. The respective turbine stean supply valve not fully closed.

Group 8: The valves in Group 8 are automatically actuated by only the
following conditions:

1. High Drywell Pressure

2. Reactor Vessel Low Water Level (538")

O

|
1

|

9
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TABLE 3.7.B
TESTABLE PENETRATIONS WITH DOUBLE O-RING SEALSp

V
Penetration No. Identification

X-1A Equipment Hatch !
X-1B Equipment Hatch |
X-4 Head Access, Drywell I

X-6 CRD Removal Hatch
X-25 Flange on 64-18
X-25 Flange on 64-19
X-25 Flange on 84-8A
X-25 Flange on 84-8D
X-26 Flange on 54-31
X-26 Flange on 64-34
X-35A TIP Drive
X-35B TIP Drive
X-35C TIP Drive
X-35D TIP Drive
X-35E TIP Drive
X-35F TIP Indexer Purge
X-350 Spare
X-47 Power Operation Test
X-200A Suppression Chamber Access Hatch
X-200B Suppression Chamber Access Hatch

- Drywell Head
- Shear Lug No. 1

O' - Shear Lug No. 3

- Shear Lug No. 2

- Shear Lug No. 4
- Shear Lug No. 5
- Shear Lug No. 6

i - Shear Lug No. 7
- Shear Lug No. 8

X-205 Flange on 64-20
X-205 Flange on 64-21
X-205 Flange on 84-8B
X-205 Flange on 84-8C
X-205 Flange on 76-19
X-205 Flange on 76-18
X-223 Suppression Chamber Access Hatch
X-231 Flange on 64-29
X-231 Flange on 64-32

,

1

1

<

4
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TABLE 3.7.C
TESTABLE PENETRATIONS WITH TESTABLE BELLOWS

rO
X-7A - Primary Steamline X-Il - Steamline to HPCI Turbine

X-78 - Primary Steamline X-12 - RHR Shutdown Supply Line.

X-7C - Primary Steamline X-13A - RHR Return Line

| X-7D - Primary Steamline X-13B - RHR Return Line
I
'

X-8 - Primary Steamline Drain X-14 - Reactor Water Cleanup Line

X-9A - Feedwater Line X-16A - Core Spray Line

X-98 - Feedwater Line X-16B - Core Spray Line

X-10 - Steamline to RCIC Turbine X-17 - RHR Head Spray Line

I.
!

!

1

,

i

|

|
,

O
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TABLE 3.7.D
AIR TESTRD ISOLATION VALVES

O )-4

(s,/ Velve Valve Identification<

1-14 Main Steam
1-15 Main Steam
1- 26 Main Steam

)- 1-27 Main Steam
] 1-37 Main Steam
i 1-38 Main Steam

)i
1-51 Main Steam
1-52 Main Steam

$ 1-55 Main Steam Drain
1-56 Main Steam Drain

i 2-1192 Service Water
3 2-1383 Service Water

3-554 Feedwater
I 3-558 Feedwater
i 3-568 Feedwater

3-572 Feedwater
32-62 Drywell Compressor Suction
32-63 Drywell Compressor Suction

| 32-336 Drywell compressor Return
32-2163 Drywell Compressor Return

| 32-2516 Drywell compressor Return

| 32-2521 Drywell Compressor Return
33-1070 Service Air

I 33-785 Service Air

O 43-13 ' Reactor Water Sample Lines
43-14 Reactor Water Sample Lines2

63-525 Standby Liquid Control Discharge
63-526 Standby Liquid Control Discharge
64-17 Drywell and Suppression Chamber Air

Purge Inlet
64-18 Drywell Air Purge Inlet
64-19 Suppression Chamber Air Purge Inlet'

64-20 Suppression Chamber vacuum Relief
. 64-c.v. Suppression Chamber Vacuum Relief
| 64-21 Suppression Chamber vacuum Relief
i 64-c.v. Suppression Chamber Vacuum Relief

64-29 Drywell Main Exhaust.

64-30 Drywell Main Exhaust
; 64-32 Suppression Chamber Main Exhaust

64-33 Suppression Chamber Main Exhaust
64-31 Drywell Exhaust to Standby Gas Treatment

j 64-34 Suppression Chamber to Standby Gas
! Treatment

64-139 Drywell Pressurization, Compressor Suction
;

j 64-140 Drywell Pressurization, Compressor
Discharge

4

i

|
t
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TABLE 3.7.D (Continued)

valve Valve Identification'

68-508 CRD to RC Pump Seals
68-523 CRD to RC Pump Seals
68-550 CRD to RC Pump Seals
68-555 CRD to RC Pump Seals
69-1 RWCU Supply

69-2 RWCU Supply

69-579 RWCU Return
71-2 RCIC Steam Supply
71-3 RCIC Steam Supply
71-39 RCIC Pump Discharge
71-40 RCIC Pump Discharge
73-2 RCIC Steam Supply
73-3 RCIC Steam Supply
73-44 HPCI Pump Discharge
73-45 HPCI Pump Discharge
73-81 HPCI Steam Supply Bypass
74-47 RRR Shutdown Suction
74-48 RHR Shutdown Suction
74-661 RHR Shutdown Suction
74-662 RHR Shutdown Suction
76-17 Drywell/ Suppression Chamber Nitrogen Purge
76-18 Drywell Nitrogen Purge Inlet
76-19 Suppression Chamber Purge Inlet
76-24 Drywell/ Suppression Chamber Nitrogen Purge
76-49 Containment Atmospheric Monitor
76-50 Containment Atmospheric Monitor-

76-51 Containment Atmospheric Monitor
76-52 Containment Atmospheric Monitor
76-53 Containment Atmospheric Monitor
76-54 containment Atmospheric Monitor
76-55 Containment Atmospheric Monitor
76-56 Containment Atmospheric Monitor
76-57 Containment Atmospheric Monitor
76-58 Containment Atmospheric Monitor
76-59 Containment Atmospheric Monitor
76-60 Containment Atmospheric Monitor
76-61 Containment Atmospheric Monitor
76-62 containment Atmospheric Monitor
76-63 Containment Atmospheric Monitor
76-64 Containment Atmospheric Monitor
76-65 Containment Atmospheric Monitor
76-66 Containment Atmospheric Monitor
76-67 Containment Atuospheric Monitor
76-68 Containment Atmospheric Monitor
77-2A Drywell Floordrain Sump
77-2B Drywell Floordrain Sump

I

77-15A Drywell Equipment Drain Sump
77-15B Drywell Equipment Drain Sump

O!
BFN 3.7/4.7-35
Unit 1
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TABLE 3.7.D (Continued)

valve valve Identification

! 84-8A containment Atmospheric Dilution
84-88 Containment Atmospheric Dilution
84-8C Containment Atmospheric Dilution
84-8D Containment Atmospheric Dilution
84-19 Containment Atmospheric Dilution

84-20 Main Exhaust to Standby Gas Treatment
84-600 Main Exhaust to Standby Gas Treatment
84-601 Main Exhaust to Standby Gas Treatment

84-602 Main Exhaust to standby Gas Treatment
84-603 Main Exhaust to Standby Gas Treatment
85-576 CRD Hydraulic Return
90-254A Radiation Monitor Suction
90-254B Radiation Monitor Suction
90-255 Radiation Monitor Suction
90-257A Radiation Monitor Discharge
90-257B Radiation Monitor Discharge

l

I

O
,

i

!

I
J

i

!
!

i
a
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TABLE 3.7.E
- PRIMARY CONTAIMENT ISOLATION VALVES WICH TERMINATE

BELOW THE SUPPRESSION POOL WATER LE"EL)

Valve Valve Identification

12-738 Auxiliary Boiler to RCIC
12-741 Auxiliary Boiler to RCIC
43-28A RHR Suppression Chamber Sample Lines
43-28B RHR Suppression Chamber Sample Lines
43-29A RHR Suppression Chamber Sample Lines
43-298 RHR Suppression Chamber Sample Lines
2-1143 Demineralized Water
71-14 RCIC Turbine Exhaust
71-32 RCIC Vacuum Pump Discharge
71-580 RCIC Turbine Exhaust
71-592 RCIC Vacutaa Pump Discharge
73-23 HPCI Turbine Exhaust,

! 73-24 HPCI Turbine Exhaust Drain
73-603 HPCI Turbine Exhaust
73-609 HPCI Exhaust Drain
74-722 RHR

] 75-57 Suppression Chamber Drain
15-58 Suppression Chamber Drain

O

.,

!

i
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TABLE 3.7.F
PRIBUutY CONTAINMENT ISOLATION VALVES LOCATED IN

WATER SEALED SEISMIC CLASS 1 LINRS)

Valve valve Identification

74-53 RHR LPCI Discharge
74-54 RHR
74-57 RHR Suppression Chamber Spray
74-58 RRR Suppression Chamber Spray
74-60 RHR Drywell Spray
74-61 RHR Drywell Spray
74-67 RHR LPCI Discharge'

74-68 RHR LPCI Discharge
74-71 RHR Suppression Chamber Spray

i 74-72 RHR Supprpssion Chamber Spray
j 74-74 RHR Drywell Spray
l 74-75 RHR Drywell Spray

74-77 RHR Head Spray
74-78 RHR Head Spray
75-25 Core Spray Discharge
75-26 core Spray Discharge

; 75-53 Core Spray Discharge
75-54 Core Spray Discharge4

|
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TABLE 3.7.H

TESTABLE ELECTRICAL PENETRATIONS

\

X-100A Indication and Control

X-1003 Neutron Monitoring

X-100C " "

X-100D " "

X-1005 " "

X-100F " "

X-1000 CRD Rod Position Indic.

X-101A Recirc. Pump Power

|X-1018 " " =

X-101C " " "
|

X-101D " " "

() X-102 Thermocouples

X-103 CRD Rod Position Indic.

X-104A Indication and Control

X-104B CRD Position Indic.

X-104C Neutron Monitor

X-104D Thermocouples

X-104E Indication and control

X-104F " " "

X-105A Spare (non-testable)

X-105B Recirc. Pump Power

X-105C " " "

,,, 3.7/4.7-39
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TABLE 3.7.H (Continued)

X-105D spare

X-106A CRD Rod Position Indic.

X-106B Neutron Monitoring

" "X-107A

X-107B Spare (testable)

X-108A Power

X-108B CRD Rod Position Indic.

" " " "X-109
|

X-110A Power
i

X-110B CRD Rod Position Indic.

X-219 Suppression Chamber Vacuum Breaker

O

O
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3.7/4.~1 R&gER

3.7.A & 4.7.A Primary Containment .

The integrity of the primary containment and operation of the core
standby cooling system in combination, ensure that the release of
radioactive materials from the containment atmosphere will be restricted-
to those leakage paths and associated leak rates assumed in the accident

|' analyses. This restriction, in conjunction with the leakage rate
limitation, will limit the site boundary radiation doses to within the
limits of 10 CFR Part 100 during accident conditions.

During initial core loading and while the low power test program is being
conducted and ready access to the reactor vessel is required, there will
be no pressure on the system thus greatly reducing the chances of a pipe
break. The reactor may be taken critical during this period; however,
restrictive operating procedures will be in effect to minimize the
probability of an accident occurring.

.

The limitations on primary containment leakage rates ensure that the
total containment leakage volume will not exceed the value assumed in the
accident analyses at the peak accident pressure of 49.6 psig, P . Asa
an added conservatism, the measured overall integrated leakage rate is
further limited to 0.75 L during performance of the periodic tests toa
account for possible degradation of the containment leakage barriers
between leakage tests.

The surveillance testing for measuring leakage rates are consistent with
the requirements of Appendix J of 10 CFR Part 50 (type A, B, and C tests).

' The pressure suppression pool water provides the heat sink for the
| reactor primary system energy release following a postulated rupture of
| the system. .The pressure suppression chamber water volume must absorb
'

the associated decay and structural sensible heat release during primary i

system blowdown from 1,035 psig. Since all of the gases in the drywell
are purged into the pressure suppression chamber air space during'a loss
of coolant accident, the pressure resulting from isothermal compres.sion
plus the vapor pressure of the liquid must not exceed 62 psig, the
suppression chamber maximum pressure. The design volume of the
suppression chamber (water and air) was obtained by considering that the
total volume of reactor coolant to be condensed is discharged to the
suppression chamber and that the drywell volume is purged to the
suppression chamber.

Using the minimum or maximum water levels given in the specification,
containment pressure during the design basis accident is approximately
49 psig, which is below the maximum of 62 psig. 'The maximum water level
indications of -1 inch corresponds to a downconer submergence of
three feet seven inches and a water volume of 127,800 cubic feet with or

.128,700 cubic feet without the drywell-suppression chamber differential '

pressure control. The minimum water level indication of -6.25 inches
with differential pressure control and -7.25 inches without differential
pressure control corresponds to a downconer submergence of approximately
three feet and water volume of approximately 123,000 cubic feet.

O
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3.7/4.7 BASES (Cont'd)

Maintaining the water level between these levels will ensure that the torus '

water volume and downcomer submergence are within the aforementioned limits
during normal plant operation. Alarms, adjusted for instrument error, will
notify the operator when the limits of the torus water level are approached.

The maximum permissible bulk pool temperature is limited by the potential for
stable and complete condensation of steam discharged from safety relief valves
and adequate core spray pump net positive suction head. At reactor vessel
pressures above approximately 555 psig, the bulk pool temperature shall not
exceed 180*F. At pressures below approximately 240 psig, the bulk temperature
may be as much as 184*F. At intermediate pressures, linear interpolation of ,

the bulk temperature is permitted. |

They also represent the bounding upper limits that are used in suppression
pool temperature response analyses for safety relief valve discharge and
loss-of-coolant accident (LOCA) cases. The actions required by Specification
3.7.c., -d. -e. and -f., assure the reactor can be depressurized in a timely
manner to avoid exceeding the maximum bulk suppression pool water limits.
Furthermore, the 184*F limit provides that adequate RHR and core spray pump
NPSH will be available without dependency on containment overpressure.

Should it be necessary to drain the suppression chamber, this should only be
done when there is no requirement for core standby cooling systems
operability. Under full power operation conditions, blowdown from an initial
suppression chamber water temperature of 95'F results in a peak long term
water temperature which is sufficient for complete condensation.

Limiting suppression pool temperature to 105'F during RCIC, HPCI, or relief
valve operation when decay heat and stored energy is removed from the primary
system by discharging reactor steam directly to the suppression chamber
ensures adequate margin for controlled blowdown anytime during RCIC operation
and ensures margin for complete condensation of steam from the design basis
LOCA.

In addition to the limits on temperature of the suppression chamber pool
water, operating procedures define the action to be taken in the event a
relief valve inadvertently opens or sticks open. This action would include:
(1) use of all available means to close the valve, (2) initiate suppression
pool water cooling heat exchangers, (3) initiate reactor shutdown, and (4) if
other relief valves are used to depressurize the reactor, their discharge
shall be separated from that of the stuck-open relief valve to assure mixing
and uniformity of energy insertion to the pool.

If a LOCA were to occur when the reactor water temperature is below
approximately 330'F the containment pressure will not exceed the 62 psig code
permissible pressures even if no condensation were to occur. The maximum
allowable pool temperature, whenever the reactor is above 212*F, shall be
governed by this specification. Thus, specifying water volume-temperature
requirements applicable for reactor-water temperature above 212'F provides
additional margin above that available at 330'F.

O
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In conjunction with the Mark I containment Short Term Program, a plant unique
analysis was performed (" Torus Support System and Attached Piping Analysis fore

( the Browns Ferry Nuclear Plant Units 1, 2, and 3," dated September 9, 1976 and
supplemented October 12, 1976) which demonstrated a factor of safety of.at
least two for the weakest element in the suppression chamber support system
and attached piping. The maintenance of a drywell-suppression chamber
differential pressure of 1.1 psid and a suppression chamber water level
corresponding to a downconer submergence range of 3.06 feet to 3.58 feet will
assure the integrity of the suppression chamber when subjected to
post-loss-of-coolant suppression pool hydrodynamic forces.

Inertine

The relativity small containment volume inherent in the GE-BWt pressure
suppression containment and the large amount of zircordum in the core are such
that the occurrence of a very limited (a-percent or so) reaction of the
zirconitsa and steam during a loss-of-coolant accident could lead to the
liberation of hydrogen combined with an air atmosphere to result in a
flasanable concentration in the containmer t. If a sufficient amount of
hydrogen is generated and oxygen is available in stoichiometric quantities the
subsequent ignition of the hydrogen in rapid recombination rate could lead to
failure of the containment to maintain a low leakage integrity. The
<4 percent hydrogen concentration minimizes the possibility of hydrogen
combustion following a loss-of-coolant accident.

The occurrence of primary system leakage following a major refueling outage or
other scheduled shutdown is much more probable than the occurrence of the
loss-of-coolant accident upon which the specified oxygen concentration limit

O is based. PermittiM access to the drywell for leak inspections during a
startup is judged prudent in terms of the added plant safety offered without
significantly reducing the margin of safety. Thus, to preclude the
possibility of starting the reactor and operating for extended periods of time
with significant leaks in the primary system, leak inspections are scheduled
during startup periods, when the primary system is at or near rated operating I

temperature and pressure. The 24-hour period to provide inerting is judged to
be sufficient to perform the leak inspection and establish the required oxygen
concentratlon.

To ensure that the hydrogen concentration is maintained less than 4 percent |following an accident, liquid nitrogen is maintained on-site for containment
atmosphere dilution. About 2,260 gallons would be sufficient as a seven-day
supply, and replenishment facilities can deliver liquid nitrogen to the site

I within one day; tierefore, a requirement of 2,500 gallons is conservative.
Following a loss-of-coolant accident the Containment Air Monitoring (CAM)
nystem continuously monitors tt.e hydrogen concentration of the containment

i voltsee. Two independent ayatens (a syatem consists of one hydrogen sensing
circuit) are installed in the drywell and the torus. Each sensor and
associated circuit is periodically checked by a calibration gas to verify

I operation. Failure of one system does not reduce the ability to monitor
I system atmosphere as a second independent and redundant system will still be

operable.

|

O
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In terms of separability, redundancy for a failure of the torus system is
based upon at least one operable drywell system. The drywell hydrogen
concentration can be used to limit the torus hydrogen concentration during
post-loss-of-coolant accident conditions. Post-loss-of-coolant accident
calculations show that the CAD system initiated within two-hours at a flow
rate of 100 scfm will limit the peak drywell and wetwell hydrogen
concentration to 3.6-percent (at 4 hours) and 3.8-percerit (at 32 hours),
respectively. This is based upon purge initiation after 20 hours at a flow
rate of 100 scfm to maintain containment pressure below 30 psig. Thus, peak
torus hydrogen concentration can be controlled below 4.0 percent using either
the direct torus hydrogen monitoring system or the drywell hydrogen monitoring
system with appropriate conservatism ($ 3.8-percent), as a guide for CAD / Purge
operations.

Vacuum Relief

The purpose of the vacuum relief valves is to equalize the pressure between
the drywell and suppression chamber and reactor building so that the
structural integrity of the containment is maintained. The vacuum relief
system from the pressure suppression chamber to reactor building consists of
two 100 percent vacuum relief breakers (two parallel sets of two valves in
series). Operation of either system will maintain the pressure differential
less than 2 psig; the external design pressure. One reactor building vacuum
breaker may be out of service for repairs for a period of seven days. If
repairs cannot be completed within seven days, the reactor coolant system is
brought to a condition where vacuum relief is no longer required.

When a drywell-suppression chamber vacuum breaker valve is exercised through
an opening-closing cycle the position indicating lights in the control room
are designed to function as specified below:

Initial and Final Check - On (Fully Closed)
Condition Green - On

Red - Off

Opening Cycle Check - Off (Cracked Open)
Green - Off (> 80' open)
Red - On (> 3' Open)

Closing Cycle Check - On (Fully Closed)
Green - On (< 80' open)
Red - Off (< 3' Open)

The valve position indicating lights consist of one check light on the check
light panel which confirms full closure, one green light next to the hand
switch which confirms 80' of full opening and one red light next to the hand
switch which confirms "near closure" (within 3' of full closure). Each Itght

is on a separate switch. If the check light circuit is operable when the
valve is exercised by its air operator there exists a confirmation that the
valve will fully close. If the red light circuit is operable, there exists a
confirmation that the valve will at least "nearly close" (within 3' of full
closure). The green light circuit confirms the valve will fully open. If
none of the lights change indication during the cycle, the air operator must

O
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! 3.7/4.7 m (Cont'd)
be inoperable or the valve disc is stuck. For this case, a check light on and

|
- red light off confirms the disc is in a nearly closed position even if one of

j the indications is in error. Although the valve may be inoperable for full
! closure, it does not constitute a safety threat.

i

i If the red light circuit alone is inoperable, the valve shall still be
j considered fully operable. If the green and red or the green light circuit
i alone is inoperable the valve shall be considered inoperable for opening. If
i the check and green or check light circuit alone is inoperable, the valve
! shall be considered inoperable for full closure. If the red and check light
! circuits are inoperable the valve shall be considered inoperable and open
i greater than 3*. For a light circuit to be considered operable the light must
4 go on and off in proper sequence during the opening-closing cycle. If none of

the lights change indication during the cycle, the valve shall be considered
; inoperable and open unless the check light stays on and the red light stays
i off in which case the valve shall be considered inoperable for opening.
1

| The 12 drywell vacuum breaker valves which connect the suppression chamber and
drywell are sized on the basis of the Bodega pressure suppression system-i

i tests. Ten operable to open vacuum breaker valves (18-inch) selected on this
test basis and confirmed by the green lights are adequate to limit the

i
pressure differential between the suppression chamber and drywell during ,

i postaccident drywell cooling operations to a value which is within suppression
; system design values.
!

I The containment design has been examined to determine that a leakage
i equivalent to one drywell vacuum breaker opened to no more than a nominal 3'
{ as confirmed by the red light is acceptable.

I

{
- on this basis an indefinite allowable repair time for an inoperable red light

; circuit on any valve or an inoperable check and green or check light circuit
; alone or a malfunction of the operator or disc (if nearly closed) on one
i valve, or an inoperable green and red or green light circuit alone on two
j valves is justified.

:

I During each operating cycle, a leak rate test shall be performed to verify
that significant leakage flow paths do not exist between the drywell and*

j suppression chamber. The drywell pressure will be increased by at least i

one psi with respect to the suppression chamber pressure and held constant.4

1 The two psig setpoint will not be exceeded. The subsequent suppression
! chamber pressure transient (if any) will be monitored with a sensitive
] pressure gauge. If the drywell pressure cannot be increased by one psi over
j the suppression chamber pressure it would be because a significant leakage |

i path exists; in this event the leakage source will be identified and
j eliminated before power operation is resumed.
1

i with a differential pressure of greater than one psig, the rate of change of
the suppression chamber pressure must not exceed 0.38 inches of water per

]i minute as measured over a 10-minute period, which corresponds to about
j 0.14 lb/sec of containment air. In the event the rate of change exceeds this

| value then the source of leakage will be identified and eliminated before
power operation is resumed.

i
1
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The water in the suppression chamber is used for cooling in the event of an
accident; i.e., it is not used for normal operation; therefore, a daily check
of the temperature and volume is adequate to assure that adequate heat removal
capability is present.

The interior surfaces of the drywell and suppression chamber are coated as
necessary to provide corrosion protection and to provide a more easily
decontaminable surface. The surveillance inspection of the internal surfaces
each operating cycle assures timely detection of corrosion. Dropping the
torus water level to one foot below the normal operating level enables an
inspection of the suppression chamber where problems would first begin to show.

The primary containment preoperational test pressures are based upon the
calculated primary containment pressure response in the event of a
loss-of-coolant accident. The peak drywell pressure would be about 49 psig
which would rapidly reduce to less than 30 psig within 20 seconds following
the pipe break. Following the pipe break, the suppression chamber pressure
rises to 27 psig within 25 seconds, equalizes with drywell pressure, and
decays with the drywell pressure decay.

The design pressure of the drywell and suppression chamber is 56 psig. The
design leak rate is 0.5-percent per day at the pressure of 56 psig. As
pointed out above, the pressure response of the drywell and suppression
chamber following an accident would be the same after about 25 seconds. Based
on the calculated containment pressure response discussed above, the primary
containment preoperational test pressures were chosen. Also based on the
primary containment pressure response and the fact that the drywell and
suppression chamber function as a unit, the primary containment will be tested
as a unit rather than the individual components separately.

The calculated radiological doses given in Section 14.9 of the PSAR were based
on an assumed leakage rate of 0.635-percent at the maximum calculated pressure
of 49.6 psig. The doses calculated by the NRC using this bases are 0.14 rem,
whole body passing cloud gamma dose, and 15.0 rem, thyroid dose, which are
respectively only 5 x 10-3 and 10-1 times the 10 CPR 100 reference doses.
Increasing the assumed leakage rate at 49.6 psig to 2.0 percent as indicated
in the specifications would increase these doses approximately a factor of
three, still leaving a margin between the calculated dose and the 10 CFR 100
reference values.

Establishing the test limit of 2.0-percent / day provides an adequate margin of
safety to assure the health and safety of the general public. It is further
considered that the allowable leak rate should not deviate significantly from
the containment design value to take advantage of the design leak-tightness
capability of the structure over its service lifetime. Additional margin to
maintain the containment in the "as built" condition is achieved by
establishing the allowable operational leak rate. The allowable operational
leak rate is derived by multiplying the maximum allowable leak rate (49 psig
Method) or the allowable test leak rate (25 psig Method) by 0.75 thereby
providing a 25-percent margin to allow for leakage deterioration which may
occur during the period between leak rate tests.

O
BFN 3.7/4.7-46
Unit 1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

N

3.7/4.7 BASBS (Cont'd)

The primary containment leak rate test frequency is based on maintaining
adequate assurance that the leak rate remains within the specification. Thei

i leak rate test frequency is based on the NRC guide for developing leak rate
j testing and surveillance of reactor containment vessels. Allowing the test

intervals to be extended up to 10 months permits'some flexibility needed to
j have the tests coincide with scheduled or. unscheduled shutdown periods.

1

The penetration and air purge piping leakage test frequency. along with the
containment leak rate tests, is adequate to allow detection of leakage
trends. Whenever a bolted double-gasketed penetration is broken and remade,,

j the space between the gaskets is pressurized to determine that the seals are
f performing properly. It is expected that the majority of the leakage from

valves, penetrations and seals would be into the reactor' building. However,
it is possible that leakage into other parts of the facility could occur.

i such leakage paths that may affect significantly the consequences of accidents
! are to be minimized.

!
! The primary containment is normally slightly pressurized during period of

reactor operation. Nitrogen used for inerting could leak out of the
containment but air could not leak in to increase oxygen concentration. Once

;

{ the containment is filled with nitrogen to the required concentration.
,

|

; determining the oxygen concentration twice a week serves as an added assurance !

j that the oxygen concentration will not exceed 4 percent. ~

3.7.B/3.*l.C Standby Gas Treatment System and Secondary Containmet1t,

The secondary containment is designed to minimize any ground level release of
; radioactive materials which might result from a serious accident. The reactor
j building provides secondary containment during reactor operation, when the

drywell is sealed and in service; the reactor building provides primary1

1 containment when the reactor is shutdown and the drywell is open, as during
' refueling. Because the secondary containment is an integral part of the
{ complete containment system, secondary containment is required at all times
i that primary containment is required as well as during refueling.
i

! The standby gas treatment system is designed to filter and exhaust the reactor
l building atmosphere to the stack during secondary containment isolation
) conditions. All three standby gas treatment system fans are designed to i
: automatically start upon containment isolation and to maintain the reactor
; building pressure to the design negative pressure so that all leakage should
j be in-leakage.

High efficiency particulate air (HEPA) filters are installed before and after

the charcoal absorbers to minimize potential release of particulates to the
j environment and to prevent clogging of the iodine absorbers. The charcoal
! absorbers are installed to reduce the potential release of radioiodine to the
i environment. The in place test results should indicate a system leak |
j tightness of less than 1 percent bypass leakage for the charcoal absorbers and !

l a HEPA efficiency of at least 99 percent removal of DOP particulates. The |

| !aboratory carbon sample test results should indicate a radioactive methyl
iodide removal efficiency of at least 95 percent for expected accident;

i conditions. If the efficiencies of the HEPA filters and charcoal absorbers
J are as specified, the resulting doses will be less than the 10 CPR 100
. guidelines for the accidents analyzed. Operation of the fans significantly
; different from the design flow will change the removal efficiency of the HEPA
j filters and charcoal absorbers,

j BFW 3.7/4.7-47
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only two of the three standby gas treatment systems are needed to clean up the
reactor building atmosphere upon containment isolation. If one system is
found to be inoperable, there is no immediate threat to the containment system
performance and reactor operation or refueling operation may continue while
repairs are being made. If more than one train is inoperable, the plant is
brought to a condition where the standby gas treatment system is not requ ir ed .

4.7.B/4.7.C Standby Gas Treatment System and Secondary Containment

Initiating reactor building isolation and operation of the standby gas
treatment system to maintain at least a 1/4 inch of water vacuum within the
secondary containment provides an adequate test of the operation of the
reactor building isolation valves, leak tightness of the reactor building and
performance of the standby gas treatment system. Functionally testing the
initiating sensors and associated trip logic demonstrates the capability for
automatic actuation. Performing these tests prior to refueling will
demonstrate secondary containment capability prior to the time the primary
containment is opened for refueling. Periodic testing gives sufficient
confidence of reactor building integrity and standby gas treatment system
performance capability.

The test frequencies are adequate to detect equipnent deterioration -)rior to;
significant defects, but the tests are not frequent enough to load the
filters, thus reducing their reserve capacity too quickly. That the testing
frequency is adequate to detect deterioration was demonstrated by the tests
which showed no loss of filter efficiency after two years of operation in
the ruqqed shipboard environment on the US Savannah (ORNL 3726). Pressure
drop across the combined HEPA filters and charcoal adsorbers of less than
six inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Heater capability, pressure drop and air distribution should be determined at
least once per operating cycle to show system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon refrigerant shall be performed
in accordance with USAEC Report DP-1082. Iodine removal efficiency tests
shall follow RDT Standard M-16-lT. The charcoal adsorber efficiency test
procedures should allow for the removal of one adsorber tray, emptying of one
bed from the tray, mixing the adsorbent thoroughly and obtaining at least two
samples. Each sample should be at least two inches in diameter and a length
equal to the thickness of the bed. If test results are unacceptable, all
adsorbent in the system shall be replaced with an adsorbent qualified
according to Table 1 of Regulatory Guide 1.52. The replacement tray for the
adsorber tray removed for the test should meet the same adcorbent quality.
Tests of the HEPA filters with DOP aerosol shall be performed in accordance to
ANSI N510-1975. Any HEPA filters found defective shall be replaced with
filters qualified pursuant to R'egulatory Position C.3.d of Regulatory
Guide 1.52.

All elements of the heater should be demonstrated to be functional and
operable during the test of heater capacity. Operation of each filter train
for a minimum of 10 hours each month will prevent moisture buildup in the
filters and adsorber system.

|
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with doors closed and fan in operation, DOP aerosol shall be sprayed
r" externally along the full linear periphery of each respective door to check
( the gasket seal. Any detection of DOP in the fan exhaust shall be considered

an unacceptable test result and the gaskets repaired and test repeated.

If significant.paintir.g fire or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or-foreign material, the same tests.and sample analyris shall be

.

performed as required for operational'use. The determination c,f significant
shall be made by the operator on duty at the time of the incid et.
Knowledgeable staff members should be consulted prior to making this
determination.

Demonstration of the automatic initiation capability and operability of filter
cooling is necessary to assure system performance capability. If one standby
gas treatment system is inoperable, the other systems must be tested daily.
This substantiates the availability of the operable systems and thus reactor
operation and refueling operation can continue for a limited period of time.

3.7.D/4.7.D Primary Containment Isolation Valves

Double isolation valves are provided on lines penetrating the primary
containment and open to the free space of the containment. . Closure of one of
the valves in each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to irinimize the
potential leakage paths from the containment in the event of a 1D3.

Group 1 - Process lines are isolated by reactor vessel low water level (378")

O in order to allow for removal of decay heat subsequent to a scram, yet isolate
in time for proper operation of the core standby cooling systems. The valves
in Group 1, except the reactor water sample line valves, are also closed when
process instrumentation detects excessive main steam line flow, high
radiation, low pressure, or main steam space high temperature. The reactor
water sample line valves isolate only on reactor low water level at 378" or
main steam line high radiation.

Group 2 - Isolation valves are closed by reactor vessel low water level (538")
or high drywell pressure. The Group 2 isolation signal also " isolates" the
reactor building and starts the standby gas treatment system. It is not
desirable to actuate the Group 2 isolation signal by a transient or spurious
signal.

Group 3 - Process lines are normally in use, and it is therefore not desirable
to cause spurious isolation due to high drywell pressure resulting from
nonsafety related causes. To protect the reactor from a possible pipe break
in the system, isolation is provided by high temperature in the cleanup system
area or high flow through the inlet to the cleantrp system. Also, since the
vessel could potentially be drained through the cleanup system, a low-level j
isolation is provided.

j

|
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3.7/4.7 BASES (Cont'd)

Groups 4 and 5 - process lines are designed to remain operable and mitigate
the consequences of an accident which results in the isolation of other
process lines. The signals which initiate isolation of Groups 4 and 5 process
lines are therefore indicative of a condition which would render them
inoperable.

Group 6 - Lines are connected to the primary containment but not directly to
the reactor vessel. These valves are isolated on reactor low water level
(538"), high drywell pressure, or reactor building ventilation high radiation
which would indicate a possible accident and necessitate primary containment
isolation.

Group 7 - Process lines are closed only on the respective turbine steam supply
valve not fully closed. This assures that the valves are not open when HPCI
or RCIC action is required.

Group 8 - Line (traveling in-core probe) is isolated on high drywell pressure
or reactor low water level (538"). This is to assure that this line does not
provide a leakage path when containment pressure or reactor water level
indicates a possible accident condition.

The maximum closure time for the automatic isolation valves of the primary
containment and reactor vessel isolation control system have been selected in
consideration of the design intent to prevent core uncovering following pipe
breaks outside the primary containment and the need to contain released
fission products following pipe breaks inside the primary containment.

In satisfying this design intent, an additional margin has been included in
I specifying maximum closure times. This margin permits identification of
I degraded valve performance prior to exceeding the design closure times.

In order to assure that the doses that may result from a steam line break do
not exceed the 10 CFR 100 guidelines, it is necessary that no fuel rod
perforation resulting from the accident occur prior to closure of the main
steam line isolation valves. Analyses indicate that fuel rod cladding
perforations would be avoided for main steam valve closure times, including
instrument delay, as long as 10.5 seconds.

These valves are highly reliable, have low service requirements and most are
normally closed. The initiating sensors and associated trip logic are also
checked to demonstrate the capability for automatic isolation. The test
interval of once per operating cycle for automatic friciation results in a
failure probability of 1.1 x 10-7 that a line wiH no. 1solate. More
frequent testing for valve operability resulto St e o eater assurance that the
valve will be operable when needed.

:

The main steam line isolation valves are functionally tested on a more !
frequent interval to establish a high degree of reliability.

The primary containment is pene'trated by several small diameter instrument
lines connected to the reactor coolant system. Each instrument line contains
a 0.25-inch restricting orifice inside the primary containment and an excess
flow check valve outside the primary containment.

O
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3.7/4.7 BASEB (Cont'd)

3.7.E/4.~l.E control Room Enereency Ventilation

The control room emergency ventilation system is designed to filter the
control room atmosphere for intake air and/or for recirculation during control
room isolation conditions. The control room emergency ventilation system is
designed to automatically start upon control room isolation and to maintain
the control room pressure to the design positive pressure so that all leakage
should be out leakage.

High efficiency particulate absolute (NEPA) filters are installed before the
charcoal adsorbers to prevent clogging of the iodine adsorbers. The charcoal
adsorbers are installed to reduce the potential intake of radioiodine to the
control room. The in-place test results should indicate a system leak
tightness of less than 1 percent bypass leakage for the charcoal adsorbers and
a HEPA efficiency of at least 99 percent removal of DOP particulates. The
laboratory carbon sample test results should indicate a radioactive methyl
iodide removal efficiency of at least 90 percent for expected accident
conditions. If the efficiencies of the NEPA filters and charcoal adsorbers
are as specified, the resulting doses will be less than the allowable levels
stated in criterion 19 of the General Design Criteria for Nuclear Power
Plants. Appendix A to 10 CFR part 50. Operation of the fans significantly
different from the design flow will change the removal efficiency of the HEPA
filters and charcoal adsorbers.

If the system is found to be inoperable, there is no immediate threat to the
control room and reactor operation or refueling operation may continue for a
limited period of time while repairs are being made. If the system cannot be
repaired within seven days, the reactor is shutdown and brought to ColdO Shutdown within 24 hours or refueling operations are terminated.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less
than six inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adscrbers with halogenated hydrocarbon shall be performed in
accordance with USAEC Report-1082. Iodine removal efficiency tests shall
follow RDT Standard M-16-1T. The charcoal adsorber' efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples.
Each sample should be at least two inches in diameter and a length equal to
the thickness of the bed. If test results are unacceptable, all adsorbent in
the system shall be replaced with an adsorbent qualified according to Table 1
of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed
for the test should meet the same adsorbent quality. Tests of the HEPA
filters with DOP aerosol shall be performed in accordance to ANSI N510-1975.
Any HEPA filters found defective shall be replaced with filters qualified
pursuant to Regulatory position C.3.d of Regulatory Guide 1.52.

O
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3.7/4.7 BASES (Cont'd)

Operation of the system for 10 hours every month will demonstrate operability |
of the filters and adsorber system and remove excessive moisture built up on
the adsorber.

If significant painting, fire or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance

shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.

Demonstration of the automatic initiation capability is necessary to assure

system performance capability.

3.7.F/4.7.F Primary Containment Purge System

The primary containment purge system is designed to provide air to purge and
ventilate the primary containment system. The exhaust from the primary
containment is first processed by a filter train assembly and then channeled
through the reactor building roof exhaust system. During power operation, the
primary containment purge and ventilation system is isolated from the primary
containment by two isolation valves in series.

HEPA (high efficiency particulate air) filters are installed before the
charcoal adsorbers followed by a centrifugal fan. The in-place test results
should indicate a leak tightness of the system housing of not less than
99-percent and a HEPA efficiency of at least 99 percent removal of DOP
particulates. The laboratory carbon sample test results should indicate a
radioactive methyl iodide removal efficiency of at least 85-percent.
Operation of the fans significantly different from the design flow will change
the removal efficiency of the HEPA filters and charcoal adsorbers.

If the system is found to be inoperable, the Standby Gas Treatment System may
be used to purge the containment.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less
than 8.5 inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon shall be performed in
accordance with USAEC Report-1082. Iodine removal efficiency tests shall
follow RDT Standard M-16-1T. The charcoal adsorber efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples. I

Each sample should be at least two inches in diameter and a length equal to |

the thickness of the bed. If test results are unacceptable, all adsorbent in

the system shall be replaced with an adsorbent qualified according to Table 1
of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed

O'
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3.7/4.7 BASES (Cont'd)

for the test should meet the same adsorbent quality. Tests of the HEPA
filters with DOP aerosol shall be performed in accordance to ANSI N510-1975.

) Any HEPA filters found defective shall be replaced with filters qualified
pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.

' If significant painting, fire, or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the funes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.

.
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3.8/4.8 RADIOACTIVE MRTERIAL5
'

LIMITING CCAIDITIONS FOR OPERATION SURVEILLANCE WRQUIREBENTS

3.8 Radioactive Materials 4.8 ggyloactive Materials

t Applicability ADDlicability

Applies to the controlled release Applies to the periodic test
of radioactive liquids and gases and record requirements and-

| from the facility, sampling and monitoring
methods used for facilities
effluents.

<

Obiective Objective'

z To define the limits and conditions To ensure that radioactive
i for the release of radioactive liquid and gaseous releases

effluents to the environs to assure from the facility are
j that any radioactive releases are maintained within the limits

as low as practicable and within specified by specifications

] the limits of 10 CFR Part 20. 3.8.A and 3.8.8.

Specification specification

) A. Liauid Effluents A. Lieuld Effluents
1

.

j 1. The radioactivity release 1. Facility records shall
i concentration in liquid be maintained of the
i effluents from the station radioactive concentrations
; shall not exceed the values and volume before dilution

specified in 10 CPR part 20, of each batch of liquid
Appendix B Table II, effluent released, and of
Column 2, for unrestricted the average dilution flow
areas. and length of time over.

which each discharge 1,

I
1 occurred.

|

2. The release rate of radioactive 2. A representative sample of
liquid effluents, excluding each batch of liquid,

j tritium and noble gases, shall effluent released shall be
; not exceed 20 curies during any analyzed for the principal
; calendar quarter. gamma-emnitting nuclides.

3. During release of radioactive 3. Radioactive liquid waste
wastes, the following sampling and activity

2 conditions shall be met: analysis shall be
performed in accordance

with Table 4.8-A.

1

9

.

IO
.
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3.8/4.8 RADIOACTIVE MATFJIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.A. Liquid Effluents 4.8.A. Liquid Effluents

3.8.A.3 (Cont'd)

a. Liquid waste activity and
flow rate shall be
continuously monitored and
recorded during release, and
the effluent control monitor
shall be set to alarm and
automatically close the waste
discharge valve before
exceeding the limits
specified in 3.8.A.1 above.
If this requirement cannot be
met, continued release of
liquid effluents shall be
permitted only during the
succeeding 48 hours provided
that, during this 48-hour
period, two independent
samples of each tank shall be
be analyzed and two station

personnel shall independently
check valving before the
discharge.

4. The system, as designed to 4. The liquid effluent
process liquid radwastes, shall radiation monitor shall
be maintained and shall be be calibrated at least
operated to process liquid quarterly by means of a
radwaste prior to their known radioactive source.discharge when it appears that Each monitor, as described.

| the projected cumulative shall also have an
discharge will exceed 1.25 instrument channel test
curies during any calendar monthly and a sensor check
quarter. daily.

5. The maximum activity to be 5. The performance of
contained in one liquid automatic isolation valvesi

'

radwaste tank that can be and discharge tank |discharged directly to the selection valves shall be |

environs shall not exceed checked annually.
10 curies.

B. Airborne Effluents B. Airborne Effluents

1. The release rate for gross 1. The gross g, y and
activity except for I-131 and particulate activity of
particulates with half-lives gaseous wastes released to
longer than eight days, shall the environment shall be
not exceed: monitored and recorded:

BFN 3.8/4.8-2
Unit I
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3.8/4.8 BADICACTIVE IRTERIALS
,

L.IMITING CONDITIONS FOR OPERATION. SURVEILLANCE REQUIREMENTS(
3.8.B. Airborne Effluents 4.8.B. Airborne Effluents

3.8.B.1 (cont'd) 4.8.B.1 (cont'd)

- Q1 + O2 s1 4. For effluent streams
I:aving continuous

0.13 1.46 monitoring capability.
the activity and flow-

Q1 = release rate from rate shall be monitored
building exhaust vents and recorded to enable
in ci/sec. release rates of gross'

radioactivity to bei

! 92 = release rate from main determined on an hourly

[ stack in ci/sec. basis.

b. For effluent streams
without continuous,

monitoring capability,
the activity shall be
monitored and recorded
and the releases
through these streams

,

i shall be controlled so .

| that the release rates

] from all streams are

i within the limits
; specified in 3.8.B.

j 2. The release rates of I-131 2. Radioactive gaseous weste
"

and particulates with half-lives sampling and activity

,
greater than eight days released analysis shall be performed

'

to the environs as part of in accordance with
airborne effluents shall not Table 4.8.B.
exceed:t

93 94, < 3
i .33 44 |

|
} 93 = release rate from building

exhaust vents in pci/sec..

Q4 = release rate from main
stack in pci/sec.

I

,

I

; BFN 3.8/4.8-3
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITI!K3 CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
_

3.8.B. Airborne Effluents 4.8.B. Airborne Effluents

3. The release rate of gross gaseous 3. Samples of offgas effluents
activity from the plant shall not shall be analyzed at least
exceed 0.10 curies /second when weekly to determine the
averaged over any calendar identity and quantity of
quarter. When the release rate the principal radionuclides
exceeds 0.05 curies /second for being released.
a period of greater than 48 hrs
licensee shall notify the

Director. Directorate of '

Licensing, in writing within
10 days.

4. The release rate of I-131 and 4. All waste gas monitors
particulates with half-lives shall be calibrated at
greater than 8 days from the least quarterly by means
plant shall not exceed 0.8 of a known radioactive
pC1/see when averaged over any source. Each monitor
calendar quarter. When the shall have an instrument
release rate exceeds 0.4 pCi/sec channel test at least
for a period of 1 week, the monthly and a sensor
licensee shall notify the check at least daily.
Director, Directorate of Licensing,
in writing within 10 days.

5. If the limits of 3.8.B are
exceeded, appropriate corrective
action, such as an orderly
reduction of power, shall be
initiated to bring the releases
within the limits.

6. Radioactive gaseous wastes
released to the environment
shall be monitored and
recorded.

~1. During release of gaseous
wastes through the main
stack, the following
conditions shall be met:

O
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3.8/4.8 RADIOACTIVE MRTERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREBENTS

3.8.B. Airborne Effluents

3.8.B.7 (Cont'd),

a. The gross #, y activity
monitor, the iodine sampler
and particulate sampler
-shall be operating.

b. Isolation devices capable
of limiting gaseous release
rates from the main stack
to within the values
specified in 3.8.B.1 above-

shall be operating.

c. If, for an effluent release

path, there is no monitor
OPERABLE, an equivalent
monitor can be substituted to
monitor this effluent release
path or no effluents shall be
released through that effluent .

release path until such monitor
,

; is made available.

! 8. Radioactive gases released from
each unit's turbine and reactor

; building roof vents, the radweste *

building roof vents, and the main3

stack shall be continuously
monitored. To accomplish this, at
least one reactor building and one
turbine building vent monitoring
system per unit shall be operating
whenever that unit's building
ventilation system is in service.
Also, one radwaste building system
vent monitoring channel shall be
operating whenever the radweste

,

ventilation system is in service. |
At least one main stack monitoring
channel shall be operating
whenever any unit's air ejector,
mechanical vacuum pump, or a
standby gas treatment system train
is in service. If normal
monitoring systems are not
available, temporary monitors or
other systems shall be used to
monitor effluent. A monitoring

( }
channel may be out-of-service for

BPN 3.8/4.8-5
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents

3.8.B.7 (Cont'd)

4 hours for functional testing
and calibration without
providing a temporary monitor.
Both stack monitors may be taken
out-of-service for less than
1 hour for purging of monitors
during SI performance. '

If these requirements are not
satisfied for the stack or

i radwaste monitor, the reactors
I shall be in the Hot Shutdown

condition within 24 hours for
the stack and 10 days for the
radwaste vent. Purging during
SI performance is not considered

a loss of monitoring capability.

If these requirements are not
satisfied for the reactor and

| turbine building vents, the fi affected reactor shall be in Hot
shutdown condition within
10 days.

C. Mechanical Vacuum Pumps 4.8.C. Mechanical Vacuum Pumps

1. Each mechanical vacuum pump At least once during each
shall be capable of being operating cycle verify
automatically isolated and automatic securing and ,

secured on a signal of high isolation of the
radioactivity in the steam mechanical vacuum pumps. '

lines whenever the main steam .

isolation valves are open.

2. If a vacuum pump cannot meet
the limits of 3.8.C.1, that
vacuum pump shall be isolated.

O
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3.8/4.6 RADICACTIVE MATERIALS |

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.D. Miscellaneous Radioactive 4.8.D. Miscellaneous Radioactive
Materials Sources Materials Sources

1. Source Leaksee Test 1. Surveillance Requirements
a

Bach sealed source containing Tests for leakage and/or
radioactive material in excess contamination shall be
of those quantities of performed by the licensee
byproduct material listed in or.by other persons
10 CPR 30.*71 Schedule B and specifically authorized by
all other sources, including the Commission or an
alpha emitters, in excess of agreement State, as
0.1 microcurie, shall be free follows:
of 10.005 microcurie of
removable contamination. a. Each sealed source,
Bach sealed source with except startup
removable contamination in sources subject to
excess of the above limit core flux,
shall be immediately containing
withdrawn from use and radioactive material,
(a) either decontaminated other than Hydrogen,

and (b) disposed of in 3, with a half-life
accordance with Commission greater than 30 days
Regulations. and in any form

other than gas shall

O
,

be tested for
leakage and/or
contamination at
intervals not to
exceed 6 months.
The leakage test

i shall be capable of
detecting the
presence of 0.005
microcurie of
radioactive material-

on the test sample,

l

l

:
,

j

!

!
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.8.D. Miscellaneous Radloactlye.
Materials Sources

4.8.D.1 (Cont'd)

b. The periodic leak
test required does
not apply to sealed
sources that are
stored and not being
used. The sources'

excepted from this
test shall be tested
for leakage prior to
any use or transfer
to another user
unless they have-

been leak tested
within 6 months
prior to the date of
use or transfer. In

the absence of a
certification from a
transferor
indicating that a
test has been made
within 6 months
prior to the
transfer, sealed

sources shall not be
put into use until

tested.

c. Startup sources
shall be leak tested

i prior to and
following any repair
or maintenance and
before being
subjected to core
flux.

O
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Table 4.8-A
O

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS

A. Test Tank Release

Type of Minimum Detectable
Sampline Frequency Activity Analysis Concentration, uC(/ml

Bach Batch Principal 7
Gamma-anitting Nuclides 5 x 10 (2)

One Batch / Month Dissolved and Entrained -5
Fission and Activation Gases 10

Monthly Proportional Tritium 10-5
Composite (1) Gross Alpha 10-7

Quarterly Proportional Sr-89, Sr-90 5 x 10-8
C e site (1)

WCyrES

(1) A proportional sample is one in which the quantity of
liquid sampled is proportional to the quantity of

j liquid waste discharged from the plant.

(2) For certain mixtures of gamma emitters, it may not be
possible to measure radionuclides in concentrations
near their sensitivity limits when other nuclides are'

present in the sample in much greater concentrations.
.

Under these circumstances, it will be more appropriate
to calculate the concentrations of such radionuclides'

using observed ratios with those radionuclides which
are measurable.

OV
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TABLE 4.8-5

Radi'=*tive C : ?M Waste Samuline and Analysis
,

Sample sampling Type of Minimum Detectable
i

Type Frequency Activity Analysis (1)
concentration, uc/cc

(2)
Weekly and Principle Gamma 10-4 (3)
each purge smitters

Gas
Monthly and Tritium 10-6
each purge<

weekly (4) 1-131 10-12

Charcoal
| Monthly (4) 1-133, I-135 10-10

(4) Principal Gamma'
,

Weekly Raitters (at least for
Ba-140, La-140, 1-131) 10-11

Particulates
i Monthly

composite of Gross alpha 10-11
weekly samples

guarterly Sr-89, Sr-90

composite of 10-11
monthly ? - les

(1) The above detectability limits for concentrations are
based on technical feasibility and on the potential-

significance in the environment of the quantities
released. For some nuclides, lower detection limits may

be readily achievable and when nuclides are measured;
below the stated limits they should also be reported.

1

(2) Analysis shall also be made within one month of the
initial criticality and following each refueling process
change or other occurrence which could alter the mixture
of radionuclides.

(3) For certain mixtures of gamma emitters, it may not be
possible to measure radionuclides at levels near their
sensitivity limit when other nuclides are present in the
sample at much higher levels. Under these circumstances
it will be more appropriate to calculate the levels of

,

such radionuclides using observed ratios with those
radionuclides that are measurable.

.

|O
,
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TABLE 4.8-B (Continued)

Radioactive Gaseous Waste Samplinq and Analysis

(4) When the average daily gross radioactivity release rate from a release
point egaals or exceeds that given in 3.8.B.3 or when the steady state
gross radioactivity release rate increases by 50 percent over the
previous corresponding power levels' steady-state release rate, the
associated iodine and particulate cartridge shall be analyzed to
determine the release rate increase for iodines and particulates.
When samples are taken more often than that shown, the minimum
detectable concentrations will be correspondingly higher.

O

O
BFN 3.8/4.8-11
Unit 1



3.8 BASES

n
( ) Radioactive waste release levels to unrestricted areas should be kept
'' / "as low as practicable" and are not to exceed the concentration limits

specified in 10 CFR Part 20. At the same time, these specifications

permit the flexibility of operation, compatible with considerations of
health and safety, to assure that the public is provided a dependable
source of power under unusual operating conditions which may
temporarily result in releases higher than the design objectives but
still within the concentration limits specified in 10 CFR Part 20. It

is expected that by using this operational flexibility under unusual
operation conditions, and exerting every effort to keep levels of
radioactive materials as low as practicable, the annual releases will
not exceed a small fraction of the annual average concentration limits
specified in 10 CFR Part 20.

3.8.A Liquid Effluents

Specification 3.8.A.1 requires the licensee to limit the release
concentration of radioactive materials in liquid effluents from the

station to levels specified in 10 CFR Part 20, Appendix B, Table II,
Column 2, for unrestricted areas. This specification provides
assurance that no member of the general public can be exposed to
tiquids containing radioactive materials in excess of limits considered
permissible under the Commission's Rules and Regulations.

Specification 3.8.A.2 establishes an upper limit for the release of
radioactive liquid effluents, excluding tritium and noble gases, of

("')T
20 curies during any calendar quarter. The intent of this

(, specification is to permit the licensee the flexibility of operation to
assure that the public is provided a dependable source of power under
unusual operating conditions which may temporarily result in releases
higher than the levels normally achievable. Releases of up to
20 curies during any calendar quarter will result in concentrations of
radioactive material in liquid effluents at small percentages of the
limits specified in 10 CFR Part 20.

Specification 3.8.A.3 requires that suitable equipment to control and
monitor the releases of radioactive materials in the liquid effluents
are operating during any period these releases are taking place.

Specification 3.8.A.4 requires that the licensee shall maintain and
operate the equipment installed in the radwaste system to reduce the
release of radioactive materials in liquid effluents to as low as
practicable consistent with the requirements of 10 CFR Part 50.36a. In

order to keep releases of radioactive materials as low as practicable,
the specification requires operation of equipment whenever it appears
the projected cumulative release will exceed 1.25 curies during any
calendar quarter.

('~)N/
IlFN 3.8/4.8-12
unit 1
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3.8. BASES (Cont'd)

Specification 3.8.A.5 limits the amount of radioactivity that may be
inadvertently released to the environment to an amount which is as low
as practicable consistent with the requirements of 10 CFR Part 50.36a.

3.8.B Airborne Rffluents

Specification 3.8.B.1 provides a method to be used in summing the
airborne effluents from the main stack and vents which will assure that
the release rate does not exceed 10 CPR Part 20. Table II, Column 1,
for unrestricted areas. The constants are determined by the annual
average site metecrology and an exposure dose of 500 mrem per year to
the whole body.

Specification 3.8.B.2 provides a method to be used in summing airborne
I-131 and particulates with half-lives greater than eight days released
from the stack and vents to assure that the release rate does not
exceed 10 CFR Part 20 Appendix D. Table II, Column 1, for unrestricted
areas. The constants are determined by the annual average site
meteorology and an exposure dose of 500 mrem per year to the whole body
or any organ, and include a factor of 700 to account for
reconcentration.

Specification 3.8.D.3 establishes an upper limit for the continuous
release of gaseous activity from the plant.

|fSpecification 3.8.B.4 is to monitor the performance of the core. A
sudden increase in the activity levels of gaseous releases may be the
result of the fuel cladding losing its integrity. Since core
performance is of utmost importance in the resulting doses from
accidents, a report must be filed within 10 days following the
specified increase in gaseous radioactive releases.

Specification 3.8.B.5 is to require the licensee to take such actions,
including reducing power or other appropriate measures, as may be
necessary to keep the radioactive gaseous releases within specified
limits.

Specifications 3.8.D.6 and 3.8.B.7 are in accordance with Design
criterion 64.

Specification 3.8.B.8 requires that these gaseous monitoring devices be
operating whenever radioactive gases are generated in the plant.

3.8.C/4.8.C Mechanical Vacuum Pump

The purpose of isolating the mechanical vacuum pump lines is to limit
the release of activity from the main condenser. During an accident,
fission products would be transported from the reactor through the main
steam lines to the condenser. The fission product radioactivity would
be sensed by the main steam line radioactivity monitors which initiate
isolation.

O
BFN 3.8/4.8-13
Unit 1



. _ _ - -

4.8.A and 4.8.8 38331 (Cont'd)

The surveillance requirements given under specifications 4.8.A and
4.8.8 provide assurance that liquid and gaseous wastes are properly
controlled and monitored during any release of radioactive materials in
the liquid and gaseous effluents. These surve111ance requirenents
provide the data for the licensee and the Commission to evaluate the
station's performance relative to radioactive wastes released to the
environment. Reports on the quantities of radioar.tive materials
released in effluents shall be furnished to the Commission on the basis
of section 6 of these technical specifications. On the basis of such
reports and any additional information the Commission may obtain from
the licensee or others, the Commisaion may fron time to time require |

the licensee to take such actions as the Commisaion deems approprlate. |

3.8.D and 4.8.D BASES

The objective of this specification is to assure that leakage from
byproduct, source, and special nuclear radioactive material sources
does not exceed allowable limits.

O

l

|
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ld/4.9 AUMILIARY ELBCTRICAL SYSTal

!? f1 TING CONDITIONS FOR OPERATION SURVEIL 1ANCE REQUIRWENTS
f
g --.

3.9 Auxiliary Electrical System 4.9 Auxiliary Electrical System

Applicability Applicability

Applies,to all the auxiliary Applies to the periodic
electrical power system. testing requirements of the

auxiliary electrical system.;

Obiective Obiective ;

To assure an adequate supply of Verify the operability of the
,

| electrical power for operation of auxiliary electrical system.

those systems required for safety.

Specificatigg Specification
,

i A. Auxiliary Electrical Equipment A. Auxiliary Electrical System

1. The reactor shall not be 1. Diesel Generators
started up (made critical)
from the cold condition

'|
unless the following are
satisfied:

,

a. Diesel generators A, s. Each diesel

O B, C, and D OpBRABLE. generator shall be
manually started and

b. Requirements 3.9.A.3 loaded once each month
through 3.9.A.6 are to demonstrate
met. operational readiness.

The test shall continue
c. At least two of the for at least a 1-hour

following offsite power period at 75% of rated
sources are availables load or greater.

(1) The 500-kV system is During the monthly
available to the generator test, the

units 1 and 2 shut- diesel generator
down boards through starting air compressor
the unit I station- shall be checked for
service transformer operation and its

TUSS 1B with no ability to recharge air
credit taken for the receivers. The
two 500-kV Trinity operation of the diesel
lines. If the fuel oil transfer pumps
unit 2 station- shall be demonstrated,
service transformer and the diesel starting
is the second source, time to reach rated<

a minimum of two voltage and speed shall
500-kV lines must be be logged.
available.

OO'

BPN 3.9/4.9-1
Unit 1
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3.9/4.9 AUXILIARY RLECTRICAL SYSTRM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary R1ectrical System

3.9.A.1.c. (Cont'd) 4.9.A.1. (Cont'd)

(2).The 500-kV system is b. Once per operating
available to the units 1 cycle, a test will
and 2 shutdown boards be conducted simulating a
through the unit 2 loss of offsite power and
station-service similar conditions that
transformer TUSS 2B with would exist with the
no cre.dit taken for the presence of an actual
two 500-kV Trinity lines. safety-injection signal
If the unit 1 station- to demonstrate the
service transformer is the following:
second choice, a minimum

of two 500-kV lines must (1) Deenergitation of the
be available. emergency buses and

load shedding from
(3) The Trinity 161-kV line is the emergency buses,

available to the units 1
and 2 shutdown boards (2) The diesel starts
through both common from ambient
station-service condition on the ,

transformers. auto-start signal,
energizes the

NOTES FOR (3): emergency buses with
permanently connected

(a) If unit 3 is claiming loads, energizes the
the Trinity line as an auto-connected
offsite source, see emergency loads
unit 3 technical through load
specifications, section sequencing, and
3.9.A.1.c.2. operates for greater

|
,

| than or equal to five i

I (b) If unit 2 is in cold minutes % 11e its f
! shutdown, only one generator is loaded I'

common station-service with the emergency
transformer is required. loads.

(4) The Athens 161-kV line is (3) On diesel generator
I available to the units 1 breaker trip, the
'

and 2 shutdown boards loads are shed from
through a common the emergency buses
station-service and the diesel
transformer when unit 2 is restarts on the auto-
in Cold Shutdown and unit 3 start signal, the
is not claiming the Athens emergency buses are
line as an offsite source. energized with

9
BFN 3.9/4.9-2
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3.3/4.9 AUEILIARY ELECTRICAL SYSTWI

A LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRBENTS
'

U
3.9.A. Auxiliarv Electrical seuipment 4.9.A. Auxiliary Electrical System

3.9.A.1.c. (Cont'd) 4.9.A.1.b.2.(Cont'd)

NOTE FOR (3) AND (4): permanently connected
loads, the auto-

With no cooling tower pumps connected emergency
or fans running, a cooling loads are energized
tower transformer may be through load
substituted for a common sequencing, and

4 station-service transformer. the diesel
operates for greater
than or equal to five
minutes while its
generator is loaded
with the emergency
loads.

'

c. Once a month the
quantity of diesel

! fuel available shall
be logged.

.

' d. Each diesel generator
shall be given an

O annual inspection in
'

accordance with
instructions based on
the manufacturer's
recomunendations.

e. Once a month a sample,

of diesel fuel shall be
checked for quality.
The quality shall be '

within acceptable
limits specified in
Table 1 of the latest
revision to ASTM D975
and logged..

, ,

! |
|

.I

,

I

O
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3.9/4.9 AUXILIARY RLECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCR REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Bux111ary Electrical Systen

2. The reactor shall not be 2. DC Power System - Unit
started up (made critical) Batteries (250-V), Diesel-
from the hot standby condition Generator Batteries (125-V)
unless all of the following and Shutdown Board Batteries
conditions are satisfied: (250-v)

a. At least one offsite power a. Every week the specific

source is available as gravity, voltage and
specified in 3.9.A.1.c. temperature of the pilot

cell and overall battery
voltage shall be
measured and logged.

b. Three units 1 and 2 diesel b. Hvery three months the
generators shall be measurement shall be made
OPERABLE. of voltage of each cell.

to nearest 0.1 volt,

specific gravity of each
cell, and temperature of
every fifth cell. These
measurementu shall be
logged,

c. An additional source of c. A battery rated
power consisting of one discharge (capacity)
of the following: test shall be performed

and the voltage, time.
(1) A second offsite and output current

power source available measurements shall
as specified in be logged at
3.9.A.1.c. intervals not to

exceed 24 months.
(2) A fourth OPERABLE

units 1 and 2 diesel
generator,

d. Requirements 3.9.A.3
through 3.9.A.6 are met.

O
BPN 3.9/4.9-4
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3.9/4.9 AUMIbIARY B1.BCTRICAL S NT E

_LIntTItsG CONDITIONS FOR OPERATION SURVEIL 1JWCE REQUIRWENTS,

t

j 3.9.A. Auxiliary Electrical Bouissent 4.9.A. Auxiliary Electrical System

'

3. Buses and Boards Available 3. logic systems

a. -The respective atert bus a. Both divis)ons of the4

is energized for each common accident signal
common station-service logic system shall be.

transformer designated as tested every 6 months.
1
'

an offsite power source. to demonstrate that it
> will function on

actuation of the core*

spray system of each
reactor to provide an

i automatic start signal to
all 4 units 1 and 2

] diesel generators.
! -

| b. The 4-kV bus tie board b. Once every 6 months,
i is energized and capable the condition under

of supplying power to the which the 480-V load
units 1 and 2 shutdown shedding logic system
boards if a cooling tower is required shall be
transformer is designated simulated using pendant

; as an offsite pcwor source. test switches and/or
i pushbutton test switches
j to demonstrate that the
I - load shedding logic
I system would initiate
; load shedding signals on

the diesel auxiliary

] boards. RMOV boards, and [
'' the 480-V shutdown boards.

i

c. The units 1 and 2 4-kV -
'shutdown boards are

energized. t

)
.

$

1

!

|
!
.

I

i
!

|

I
i

!
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary 81ectrical Rquipment 4.9.A. Bux111ary Rlectrical_ System

3.9.A.3. (Cont'd)

d. The 480-V shutdown boards
1A and IB are energized.

e. The units 1 and 2 diesel
auxiliary boards are
energized.

O

f. Loss of voltage and
degraded voltage relays
OPERABLE on 4-kV shutdown
boards A, B, C, and D.

g. Shutdown buses 1 and 2
energized.

h. The 480-V reactor motor-
operated valve (RMOV)
boards ID & 18 are energized
with motor generator (mg)
sets 1DN, IDA. 1EN, and IEA

||in service.

4. The three 250-v unit batteries, 4. Undervoltage Relays
the four shutdown board
batteries, a battery charger a. (Deleted)
for each battery, and
associated battery boards are b. Once every 6 months, the
OPERABLE. the conditions under

which the loss of voltage
and degraded voltage
relays are required shall

be simulated with an.

undervoltage on each
Shutdown board to
demonstrate that the
associated diesel
generator will start.

O
BFN 3.9/4.9-6
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3.9/4.9 AUXILIARY ELBCTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE ROQUIREMENTS,J
3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System

4.9.A.4. (Cont'd).i

c. The loss of voltage and
degraded voltage relays
which start the diesel
generators from the 4-kV
shutdown boards shall be |
calibrated annually for
trip and reset and the>

measurements logged.
These relays shall be
calibrated as specified

! in Table 4.9.A.4.c.

d. 4-kV shutdown board
i voltages shall be

recorded once every
12 hours.

;

5. togic Systems 5. 480-V RMOV Boards ID and it
,

a. Common accident sigaal a. Once per operating
logic system is OPERABLE. cycle the automatic;O transfer feature for

480-V RMOV boards ID
and 1E shall be
functionally tested to,

I verify auto-transfer
capability.

b. 480-V load shedding
logic system is OPERABLE.

; 6. There shall be a minimum
of 103.300 gallons of
diesel fuel in the '

'
standby diesel-generator
fuel tanks.

! !

4

BFN 3.9/4.9 *1
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation with Inoperable 4.9.B. O_pe_ ration with Ipopera.t{e!
Equipment gguipment

Whenever the reactor is in
Startup mode or Run mode and
not in a cold condition, the

availability of electric
power shall be as specified
in 3.9.A except as specified
herein.

.

1. Prom and after the date 1. When only one
that only one offsite offsite power source
power source is available, is OPERABLE, all

reactor operation is units 1 and 2 diesel
permissible for 7 days. generators and

associated boards
must be demonstrated to
be OPERABLE immediately
and daily thereafter.

2. From and after the date 2. When a required
that the 4-kV bus tie offsite power source
board becomes INOPERABLE, is unavailable to
reactor operation is unit 1 because the
permissible indefinitely 4-kV bus tie board
provided one of the or a start bus is
required offsite power INOPERABLE, all
sources is not supplied unit 1 and 2 diesel
from the 161-kV system generators and
through the bus tie board, associated boards shall

be demonstrated OPERABLE
immediately and daily
thereafter. The
remaining offsite source
and associated buses
shall be checked to be
energized daily.

O
BFN 3.9/4.9-8
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i 3.9/4.9 AUXILIARY ELECTRICAL SYSTEN

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

i 3.9.D. Operation With Inoperable 4.9.8. Operation With Inocerable
Equipment Equipment

3. When one of the units 1 3. When one of the
8 .and 2 diesel generator is units 1 and 2 diesel

INOPERABLE, continued generators is found
reactor operation is to be INOPERABLE,
permissible during the all of the CS, RHR'

succeeding 7 days. (LPCI and contain-
provided that 2 offsite ment cooling)

.
power sources are systems and the'

| available as specified remaining diesel
in 3.9.A.1.c and all of generators and

;

.
the CS, RHR (LPCI and associated boards

i containment cooling) shall be
' systems, and the remaining demonstrated to be
! three units 1 and 2 diesel OPERABLE immediately
! generators are OPERABLE. and daily I

If this requirement cannot thereafter. {
be met, an orderly )
shutdown shall be '

initiated and the reactor |i

, shall be shut down and in |.

| the cold condition within !
! 24 hours.

|

j 4. When one units 1 and 2 4. When one 4-kV
4-kV shutdown board is shutdown board is

; INOPERABLE, continued found to be
; reactor operation is INOPERABLE, all

permissible for a period remaining 4-kV
of 5 days provided that shutdown boards andj

i 2 offsite power sources associated diesel
'

are available as generators, CS, and
! specified in 3.9.A.1.c RHR (LPCI and'

and the remaining 4-kV containment cooling)
shutdown boards and systems supplied by
associated diesel the remaining 4-kV

' generators, CS, RHR (LPct shutdown boards
and coratainment cooling) shall be l

| systems, and all 480-V demonstrated to be
' emergency power boards operable immediately
' are OPHNABLE. If this and daily

requirement cannot be thereafter.
met, an orderly shutdown
shall be initiated and

j the reactor shall be shut
down and in the cold

j condition within 24 hours.
I

j

!O
| BFN 3.9/4.9-9
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable 4.9.B. Operation With Inoperable
Equipment Equipment _

5. When one of the shutdown 5. When a shutdown bus
. buses is INOPERABLE, is found to be
reactor operation is INOPERABLE, all
permissible for a period I and 2 diesel
of 7 days, generators shall be

proven OPERABLE
immediately and daily
thereafter.

'

6. When one of the 480-V 6. When one units 1
diesel auxiliary boards and 2 diesel
becomes INOPERABLE, auxiliary board is
reactor operation is found to be
permissible for a period INOPERABLE, the
of 5 days. remaining diesel

auxiliary board and each
unit 1 and 2 diesel
generator shall be proven
OPERABLE immediately and
daily thereafter.

7. From and after the date
that one of the three
250-V unit batteries
and/or its associated
battery board is found to
be INOPERABLE for any
reason, continued reactor
operation is permissible
during the succeeding
7 days. Except for
routine surveillance
testing, NRC shall be

notified within 24 hours |
of the situation, the |
precautions to be taken
during this period, and

|
the plans to return the '

failed component to an

OPERABLE state.

|

|

.

O|
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h9/4.9 AUXILIARY ELECTRICAL SYSTEM

_ IMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTSL

3.9.B Operation With Inocerable
Boutpoent

8. From and after the date
.that one of the 250-V
shutdown board batteries
and/or its associated
battery board is found to
be INOPERABLE for any
reason, continued reactor

operation is permissible |
during the succeeding

,five days in accordance l

with 3.9.B.7.

9. When one division of the
logic system is |
INOPERABLE continued
reactor operation is
permissible under this
condition for seven days,
Provided the Cscs
requirements listed in

.

| specification 3.9.B.3 are

satisfied. The NRC shall'

O be notified within
24 hours of the
situation, the
precautions to be taken
during this period, and {
the plans to return the
failed component to an

OPERABLE state.

10. (deleted)

11. The following limiting
conditions for operation
exist for the
undervoltage relays which
start the diesel
generators on the 4-kV

shutdown boards.

O
BPN 3.9/4.9-11
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable
Equipment

3.9.B.ll (Cont'd)

a. The loss of voltage
relay channel which
starts the diesel
generator for a
complete loss of
voltage on a 4-kV'
shutdown board may te
INOPERABLE for 10 days
provided the degraded
voltage relay channel

,

on that shutdown board
is OPERABLE (within
the surveillance

schedule of 4.9.A.4.b).

S. The degraded voltage
relay channel which
starts the diesel
generator for degraded
voltage on a 4-kV

shutdown board naay be
INOPERABLE for 10 days
provided the loss of
voltage relay channel

on that shutdown board
is OPERABLE (within
the surveillance
schedule of 4.9.A.4.b).

c. One of the three
phase-to-phase

idegraded voltage
|relays provided to

detect a degraded
voltage on a 4-kV

shutdown board may be
INOPERABLE for 15 days
provided both of the
following conditions

are satisfied.

|

9
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3.9/4.9 AUXILIARY ELECAICAL SYSTEN

LIMITING CONDITIONS FOR OPERATION SURVEILUufCE REQUIRE,4NTS

%./'
3.9.8. Operation With Inoperable

'-

Equipment

3.9.B.11.c. (cont'd)

1. The other two
phase-to-phase

' degraded voltage
relays on that
4-kV shutdown
board are OPERABLE
(within the

- surveillance
schedule of ~

4.9.A.4.b).

2. The loss of
,

voltage relay )
channel on that
shutdown board is
OPERABLE (within
the surveillance
schedule of
4.9.A.4.b).

O d. The degraded voltage i

relay channel and the
loss of voltage relay
channel on a 4-kV
shutdown board may be *

INOPERABLE for 5 days
provided the other
shutdown boards and
undervoltage relays

are OPERABLE (within
the surveillance

schedule of 4.9.A.4.b).

.

O'
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable
Equipment

12. When one 480-V shutdown
board is found to be
INOPERABLE, the reactor

will be placed in hot
standby within 12 hours
and Cold Shutdown within
24 hours.

d

13. If one 480-V RMOV board mg
set is INOPERABLE, the

reactor may remain in
operation for a period not
to exceed seven days,
provided the remaining
480-V RMOV board mg sets
and their associated loads
retain OPERABLE.

14. If any two 480-V RMOV
board mg sets become
INOPERABLE, the reactor

shall be placed in the
Cold Shutdown condition
within 24 hours.

15. If the requirements for
operating in the
conditions specified by
3.9.B.1 through 3.9.B.14
cannot be met, an orderly
shutdown shall be
initiated and the reactor
shall be shut down and in
the cold condition within
24 hours.

<

BPN 3.9/4.9-14 |
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

_ LIMITING CONDITIONS FOR OPERATION SURVEILUWCE REQUIRBIENTS

3.9.C. Operation in cold shutdown

Whenever the reactor is in
cold shutdown condition with
irradiated fuel in the
reactor, the availability of
electric power shall be as
specified in Section 3.9.A
except as specified herein.

1. At least two units 1 &nd 2
diesel generators and
their associated 4-kV
shutdown boards shall be
OPERABLE.

2. An additional source of
power energized and
capable of supplying power
to the units 1 and 2
shutdown boards consisting
of at least one of the
following: .

a. One of the offsite
power sources
specified in 3.9.A.l.c.

b. A third OPERABLE
diesel generator.

3. At least one 480-V
shutdown board for each
unit must be OPERABLE.

4. One 480-V RMOV board mg
set is required for each
RMOV board (ID or 15)
required to support
operation of the RHR
system in accordance with ,

3.5.B.9. |
:

O
'
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U O O
1&RLE 4.9.A.4.C

VOLT AGE RELAY SETPOINTS/ DIESEL GEhERATOR START

_
Rela, Location Trio Level Settine --- rks

1. 4-kV Shutdown Boards Trip Setpoint: 0 volts with a 1.5-second time Start diesel generators on loss of
delay offsite power.

Allowable Values: i .1 second
Trip Range: 1.4 to 1.6 seconds
Reset Setpoint: 2870-V
Allowable Values: 32% of 2870-V
Reset Range: 2813-V to 2927-V

Undervoltaae

2. 4 Lv Shutdown Boards Trtp Setpoint: 3920 Second level undervoltage sensing

A110wable Values: 3900-3940 relays - start diesel generator
Reset Setpoint: Reset at i 1.51 above trip value on degraded voltage.

Setpoint Critical Time
P3 Timer (seconds) (secondst

e
}; 3. 4 LV Shutdown Boards 2-211-1A o.3 i los N/A Aunillary timers for second level

(Timers shown for 2-211-2A 4.0 1 10% N/A undervoltage sensing relays..

- j: 4 hv shutdown board 2-211-3A 6.9 1 10% 8.2

A. 4-kV shutdown 2-211-4A 1.3 1 101 1.5 The setpoint ranges specified-

Ch boards B, C. and D, assure that the operating times
1

shallar, except for will be below the critical times
change of suffix.) specified. These ranges are based

on timer repeatability of 1 51 as
specified by the manufacturer.

8FN Unit I
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3.9 BASES

The objective of this specification is to assure an adequate source of
electrical power to operate facilities to cool the plant during shutdown4

and to operate the engineered safeguards following an accident. There
are three sources of alternating current electrical energy available,
namely, the 161-kV transmission system, the 500-kV transmission system,
and the diesel generators.

The unit station-service transformer a for unit 1 or the unit
istation-service transformer B for unit 2 provide noninterruptible

sources of offsite power from the 500-kV transmission system to the
units 1 and 2 shutdown boards. Auxiliary power can also be supplied +

from the 161-kV transmission system through the common station-service
transformers or through the cooling tower transformers by way of the bus
tie board. The 4-kV bus tie board may remain out of service
indefinitely provided one of the required offsite power sources is not
supplied from the 161-kV system through the bus tie board.

The minimum fuel oil requirement of 103,300 gallons is sufficient for
seven days of full load operation of three diesels and is conservatively

'

based on availability of a replenishment supply.

The degraded voltage sensing relays provide a start signal to the diesel
generators in the event that a deteriorated voltage condition exists on
a 4-kV shutdown board. This starting signal is independent of the
starting signal generated by the complete loss of voltage relays andO will continue to function and start the diesel generators on complete
loss of voltage should the loss of voltage relays become inoperable.
The 15-day inoperable time limit specified when one of the three
phase-to-phase degraded voltage relays is inoperable is justified based
on the two-out-of-three permissive logic scheme provided with these
relays.

| A 4-kV shutdown board is allowed to be out of operation for a brief
period to allow for maintenance and testing, provided all remaining 4-kV
shutdown boards and associated diesel generators, CS,.RHR, (LPCI and
containment cooling) systems supplied by the remaining 4-kV shutdown |
boards, and all emergency 480-V power boards are operable.

There are eight 250-V de battery systems, each of which consists of a
battery, battery charger, and ' distribution equipment. Three of these
systems provide power for unit control functions, operative power for-

unit motor loads, and alternative drive power for a 115-v ac
unit-preferred mg set. One 250-V de system provides power for common
plant and transmission system control functions, drive power for a 115-V
ac plant-preferred mg set, and emergency drive power for certain unit
large motor loads. The four remaining systems deliver control power to
the 4,160-V shutdcwn boards.

O
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3.9 BASES (Cont'd)

Each 250-V de shutdown board control power supply can receive power from
its own battery, battery charger, or from a spare charger. The chargers
are powered from normal plant auxiliary power or from the standby
diesel-driven generator system. Zero resistance short circuits between
the control power supply and the shutdown board are cleared by fuses
located in the respective control power supply. Each power supply is
located in the reactor building near the shutdown board it supplies.
Each battery is located in its own independently ventilsted battery room.

The 250-V de system is so arranged, and the batteries sized so that the
loss of any one unit battery will not prevent the safe shutdown and
cooldown of all three units in the event of the loss of offsite power

and a design basis accident in any one unit. Loss of control power to
any engineered safeguard control circuits is annunciated in the main
control room of the unit affected. The loss of one 250-V shutdown board
battery affects normal control power only for the 4,160-V shutdown board
which it supplies. The station battery supplies loads that are not
essential for safe shutdown and cooldown of the nuclear system. This
battery was not considered in the accident load calculations.

There are two 480-Volt ac RMOV boards that contain mg sets in their
feeder lines. These 480-Volt ac RMOV boards have an automatic transfer
from their normal to alternate power source (480-Volt ac shutdown
boards). The mg sets act as electrical isolators to prevent a fault
from propagating between electrical divisions due to an automatic
transfer. The 480-Volt ac RMOV boards involved provide motive power to
valves associated with the LPCI mode of the RHR system. Having an mg
set out of service reduces the assurance that full RHR (LPCI) capacity
will be available when required. Since sufficient equipment is
available to maintain the minimum complement required for RHR (LPCI)
operation, a 7-day servicing period is justified. Having two mg sets
out of service can considerably reduce equipment availability;
therefore, the affected unit shall be placed in Cold Shutdown within
24 hours.

The offsite power source requirements are based on the capacity of the
respective lines. The Trinity line is limited to supplying two
operating units because of the load limitations of CSST's A and B. The
Athens line is limited to supplying one operating unit because of the
load limitations of the Athens line. The limiting conditions are
intended to prevent the 161-kV system from supplying more than two units
in the event of a single failure in the offsite power system.

O
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4.9 3&833,

The monthly test of the diesel generators is primarily to check for
failures and deterioration in the system since last use. The diesels
will be loaded to at least 75 percent of rated power while engine and4

generator temperatures are stabilized (about one hour). The minimum
75-percent load will prevent soot formation in the cylinders and
injection nozzles. Operation up to an equilibrium temperature ensures
that there is no overheating problem. The tests also provide an engine
and generator operating history to be compared with subsequent
engine-generator test data to identify and to correct any mechanical or
electrical deficiency before it can result in a system failure.

The test during refueling outages is more comprehensive, including
procedures that are most effectively conducted at that time. These
include automatic actuation and functional capability tests to verify
that the generators can start and be ready to assume load in
10 seconds. The annual inspection will detect any signs of wear long
before failure.

.

'

Battery maintenance with regard to the floating charge, equalizing
charge, and electrolyte level will be based on the manufacturer's
instruction and sound maintenance practices. In addition, written
records will be maintained of the battery performance. The plant
batteries will deteriorate with time but precipitous failure is
unlikely. The type of surveillance called for in this specification is
that which has been demonstrated through experience to provide an
indication of a cell becoming irregular or unserviceable long before it
becomes a failure.

The equalizing charge, as recommended by the manufacturer, is vital to
maintaining the ampere-hour capacity of the battery, and will be applied
as recommended.

The testing of the logic systems will verify the ability of the logic
systems to bring the auxiliary electrical system to running standby
readiness with the presence of an accident signal from any reactor or an;

undervoltage signal on the 4-kV shutdown boards.

The periodic simulation of accident signals in conjunction with
,

diesel-generator voltage available signals will confirm the ability of ;

the 480-V load shedding logic system to sequentially shed and restart |

480-V loads if an accident signal were present and diesel-generator
voltage was the only source of electrical power.

|

O.
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4.9 BASES (Cont'd)

REFERENCES

1. Normal Auxiliary Power System (BFNP FSAR Subsection 8.4)

2. Standby AC Power Supply and Distribution (BPNP FSAR Subsection 8.5)

3. 250-Volt DC Power Supply and Distribution (BFNP FSAR Subsection 8.6)

4. Memorandum from Gene M. Wilholte to H. J. Green dated December 4
1981 (LOO 811208 664) and memorandum from C. E. Winn to H. J. Green
dated January 10, 1983 (G02 830112 002)

|

1

O

|

|
1

|
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3.10/4.10 CORE ALTERATIONS
:

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREDEDITS
,

3.10 CORE ALTERATIONS 4.10 CORE ALTERATIONS

'

Applicability Applicability

Applies to the fuel handling Applies to the periodic
and core reactivity limitations. testing of those interlocks

and instrumentation used
during refueling and core
alterations.

Obiective Obiective*

'

To ensure that core reactivity To verify the operability of
is within the capability of instrumentation and
the control rods and to prevent interlocks used in refueling
criticality during refueling. and core alterations.

Specification Specification

A. Refueling Interlocks A. Refueling Interlocks

1. The reactor mode switch 1. Prior to any fuel4

shall be locked in the handling with the .

REFUBL position during head off the

j core alterations and the reactor vessel,
refueling interlocks the refueling,

shall be OPERABLE except interlocks shall
as specified in 3.10.A.6 be functionally
and 3.10.A.~7 below. tested. They

shall be tested at
! weekly intervals

thereafter until
! no longer

| required. They
! shall also be

tested following
any repair work
associated with
the interlocks.

2. Fuel shall not be loaded 2. No additional
| into the reactor core surveillance

unless all control rods required.
'

are fully inserted.

1

$

O
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3.10/4.10 CORE ALTERATIONS
_

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.A. Refueling' Interlocks 4.10.A. Refueling Interlocks

3. The fuel grapple hoist 3. No additional

load switch shall be set surveillance required.

at s 1,000 lbs.

4. If the frame-mounted 4. No additional
auxiliary hoist, the surveillance required.

monorail-mounted auxiliary I
hoist, or the service platform j
hoist is to be used for '

I'handling fuel with the head
off the reactor vessel, the

load limit switch on the hoist
to be used shall be set at
< 400 lbs.

.

5. Maintenance may be performed 5. Prior to performing
on a single control rod or control rod or control

control rod drive without rod drive maintenance
removing the fuel in the on a control cell
control cell if the following without removing fuel

conditions are met: assemblies the
surveillance require-

a. The requirements of ments of specification
Specification 3.10.A.1 4.10.A.1 shall be
are met, and performed and all rods

face adjacent and
b. All control rods diagonally adjacent

diagonally and face to the maintenance rod
adjacent to the shall be electrically
maintenance rod are disarmed per
fully inserted and have specification 3.10.A.5.b.
their directional |

control valves
electrically disarmed.

1
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3.10/4.10 CORE ALTERATIONS

1.IMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.A. Refuelino Interlocks 4.10.A. Refueling Interlocks

6. A maximum of two non- 6. Prior to performing
adjacent control rods may control rod or control

;

simultaneously be withdrawn rod drive maintenance i

from the core for the purpose on two control cells :
of performing control rod simultaneously without
and/or control rod drive removing the fuel from
maintenance without removing the cells, two SROs

the fuel from the cells shall verify that the

provided the following requirements of'

conditions are satisfied: Specification 3.10.A.6
are satisfied.

a. The reactor mode switch
shall be locked in the
REFUEL position. The
refueling interlock which
prevents more than one
control rod from being
withdrawn may be bypassed
for one of the control
rods on which maintenance .

is being performed. All
other refueling interlocks

0- shall be OPERABLE.

b. All directional control
valves for remaining
control rods shall be
disarmed electrically
except as specified in
3.10.A.7 and sufficient
margin to criticality
shall be demonstrated.

c. The two maintenance cells
must be separated by more
than two control cells in
any direction.

d. An appropriate number of

SRMs are available as
defined in Specification
3.10.B.

O
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE HEQUIREMENTS

3.10.A. Refueling Interlocks 4.10.A. Refueling Interlocks

7. Any number of control rods 7. With the mode selection
may be withdrawn or removed switch in the REFUEL or
from the reactor core SHUTDOWN mode, no more
providing the following than one control rod
conditions are satisfied: may be withdrawn

without first removing
a. The reactor mode switch fuel from the cell

is locked in the except as specified in
REFUEL position. The 4.10.A.6. Any number
refueling interlock which of rods may be
prevents more than one withdrawn once
control rod from being verified by two
withdrawn may be bypassed licensed operators
on a withdrawn control that the fu(1 1;as been

rod after the fuel removed from each cell,

assemblies in the cell
containing (controlled
by) that control rod
have been removed from
the reactor core. All
other refueling interlocks

shall be OPERABLE.

B. Core Monitoring B. Oore Monitoring

1. During core alterations, Prior to making any
except as in 3.10.B.2, alterations to the
two SRMs shall be core the SRMs shall
OPERABLE, in or adjacent be functionally tested
to any quadrant where and checked for neutron
fuel or control rods are response. Thereafter,
being moved. For an SRM while required to be
to be considered OPERABLE, OPERABLE, the SRMs
the following shall be will be checked daily
satisfied: for response except as

specified in
a. The SRM shall be 3.10.B.l.b.2.

inserted to the normal
operating level. (Use
of special moveable,
dunking type detectors
during initial fuel
loading

l

!

O
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3.10/4.10 CORE ALTERATIONS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREfENTS

3.10.B. Core Monitoring
,

3.10.B.1.a. (Cont'd)

and major core
alterations in place
of normal detectors
is permissible as=

long as the detector
is connected to the
normal SRM circuit.)

b.1 The SRM shall have a
minimum of 3 cps with
all rods fully
inserted in the core,

if one or more fuel
assemblies are in the
Core, or

b.2 During a full core
reload where both
irradiated and fresh ,

fuel is being loaded,
SRMs (FLCs) may have

O a count rate of
<3 cps provided that
the SRMs are response'

{ checked at least once
every 8 hours with a
neutron source until
> 3 cps can be
maintained, and

provided also that
the core is loaded in,

i a spiral sequence
; only, or

i
b.3 During a full core

reload where both
irradiated and fresh
fuel are being
loaded, four (4)

irradiated fuel
assemblies will be
placed adjacent to ;

each SRM to establish I

Ia count rate of
>3 cps, provided

'

O
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.B. Core Monitoring 4.10.B Core Monitoring

3.10.B.1.b.3. (Cont'd)

each SRM is
functionally
tested prior to
adjacent fuel
loading, a
neutron response
is observed as
the adjacent fuel
is loaded, and

the core is
loaded in a
spiral sequence
only after the
SRM adjacent fuel
loading.

2. During a complete core
removal, the SRMs

shall have an initial
minimum count rate of
3 cps prior to fuel
removal, with all rods

fully inserted and
rendered electrically
INOPERABLE. The count
rate will diminish
during fuel removal.
Individual control
rods outside the
periphery of the then
existing fuel matrix
may be electrically
armed and moved for
maintenance after all
fuel in the cell
containing (controlled
by) that control rod
have been removed from
the reactor core.

O
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J.10/4.10 CORE ALTERATIONS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE R8QUIREMENTS

3.10.c spent Fuel Pool Water 4.10.C Spent Fuel Pool Water

1. Whenever irradiated fuel is 1. Whenever irradiated
stored in the spent fuel fuel is stored in the
pool, the pool water level spent fuel pool, the
shall be maintained at a water level and
depth of 8-1/2 feet or temperature shall be
greater above the top of recorded daily.
the spent fuel. A minimum
of 6-1/2 feet of water
shall be maintained over
single irradiated fuel

j assemblies during transfer
'

and handling operations.

2. Whenever irradiated fuel is 2. A sample of fuel pool
in the fuel' pool, the pool water shall be analyzed
water temperature shall be in accordance with the
1150' F. following

specifications:

a. At least daily
for conductivity

j and chloride ion

O content.

b. At least once per,

i 8 hours for
conductivity an.1
chloride content
when the fuel
pool cleanup
system is
INOPERABLE.,

.

3. Fuel pool water shall be
; maintained within the following
; , limits:
4 conductivity $ 10 pahos/cm

at 25*c

chlorides s 0.5 ppm

.

O
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3.10/4.10 CORE ALTERAT!ONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.D Reactor Building Crane 4.10.D Reactor Building Crane

1. The reactor building crane 1. The following
shall be OPERABLE: operational checks and

inspections shall be
performed on the
reactor building crane
prior to handling of a
spent fuel cask and
new or spent fuel.

(These need not be'

performed more
frequently than
quarterly.):

a. When a spent fuel cask a. The cab and
is handled. pendant controls

shall be
demonstrated to
be OPERABLE on
both the 125-ton
hoist and the
5-ton hoist,

b. Whenever new or spent b. A visual
fuel is handled with inspection shall
the 5-ton hoist, be made to insure

structural
integrity of the
125-ton hoist,

the 5-ton hoist
and cask yoke
safety wire ropes.

c. The overtravel
limit switch
interlocks,

movement speed
3

control and
braking
operations for
the bridge,
trolley and
hoists, the
pendant

O
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RBQUIREMENTS

3.10.D Reactor Building Crane 4.10.D Reactor Building Crane

4.10.D.1.c. (Cont'd)

interlocks -the
,

main-auxiliary
hoist operation.
interlock, and

the remote2

emergency stop
shall be'

functionally
tested.,

1

; R. Spent Fuel Cask E. Spent Fuel Cask

1. Upon receipt, an empty fuel 1. Prior to
cask shall not be lifted attachment and'

j until a visual inspection lifting of an

j is made of the cask-lifting empty spent fuel
'

trunnions and fastening cask from the
i connection has been conducted. shipping trailer,

a visual
inspection shall;

'

be conducted on
the lifting-

trunnions and the
| fasteners used to

connect the
trunnion to the
cask.;

2. A visual
inspection shall

be made of the |
assembled |'

trunnion on the I

f empty cask to
insure proper
assembly.

1

i

.

.
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3.10/4.10 CORE ALTERATIONS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.F Spent Fuel Cask Handling -
Refueling Floor

1. Administrative control
shall be exercised to
limit the height the spent
fuel cask is raised above
the refueling floor by the
reactor building crane to
6 inches, except for entry
into the cask '

decontamination chamber
where height above the
floor will be
approximately 3 feet.

2. The spent fuel cask yoke
safety links shall be
properly positioned at all
times except when the cask
is in the decontamination
chamber.

O

O
BFN 3.10/4.10-10
Unit i



3.10 BASES

A. Refueling Interlocks
,_

k ,)\
/

The refueling interlocks are designed to back up procedural corem

reactivity controls during refueling operations. The interlocks
prevent an inadvertent criticality during refueling operations when
the reactivity potential of the core is being altered.

To minimize the possibility of loading fuel into a cell containing no
control rod, it is required that all control rods are fully inserted
when fuel is being loaded into the reactor core. This requirement
assures that during refueling the refueling interlocks, as designed,
will prevent inadvertent criticality.

The refueling interlocks reinforce operational procedures that
prohibit taking the reactor critical under certain situations
encountered during refueling operations by restricting the movement
of control rods and the operation of refueling equipment.

The refueling interlocks include circuitry which senses the condition
of the refueling equipment and the control rods. Depending on the
sensed condition, interlocks are actuated which prevent the movement
of the refueling equipment or withdrawal of control rods (rod block).

Circuitry is provided which senses the following conditions.

1. All rods inserted

g-- 2. Refueling platform positioned near or over the core

'' 3. Refueling platform hoists are fuel-loaded (fuel grapple, frame
mounted hoist, monorail mounted hoist).

4. Fuel grapple not full up

5. Service platform hoist fuel-loaded

6. One rod withdrawn

When the mode switch is in the " Refuel" position, interlocks prevent
the refueling platform from being moved over the core if a control
rod is withdrawn and fuel is on a hoist. Likewise, if the refueling
platform is over the core with fuel on a hoist, control rod motion is
blocked by the interlocks. When the mode switch is in the refuel
position only one control rod can be withdrawn. The refueling
interlocks, in combination with core nuclear design and refueling
procedures, limit the probability of an inadvertent criticality. The
nuclear characteristics of the core assure that the reactor is
subcritical even when the highest worth control rod is fully
withdrawn. The combination of refueling interlocks for control rods

e

r %

$ i
G
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3.10 BASES (Cont'd)

and the refueling platform provide redundant methods of preventing
inadvertent criticality even after procedural violations. The
interlocks on hoists provide yet another method of avoiding
inadvertent criticality.

Puel handling is normally conducted with the fuel grapple hoist. The
total load on this hoist when the interlock is required consists of
the weight of the fuel grapple and the fuel assembly. This total is
approximately 1,500 lbs, in comparison to the load-trip setting of
1,000 lbs. Provisions have also been made to allow fuel handling
with either of the three auxiliary hoists and still maintain the
refueling interlocks. The 400-lb load-trip setting on these hoists
is adequate to trip the interlock when one of the more than 600-lb
fuel bundles is being handled.

During certain periods, it is desirable to perform maintenance on two
control rods and/or control rod drives at the same time without
removing fuel from the cells. The maintenance is performed with the
mode switch in the refuel position to provide the refueling
interlocks normally available during refueling operations. In order
to withdraw a second control rod after withdrawal of the first rod,
it is necessary to bypass the refueling interlock on the first
control rod which prevents more than one control rod from being
withdrawn at the same time. The requirement that an adequate
shutdown margin be demonstrated and that all remaining control rods
have their directional control valves electrically disarmed ensures
that inadvertent criticality cannot occur during this maintenance.
The adequacy of the shutdown margin is verified by demonstrating that
at least 0.38 percent ak shutdown margin is available. Disarming
the directional control valves does not inhibit control rod scram
capability.

Specification 3.10.A.7 allows unloading of a significant portion of
the reactor core. This operation is performed with the mode switch
in the refuel position to provide the refueling interlocks normally
available during refueling operations. In order to withdraw more
than one control rod, it is necessary to bypass the refueling
interlock on each withdrawn control rod which prevents more than one
control rod from being withdrawn at a time. The requirement that the
fuel assemblies in the cell controlled by the control rod be removed
from the reactor core before the interlock can be bypassed ensures
that withdrawal of another control rod does not result in inadvertent
criticality. Each control rod provides primary reactivity control
for the fuel assemblies in the cell associated with that control rod.

Thus, removal of an entire cell (fuel assemblies plus control rod)
results in a lower reactivity potential of the core. The
requirements for SRM operability during these core alterations assure
sufficient core monitoring.

REFERENCES
,

|

1. Refueling interlocks (BFNP FSAR Subsection 7.6)

O
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j' 3.10' BASES (Cont'd)

. B. core Monitorine

The SRMs are provided to monitor the core during periods of station,

shutdown and to guide the operator during refueling operations and
; ' station startup. Requiring two operable SRMs in or adjacent to any

core quadrant where fuel or control rods are being moved assures.
adequate monitoring of that quadrant during such alterations. The

3' requirement of three. counts per second provides assurance that neutron
|' flux is being monitored and ensures that startup is conducted only if
i the source range flux level is above the minimum assumed in the control

rod drop accident.

During a full core reload SRM/Ftr (Fuel Loading Chamber) operability
will be' verified using a portable external source at least once every
eight hours until sufficient fuel has been loaded to maintain three

counts per second. A large number of fuel assemblies will'not be,

j. required to maintain three counts per second. This increased-
I surveillance rate assures proper detector operability until that time.

During a full core reload, irradiated fuel may be placed adjacent to
each SRM to maintain a count rate greater than three counts per.

i. second.. Four (4) trradiated fuel assemblies will be placed in the
; _ four adjacent fuel locations to each SRM to establish the greater than
A three counts per second count rate. The response of each SRM to the

adjacent fuel loading will demonstrate neutron response. Each SRM will
be functionally tested prior to loading the adjacent fuel assemblies. r

This precludes the use of PLCs as mandatory for a full core reload.,

Under the special condition of removing the full core with all control
rods inserted and electrically disarmed, it is permissible to allow SRM
count rate to decrease below three counts per second. All fuel moves

I during core unloading will' reduce reactivity. It is expected that the
j SRMs will drop below three counts per second before all of the fuel is

unloaded. Since there will be no reactivity additions during this'

. period, the low number of counts will not present a hazard. When all
i of the fuel has been removed to the spent fuel storage pool, SRMs will
} no longer be required. Requiring the SRMs to be functionally tested

prior to fuel removal assures that the SRMs will be operable at the
*

start of fuel removal. The daily response check of the SRMs ensures
their continued operability until the count rate diminishes due to fuel

'

removal. Control rods in cells from which all fuel has been removed
; and which are outside the periphery of the then existing fuel matrix'

may be armed electrically and moved for maintenance purposes during

i -
full core removal, provided all rods that control fuel are fully
inserted and electrically disarmed.

REFERENCRS

4 1. Neutron Monitoring System (BPNP PSAR Subsection 7.5)

2. Morgan, W. R., "In-Core Neutron Monitoring System for General
Electric Boiling Water Reactors," General Electric Company, Atomic
Power Equipment Department November 1968, revised April 1969
(AP8D-5706)

i
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3.10 BASES (Cont'd)

C. Spent Fuel Pool Water

The design of the spent fuel storage pool provides a storage location
for approximately 140 percent of the full core load of fuel assemblies
in the reactor building which ensures adequate shielding, cooling, and
reactivity control of irradiated fuel. An analysis has been performed
which shows that a water level at or in excess of eight and one-half
feet over the top of the stored assemblies will provide shielding such
that the maximum calculated radiological doses do not exceed the limits

of 10 CFR 20. The normal water level provides 14-1/2 feet of
additional water shielding. The capacity of the skimmer surge tanks is
available to maintain the water level at its normal height for three

days in the absence of additional water input from the condensate
storage tanks. All penetrations of the fuel pool have been installed
at such a height that their presence does not provide a possible
drainage route that could lower the normal water level more than
one-half foot.

The fuel pool cooling system is designed to maintain the pool water
temperature less than 125*F during normal heat loads. If the reactor
core is completely unloaded when the pool contains two previous
discharge batches, the temperature may increase to greater than 125'F.
The RHR system supplemental fuel pool cooling mode will be used under
these conditions to maintain the pool temperature to less than 125'F.

3.10.D/4.10.D BASES

Reactor Building Crane

The reactor building crane and 125-ton hoist are required to be
operable for handling of the spent fuel in the reactor building. The
controls for the 125-ton hoist are located in the crane cab. The
five-ton has both cab and pendant controls.

A visual inspection of the load-bearing hoist wire rope assures
detection of signs of distress or wear so that corrections can be
promptly made if needed.

The testing of the various limits and interlocks assures their proper
operation when the crane is used.

3.10.E/4.10.E

Spent Fuel Cask

The spent fuel cask design incorporates removable lifting trunnions.
The visual inspection of the trunnions and fasteners prior to
attachment to the cask assures that no visual damage has occurred
during prior handling. The trunnions must be properly attached to the
cask for lifting of the cask and the visual inspection assures correct i

installation. j

O
1
.
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4

3.10.F Spent Fuel Cask Handline - Refueline Floor
,

I Although single failure protection has been provided in the design of
.

the 125-ton hoist drum shaft, wire ropes, hook and~1ower block assembly-
~

'd on the reactor building crane, the limiting of lift height of a spent
,

fuel cask controls the amount of energy available in a dropped cask
; accident when the cask is over the refueling floor,
t

An analysis has been made which shows that the floor and support
members in the area of cask entry into the decontamination facility can
satisfactorily sustain a dropped cask from a height of three feet.

The yoke safety links provide single failure protection for the hook
and lower block assembly and limit cask rotation. Cask rotation is
necessary for decontamination and the safety links are removed during
decontamination.

i 4.10 bases

A. Refueling Interlocks

complete functional testing of all. refueling interlocks before any ,

refueling outage will provide positive indication that the interlocks
;

j operate in the situations for which they were designed. By loading
; each hoist with a weight equal to the fuel' assembly, positioning the

refueling platform, and withdrawing control rods, the interlocks can be
subjected to valid operational tests. Where redundancy is provided in
the logic circuitry, tests can be performed to assure that each
redundant logic element can independently perform its function.

B. Core Monitorinq

{ Requiring the SRMs to be functionally tested prior to any core
i alteration assures that the SRMs will be operable at the start of that

| alteration. The daily response check of the SRMs ensures their
continued operability.

| REFERENCES

1. Fuel Pool Cooling and Cleanup System (BFNP FSAR Subsection 10.5)
i

} 2. Spent Fuel Storage (BFNP FSAR Subsection 10.3)

|

|

O
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3.11/4.11 FIRE PROTBCTION SYST8p5

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS 4.11 FIRE PROTECTION SYSTEMS

Applicability Applicability
,

Applies to the operating Applies to the surveillance

. status of the applicable fire requirements of the
suppression and/or detection applicable fire suppression
systems for the reactor and/or detection systems for
building, diesel generator the reactor building, diesel

buildings, control bay, generator buildings, control
intake pumping station, cable bay, intake pumping station,

tunnel to the intake pumping cable tunnel to the intake
;

; station, and cable trays along pumping station, and cable
,

the south wall of the turbine trays along the south wall
building, elevation 586. of the turbine building,-

elevation 586 when the
corresponding limiting
conditions for operation
are in effect.

i

Obiective Obiective

To assure availability of To verify the operability of
; .

'

Fire Protection Systems, the Fire Protection Systems.

Specification Specification

A. High Pressure Fire A. High Pressure Fire
Protection System Protection System

1. The High Pressure 1. High Pressure Fire
Fire Protection Protection System |

'

System shall have: Testing:

I

a. 'No (2) high Item Frequency

pressure fire
pumps OPERABLE a. Simulated Once/ year,

t and aligned to automatic
' the high and manual

pressure fire actuation
header. of high

pressure
pumps and
automatic
valve
operability

b. Automatic b. Pump Once/ month
initiation logic Operability |

OPERABLE.
-

O
BFN 3.11/4.11-1
Unit 1
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION
_

SURVEILLANCE REQUIREMENTS

3.ll.A. High Pressure Fire Protection 4.ll.A. High Pressure Fire
System Protection System

4.ll.A.1 (Cont'd)

c. Deleted

d. Pump Once/3 years
capability
checked to
be 2,664 gpm-

at 250 feet
head

e. Spray once/ year
header and

'nozzle
inspection
for blockage

f. System Twice/ year
flush in
conjunction I
with |

| |semi-annual
addition of <

blocide to
the Raw
Cooling
Water
System ;

I
g. Building once/3 years

hydraulic
|performance I

verification |
|

h. Yard loop Once/ year |
and cooling
tower loop
hydraulic
performance |

verification |

2. If Specification 2. When it is determined
3.ll.A.1.a or that only one pump is .

3.11.A.l.b cannot be OPERABLE, that pump |
met, a patrolling shall be demonstrated
fire watch with OPERABLE immediately
portable fire and daily thereafter |
equipment available until Specification !

shall be established 3.ll.A.1.a can be
to insure that each met.

BPN 3.11/4.11-2
Unit 1



. , .-

.

3 11/4.11 FIRE PROF 8CTION SYSTEMS2

:

i miemn tunivima POR OPERATION SURVRILLANCE REQUIRIDENTS |

3.11.A. High Pressure Fire Protection 4.11.A. High Pressure Fire
System protection System

area where protection
is lost is checked
hourly.

'

3. If only one high 3. Raw Service Water
pressure fire pump is System Testing
OPERABLE, tbt
reactors may remain Item Prequency

in operation for a
period not to exceed Simulated once/ year
*l days, provided the automatic
requirements of and manual
Specification actuation
3.11.A.1.b above of raw service
are met. water pumps

and operation
of tank level
switches.

4. If Specification _ 4. The high pressure
3.11.A.3 cannot be fire protection
met, the reactors. system pressure

O shall be placed in shall be logged
the Cold shutdown daily.
condition in
24 hours.

5. Removal of any 5. Principal header
component in the High and component;

Pressure Fire System isolation valves
from service for any shall be checked
reason other than open at intervals
testing'or emergency no greater than
operatior.s shall 3 months.
require Plant
Superintendent
approval, g

6. The Raw Service Water
storage tank level
shall be maintained
above level 723'*1" by
the raw service water

; pumps.

O
BPN 3.11/4.11-3
Unit 1
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3.11/4.11 FIRE PROTECTION SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.ll.A. High Pressure Fire Protection 4.ll.A. High Pressure Fire
System Protection System

7. If Specification

3.11.A.6 cannot be
met a fire pump shall
be started and run
continuously until

the raw service water
pumps can maintain a
raw service water
storage tank level
above 723'7".

8. The fire protection
water distribution
system shall have a
minimum capacity of
2664 gpm at 250' head.

9. The fire protection
system shall be

capable of supplying
the individual loads
listed in Table
3.ll.A.

B. 002 Fire Protection System B. CO2 Fire Protection
System

1. The CO2 Fire 1. 002 Fire ProtectionProtection System Testing:
shall be OPERABLE:

|

| Item Frequency

a. With a minimum a. Simulated once/ year
of 8-1/2 tons automatic
(0.5 Tank) 002 and manual
in storage units actuation
1 and 2.

b. With a minimum b. Storage Checked
of 3 tons (0.5 tank daily
Tank) CO2 Pressure
storage unit 3. and level

e
BFN 3.11/4.11-4
Unit 1
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|

}.11/4.11 FIRE PROTECTION 5i51 ._

n _ rutemr2 -ITIOMS FOR OPERATION SURVEILuufCE R8QUIREMNTS |
I

3.11.5. @2 Fire Protection 4.11.B. g Fire Protection
SYSt4R SY5tes !

3.11.B.1 (Cont'd) 4.11.B.1 (Cont'd) |

c. Automatic c. CO2 Spray Once/3
initiation logic header and years
OPERABLE. nozzle

inspection
for blockage

,

2. If Specifications 2. When the cable
3.11.B.1.a or spreading room
3.11.B.1.b or 002 Fire
3.11.B.1.c cannot be Protection
met, a patrolling is INOPERABLE,
fire watch with one 125 pound
portable fire (or larger)

f equipment shall be portable fire
established to ensure extinguisher
that each area where shall be placed
protection is lost at each entrance.
is checked hourly.

3. If specifications 1

O 3.11.B.1.a.
3.11.B.1.b. or
3.11.B.I.c are not
met within ~1 days,
the affected unit (s)
shall be in Cold
shutdown within
24 hours.

4. If CO2 fif*
protection is lost
to a cable spreading
room or to any diesel
generator building

| area a continuous
ftre watch shall be
established
immediately and shall
be continued until
CO2 fife protection

I is restored.
1

O
BFN 3.11/4.11-5
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3.11/4.11 FIRE PROTECTION SYSTEMS

f.mrtwr: rYunITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.B. CaO Fire Protection
System

5. Removal of any
component in the CO2
Fire Protection System
from service for any
reason other than
testing or emergency
operations shall
require

Plant Superintendent
approval.

C. Fire Detectors 4.11.C.. Fire Detectors

1. The* fire detection 1. All heat and smoke
system's heat and detectors shall be
smoke detectors for tested in accordance
all protected zones with industrial
shall be OPERABLE standards or other
except that one approved methods
detector for a given semiannually,
protected zone may
be INOPERABLE for a
period no greater
than 30 days.

2. If Specification 2. The non-Class A
3.ll.c.1 cannot be supervised detector
met, a patrolling circuitry for those
fire watch will be detectors wuich
established to ensure provide alarm only
that each protected will be tested once
zone or area with each month by
INOPERABLE detectors actuating the
is checked at detector at the end
intervals no greater of the line or end

.than one each hour. of the branch such
that the largest
number of circuit
conductors will be
checked.

O
EFN 3.11/4.11-6
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3.11/4.11 FIRE PROTECTICU SYSTBIS

. _rurerwatu nITIONS FOR OPERATION SURVEII. LANCE REQUIREMNTS
'%d

4.11 C. Fire Detectors

3. The class A
supervised detector i
alarm circuits will
be tested once each
two months at the

-

local panels.

4. The circuits between
'

the local panels in'
4.11.C.3 and the
main control room
will be tested
monthly.

' 5. Smoke detector
sensitivity will be
checked in
accordance with
manufacturer's
instruction annually.

3.11.D. ROVING PIRE WATCH D. ROVING PIRE WATCH

() A roving fire watch will A monthly walk-through by>

tour each area in which the Safety Engineer will
automatic fire suppression be made to visually
systems are to be inspect the plant fire
installed (as described in protection system for
'the " Plan for Evaluation, signs of damage.
Repair, and Return to deterioration, or
Service of Browns Perry abnormal conditions which
Units 1 and 2." Section X) could jeopardize proper

1

at intervals no greater operation'of the system. I
than 2 hours. A keyclock '

recording type system

shall be used to monitor
the routes of the roving -!
fire watch. The patrol

|
will be discontinued as
the automatic suppression
systems are installed and

made OPERABLE for each
specified area.

O
BPN 3.11/4.11-7
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3.11/4.11 FIRE PROTECTION SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.E. Fire Protection Systems 4.11.E. Fire Protection Systems
Inspection Inspections

All fire barrier Each required fire
penetrations, including barrier penetration shall
cable penetration barriers, be verified to be
fire doors and fire functional at least once
dampers, in fire zone per 18 months by a visual
boundaries protecting inspection, and prior to
safety related areas shall restoring a fire barrier

be functional at all times. to functional status
With one or more of the following repairs or

required fire barrier maintenance by
penetrations nonfunctional performance of a visual
within one hour establish inspection of the
a continuous fire watch affected fire barrier
on at least one side of penetration.
the affected penetration
or verify the OPERABILITY
of fire detectors on at
least one side of the
nonfunctional fire barrier
and establish an hourly
fire watch patrol until the
work is completed and the
barrier is restored to
functional status.

P. Fire Protection Orcanization F. Fire Protection
Organization

The minimum in plant fire 80 additional
protection organization surveillance
and duties shall be as required.
depicted in Figure 6.3-1.

G. Bir Masks and Cylinders G. Air Masks and Cylinders

A minimum of 15 air No additional

,
masks and 30 500-cubic-inch surveillance required.

air cylinders shall be
available at all times
except that a time period
of 48 hours following
emergency use is allowed
to permit recharging or
replacing.

O
3.11/4.11-8BFN

Unit 1
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3.11/4.11 FIRE PROTECTION Si61 w

p _ LIMITING CONDITIONS FOR OPERATION SURVEI11ANCE REQUIREMENTS

'O 3.11.H. Continuous Fire Watch 4.11.H. Continuous Fire Watch

A continuous fire watch No additional
shall be stationed in the surveillance required.
immediate vicinity where
work involving open flame
welding, or burning is in
progress.

I. Open Flames. Weldino, and I. Open Flames. Welding.
Burning in the Cable and Burning in the
Spreading Room Cable Spreading Room

There shall be no use of No additional
open flame, welding, or surveillance required.
burning in the cable
spreading room unless the

reactor is in the Cold
Shutdown condition.

O

|

|

1

i

O:
BFN 3.11/4.11-9
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U V V
TABLE 3.11.A.

FIRE PROTECTION SYSTEM HVDRAttIC REOUIREMENTS

Station Flow Recuired (c om) Residuni Pressure fosia)

1. Reactor Building Roof

A .' Valve 26-849 200 65

B. Valve 26-889 200 65

2. Refuel Floor

A. Valve 26-835 75 70

8. Valve 26-843 75 70

C. Valve 26-870 75 70

D. Valve 26-865 75 70

E. Valve 26-876 75 70

F. Valve 26-888 75 70

G. Valve 26-898 75 70

3. Cable Tray Ftmed Water Spray Systems (1)

A. Unit 1 - A. B. C, & D 200 70

B. Unit 1 - E & F 180 65

rd C. Unit 1 - G & H 300 55
- D. Unit 1-K&t 70 65

[' E. Unit 1 - N. P&Q 115 75
- F. Unit 2 - A & 8 200 70,

", G. Unit 2 - C, D, E & F 200 70

>= H. Unit 2 - J, K & t 85 65,

j, I. Unit 2 - N, P, Q & R 120 60

c3 J. Unit 3 - A & B 200 70

K Unit 3 - C. D. E & F 265 75

t. Unit 3 - J, K, t & H 135 75

H. Unit 3 - N. P&O 100 40

N. Turbine Butiding 30 55

O. Unit 3 - Otesel Generator Building 55 50

4. Diesel Generator Butidings

A. Valve 26-1032 75 70
75 708. Valve 26-1069,

BfH-Unit 1



TABLE 3.11.A
EIRE PROTECTION SYSTEM HYDRAULIC REOUIREMENTS (Cont'd)

SLAlina Flow Reauired feDm) Residual Pressure (Rijg]

5. Pump Intake Station

A. Valve 26-578 75 70

6. Control Bay

A. Valve 26-1076 75 70

7. Yard Loop (2)

A. Hydrant at Valve 0-26-526 500 65

8. Hydrant at Valve 0-26-530 500 65

8. Cooling Tower Loop

A. Hydrant at Valve 0-26-1023-6 500 65

Note (1) Cable tray fixed water spray systems are to be tested Simultaneously with one 1-l/2 inch hose station.

Note (2) Yard hydrants and the cooling tower hydrant are to be tested using the longest path for flow.

Y
Z
3.:
N

O
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3.11'B&ggE
1

The High Pressure Fire and 002 Fire Protection specifications are provided
.[~') - in order to meet the preestablished levels of operability during a fire in

\s,/ either or all of the three units. Requiring a patrolling fire watch with;

portable fire equipment if the automatic initiation is lost will provide (as
! does the automatic system) for early reporting and immediate-fire fighting-

capability in the event of a fire occurrence.

.The High Pressure Fire Protection System is. supplied by four pumps (three
electric driven and one diesel driven) aligned to the high pressure fire

i header. The reactors may remain in operation for a period not.to exceed
seven days if three pumps are out of service. 'If at least two pumps are not
made operable in seven days or if all pumps are lost during this seven-day
period, the reactors will be placed in the cold shutdown condition within
24 hours.

;

For the areas of applicability, the fire protection water distribution system
,

j minimes capacity of 2,664 gym at 250' head at the fire pump discharge consists
| of the following design loads:

2 2 area) 1332 gym1. Sprinkler System (0.30 sps/ft /4440 ft
2. I 1/2" Hand Hose Lines 200 gpa
3. Raw service Water Load 1132 aan

,

TOTAL 2664 gym

The CO2 Fire Protection System is considered operable with a minimum of
8 1/2 tons (0.5 tank) CO2 in storage for units 1 and 2; and a minimum of
3 tons (0.5 tank) CO2 in storage for unit 3. An immediate and continuous

,

fire watch in the cable spreading room or any diesel generator building area
! will be established if 002 fire protection is lost in this room and will-

continue until 002 fire protection is restored.
,

To assure close supervision of fire protection system activities, the removal
from service of any component in either the High Pressure Fire System or the

; 002 Fire Protection System for any reason other than testing or emergency
; operations will require Plant Superintendent approval.
i

Early reporting and immediate fire fighting capability in the event of a fire
,

occurrence will be'provided (as with automatic system) by requiring a'

patrolling fire watch if more than one detector for a given protected zone is'

I

inoperable.

f A roving fire watch for areas in which automatic fire suppression systems are
~

to be installed will provide additional interim fire protection for areas that
have'been determined to need additional protection.

|

; )
i l

,

i

:
:

O
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3.11 BASES (Cont'd)

The fire protection system is designed to supply the required flow and
pressure to an individual load listed on Table 3.ll.A while maintaining a
design raw service water load of 1132 gpm. .

4.11 BASES

Periodic testing of both the High Pressure Fire System and the 002 Fire
protection System will provide positive indication of their operability.
If only one of the pumps supplying the High Pressure Fire System is
operable, the pump that is operable will be checked immediately and daily
thereafter to demonstrate operability. If the 002 Fire Protection
System becomes inoperable in the cable spreading room, one 125-pound (or
larger) fire extinguishers will be placed at each entrance to the cable
spreading room.

Annual testing of automatic valves and control devices is in accordance
with NFPA Code Vol. II. 1975, section 15, paragraph 6015. More frequent
testing would require excessive automatic system inoperability, since
there are a large number of automatic valves installed and various
portions of the system must be isolated during an extended period of time
during this test.

Wet fire header flushing, spray header inspection for blockage, and
nozzle inspection for blockage will prevent, detect, and remove buildup
of sludge or other material to ensure continued operability. System
flushes in conjunction with the semiannual addition of biocide to the Raw
Cooling Water System will help prevent the growth of crustaceans which
could reduce nozzle discharge.

Semiannual tests of heat and smoke detectors are in accordance with NFPA
Code.

With the exception of continuous strip heat detectors panels, all
non-class A supervised detector circuits which provide alarm only are
hardwired through conduits and/or cable trays from the detector to the
main control room alarm panels with no active components between.
Nonclass A circuits also actuate the HPCI water-fog system, the CO2
system in the diesel generator buildings, and isolate ventilation in
shttdown board rooms. The test frequency and methode specified are
jus:ified for the following reasons:

1. An analysis was made of worst-case fire detection circuits at
Browns Ferry to determine the probability of no undetected failure
of the circuits occurring between system test times as specified in
the surveillance requirements. A circuit is defined as the wire
connections and components that affect transmission of an alarm
signal between the fire detectors and the control room annunciator.
Three circuits were analyzed which were representative of an

alarm-only circuit, a water-fog circuit, and a 002 circuit. The
spreading room B smoke detector was selected as the worst-case

alarm-only circuit because it had the largest number of wires and
connections in a single circuit. The HPCI water-fog circuit was
selected for analysis because it is the only water-fog circuit in

O
BPN 3.11/4.11-13
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4.11 BASBS (cont'd)

the area of applicability for Technical Specifications. The

O Standby Diesel Generator Room A CO2 circuit was selected because,

/ it contained 2 out of 3 detector logic, the most complicated CO2
circuit logic. Calculations were based on failure rates for wires,
connections, and circuit components as shown in Appendix III of
WASH-1400. Failure rates were considered for the following circuit
components:

1. Open circuit
2. Short to ground

3. Short to power
4. Timing motor failure to start
5. Relay failure to energize
6. Normally open contact failure to close
7. Normally open or normally closed contact short
8. Normally closed contact opening
9. Timing switch failure to transfer

The calculated probabilities (Pf) for no undetected failure of the
circuits occurring were as follows, based on the specified test
frequency.

AREA TEST FREQUENCY Pf

Spreading Room B one Month 0.975287
HPCI Water Fog six Months 0.977175
Standby Diesel Gen Room A 002 Six Months 0.957595

The worst case of the three areas considered is Spreading Room B.,

The probability of undetected failure is approximately 1/40, which
means that one undetected failure will occur on the average every
40 months over an extended period of time and that the failure
could exist up to one month. The frequency of testing is thus much
greater than the frequency of failure and produces circuits with
adequate reliability.

2. Circuits checks by initiation of end of the line or end of the I

branch detectors will more thoroughly test the parallel circuits )
than testing on a rotating detector basis. This test is not a
detector test, but is a test to simulate the effect of electrical
supervision as defined in the NFPA Code.*

3. Testing of circuits which actuate CO , water, or ventilation2
systems requires disabling the automatic feature of the fire
protection system for the area. A surveillance program which
disabled these circuits monthly would significantly reduce the

|
ability of these circuits to provide fire suppression. '

'
1
1

*Ref: NFPA Code 72D-9, paragraph 1111, code 72D-15, paragraph 1312 for
definition of Class A systems, and Code 72A-18, Article 240.

O
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4.11 BASES (Cont'd)

4. Daily tests of annunciation lights and audible devices are performed as a
routine operation function.

5. The CO2 system manufacturer recommends semiannual testing of CO2
system fire detection circuits.

Figure 6.3-1 describes the in plant fire protection organization including the
roving fire watch. In addition, other operating personnel periodically
inspect the plant during their normal operating activitics for fire hazards
and other abnormal conditions.

Smoke detectors will be tested "in place" using inert freon gas applied by a

pyrotronics type applicator which is accepted throughout the industrial fire
protection industry for testing products of combustion detectors or by use of
the MSA chemical smoke generators. At the present time the manufacturers have
only approved the use of " punk" for creating smoke. TVA will not use " punk"
for testing smoke detectors.

O

1
1

O
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5.0 BRJOR LGBIGN FEATURES

5.1 SITE FEATURES

Browns Ferry unit 1 is located at Browns Ferry Nuclear Plant
site on property owned by the United States and in custody of
the TVA. The site shall consist of approximately 840 acres on
the north shore of. Wheeler Lake at Tennessee River Mile 294 in

| Limestone County, Alabama. The minimum distance from the
outside of the secondary containment building to the boundary
of the exclusion area as defined in 10 CFR 100.3 shall be
4.000 feet.

! 5.2 REACTOR
i

A. The reactor core may contain 764 fuel assemblies-'

consisting of 8x8 assemblies having 63 fuel rods each.
and 8x8R (and P8x8R) assemblies having 62 fuel rods each.'

B. The reactor core shall contain 185 cruciform-shaped
| control rods. The control material shall be boron
j carbide powder (Bqc) compacted to approximately
.. 70 percent of theoretical density.
}

| 5.3 REACTOR VESSEL
:

The reactor vessel shall be as described in Table 4.2-2 of the
} FSAR. The applicable design codes shall be as described in~

Table 4.2-1 of the PSAR.

5.4 CONTAINMRWT

A. The principal design parameters for the primary
| containment shall be as given in Table 5.2-1 of the

FSAR. The applicable design codes shall be as described,

1 in Section 5.2 of the PSAR.

I B. The secondary containment shall be as described in
i Section 5.3 of the PSAR.

j C. Penetrations to the primary containment and piping
passing through such penetrations shall be designed in.

accordance with the standards set forth in
i Section 5.2.3.4 of the PSAR.
i

5.5 EU_gh sit *Aos
:
+ A. The arrangement of fuel in the new-fuel storage facility
i shall be such that k gg, for dry conditions, is lesse'

than 0.90 and flooded is less than 0.95 (Section 10.2 of
FSAR).,

,

i

: O
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i

5.0 MAJOR DESIGN FEATURES (Cont'd)

B. The k gg of the spent fuel storage pool shall be lesse
than or equal to 0.95.

C. Loads greater than 1000 pounds shall not be carried over
spent fuel assemblies stored in the spent fuel pool.

5.6 SEISMIC DESIGN

The station class I structures and systems have been designed
to withstand a design basis earthquar.e with ground
acceleration of 0.2g. The operational basis earthquake used
in the plant design assumed a ground acceleratton of 0.lg (see
Section 2.5 of the FSAR).

O

O
BFN 5.0-2
Unit 1



, , . . _ . - . . . - -. - - - - - - - - - - - - - - - - _ - _ _ _ _ _ _ - - _ -

6.0 ADMINISTRATIVE CONTROLS

6.1 Oreenization
,

_

A. The plant superintendent has on-site responsibilities for
the safe operation of the facility and shall report to the;

Assistant Director of Nuclear Power (Operations). In the
absence of the plant superintendent, an assistant
superintendent will assume his responsibilities.

| B. The portion of TVA management which relates to the
operation of the plant is shown in Figure 6.1-1.

1 C. The functional organization for the operation of the
station shall be as shown in Figure 6.1-2.

D. Shift manning requirements shall, as a minimum, be as
described in Section 6.8.'

:

E. Qualifications of the Browns Ferry Nuclear Plant
management and operating staff shall meet the minitaan
acceptable levels as described in ANSI - N18.1, Selection
and Training of Nuclear Power Plant Personnel, dated
March 8, 1971. .The qualifications of the Health Physics
Supervisor will meet or exceed the minimum acceptable
levels as described in Regulatory Guide 1.8, Revision 1,
dated September 1975.

'

F. Retraining and replacement training of station personnel
; shall be in accordance with ANSI - N18.1, Selection and
j Training of Nuclear Power plant Personnel, dated March 8,
i 1971. The minimum frequency of the retraining program

shall be every two years.

G. An Industrial Security Program shall be maintained for the
life of the plant.

;

j H. The Safety Engineer shall have the following
qualifications:

i a. Must have a sound understanding and thorough |

} technical knowledge of safety and fire protection
j practices, procedures, standards, and other codes I

; relating to electrical utility operations. Must be !
' able to read and understand engineering drawings. !'

'Must possess an analytical ability for problem
| solving and data analysis. Must be able to

communicate well both orally and in writing and must4

: be able to write investigative reports and prepare
; written procedures. Must have the ability to secure
'

the cooperation of management, employees, and groups
; in the implementation of safety programs, Must be

able to conduct safety presentations for supervisors
and employees.

I.

!O
i
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

b. Should have experience in safety engineering work at
this level or have three years' experience in safety
and/or fire protection engineering. It is desirable
that the incumbent be a graduate of an accredited
college or university with a degree in industrial,
mechanical, electrical, or safety engineering, or
fire protection engineering.

6.2 Review and Audit

The Manager of Power is responsible for the safe operation of
all TVA power plants, including the Browns Ferry Nuclear
Plant. The functional organization for Review and Audit is
shown in Figure 6.2-1.

Organizational units for the review of facility operation shall
-

be constituted and have the responsibilities and authorities
listed below.

A. NUCLEAR SAFETY REVIBV BOARD (NSRB)

1. FUNCTION

The NSRB shall function to provide independent review
and audit of designated activities in the areas of:

a. nuclear power plant operations

b. nuclear engineering

c. chemistry and radiochemistry

d. metallurgy

e. instrumentation and control

f. radiological safety

g. mechanical and electrical engineering

h. quality assurance practices.

2. COMPOSITION

The NSRB shall be composed of at least five members,
including the Chairman. Members of the NGRB may be |
from the office of Power or other TVA organizations, I

or external to TVA.

O\
|

|
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| 6.0 ADMINISTRATIVE CONTROLS (Cont'd)

3. QUALIFICATIONS -

The Chairman, members, and alternate members of the

NSRB shall be appointed in writing by'the Nanager of
Power and shall have an academic degree in
engineering or physical science field, or the
equivalent; and in addition, shall have a minimum of
five years technical experience in one or more areas
givea in 6.2.A.1. No more than two alternates shall
part :1pate as voting members in NERS activities at
any one time.-

4. COMBULTANTEr

i

Consultants shall be utilized as determined by the,

N5R8 Chairman to provide expert advice to the NBRB.

| 5. METING FREQUENCY-

I The NSRB shall meet at least once per six months.

6. QUORtal

The einimum quorum of the NSRB necessary for the
; performance of the NSRB review and audit functions of

; these Technical Specifications shall consist of more
; than half of the NSRB membership or at least five

members, whichever is greater. The quorum shall,

include the Chairman or his appointed alternate and
the WSRB members including appoint alternate members
meeting the requirements of 6.2.A.3. No more than a
minority of the quorum shall have line responsibility1

; for operation of the unit.

'
'l . REVIEW

i

The WSRB shall review:
1

; a. The safety evaluations for 1) changes to
1 procedures, equipment, or systems, and 2) tests
'

or experiments completed under the provision of
Section 50.59, 10 CFR, to verify that such
actions did not constitute an unreviewed safety ,

question. |

|b. Proposed changes to procedures, equipment, or !

systems which involve an unreviewed safety I

i' question er defined in Section 50.59, 10 CFR. !
!

1

i

i
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

c. Proposed tests or experiments which involve an
unreviewed safety question as defined in Section
50.59, 10 CFR.

d. Proposed changes to Technical Specifications or
this Operating License.

e. Violations of codes, regulations, orders,
Technical Specifications, license requirements,
or of internal procedures or instructions having
nuclear safety significance.

f. Significant operating abnormalities or
deviations from normal and expected performance
of unit equipment that affect nuclear safety,

g. All reportable events.

h. All recognized indications of an unanticipated
deficiency in some aspect of design or operation
of structures, systems, or components that could
affect nuclear safety.

1. Reports and meeting minutes of the PORC.

8. AUDITS

Audits of unit activities shall be performed under
the cognizance of the NSRB. These audits shall
encompass: -

a. The conformance of unit operation to provisions
contained within the Technical Specifications
and applicable license conditions at least once
per 12 months.

b. The performance, training, and qualifications of
the entire unit staff at least once per 12
months.

c. The results of actions taken to correct
deficiencies occurring in unit equipm' ant,
structures, systems or method of operation that
affect nuclear safety at least once per 6 months,

d. The performance of activities required by the
Operational Quality Assurance program to meet
the criteria of Appendix "B," 10 CPR 50, at
least once per 24 months.

O
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6.0 ADNINISTRATIVE CONTROLS (Cont'd)

e. The Site Radiological Emergency Plan and
implementing procedures at least once per
12 months..

f. The Plant Physical Security Plan and
implementing procedures at least once per
12 months.

g. Any other area of unit operation considered
appropriate by the NSRB or the Mar.ager of Power.

h. The Facility Fire Protection Program and
implementing procedures at least once per
24 months.

1. An independent fire protection and loss
prevention program inspection and audit shall be
performed annually utilizing either qualified
offsite licensee personnel or an outside fire I

protection firm.

.1 An inspection and audit of the fire protection
and loss prevention program shall be performed
by an outside qualified fire consultant at
intervals no greater than three years.

k. The radiological environmental monitoring
program and the results thereof at least once
per 12 months.

1. The performance of activities required by the !

Quality Assurance Program to meet the criteria,

; of Regulatory Guide 4.15, December 1977, at
least once per 12 months.

;

m. The performance of activities required by the
Safeguards Contingency Plan to meet the criteria

,

of 10 CPR 73.40(d) at least once per 12 months.d

9. AUTHORITY

The NSRB shall report to and advise the Manager of
Power of those areas of responsibility specified in
Sections 6.2.A.7 and 6.2.A.8.

10. RECORDS

I Records of NSRB activities shall be prepared,
approved, and distributed as indicated below:

' ,O
<
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

a. Minutes of each NSRB meeting shall be prepared,
approved, and forwarded to the Manager of Power
within 14 days following each meeting.

b. Reports of reviews encompassed by
Section 6.2.A.7 above, shall be prepared,
approved, and forwarded to the Manager of Power
within 14 days following completion of the
review.

c. Audit reports encompassed by Section 6.2.A.8
above, shall be forwarded to the Manager of
power and to the management positions
responsible for the areas audited within 30 days
after completion of the audit.

B. Plant Operations Review Committee (PORC)

1. Membership

The PORC shall consist of the plant superintendent,
or his representative, electric maintenance section
supervisor, mechanical maintenance section
supervisor, instrument maintenance section
supervisor, health physics supervisor, operations
section supervisor, engineering section supervisor,
and quality assurance supervisor. An assistant plant
supervisor may serve as an alternate committee member
when his supervisor is absent. The plant
superintendent will serve as Chairman of the PORC.
His representative will serve as Chairman in the
absence of the plant superintendent.

2. Meetino Frequency

The PORC shall meet at regular monthly intervals and
for special meetings as called by the Chairman or as
requested by individual members.

3. Ouorum

Superintendent or his representative, plus five of
the seven other members, or their alternate, will
constitute a quorum. A member will be considered
present if he is in telephone communication with the
committee.

O
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!- .

4. Duties and Responsibilities<

.The PORC serves in an advisory capacity to the plant,

i superintendent and as an investigating and reporting ,

| body to the Nuclear. Safety Review Board in matters
; 'related to safety in plant operations. The plant.
i- superintendent has the final responsibility in

i determining the metters=that-should be referred to

i' the Nuclear Safety Review Board.
!

j The responsibility of the consittee will include:
i
j a. Review all standard and emergency operating and
,

maintenance instructions and any proposed
j revisions thereto, with principal attention to

{. provisions for safe operation.
1
'

b.- Review proposed changes to the Technical
Specifications.

I
c. Review proposed changes to equipment or systems

having safety significance.
;

| d. Investigate reported or suspected incidents
.

involving safety questions, violations of the
~

Technical specifications, and violations of
j plant instructions pertinent to nuclear safety.

e. Review reportable events, unusual. events,,

. operating anomalies .and abnormal performance of
i plant equipment.
.! |

| f. Maintain a general surveillance of-plant
activities to idt.ntify possible safety hazards.,

'

|
| g. Review plans for special fuel handling, plant !
j maintenance, operations, and tests or
I experiments which may involve special safety
! considerations,'and the results thereof, where

applicable.

h. (DELETED)
#

j 1. Review implementing procedures of the
| Radiological Emergency Plan and the Industrial
j Security program,
i
; j. (DELETED)
|
4

I

|

!
4
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

5. Authority

The PORC shall be advisory to the plant
superintendent.

6. Records

Minutes shall be kept for all PORC meetings with
copies sent to Director, Nuclear Power; Assistant
Director of Nuclear Power (Operations); Chairman,
NSRB.

7. Procedures

Written administrative procedures for committee
operation shall be prepared and maintained describing
the method for submission and content of
presentations to the committee, review and approval
by members of committee actions, dissemination of
minutes, agenda and scheduling of meetings.

6.3 Procedures

A. Detailed written procedures, including applicable checkoff
lists covering items listed below shall be prepared,
approved, and adhered to.

1. Normal startup, operation, and shutdown of the
reactor and of all systems and components involving
nuclear safety of the facility.

2. Refueling operations.

3. Actions to be taken to correct specific and foreseen
potential malfunctions of systems or components,
including responses to alarms, suspected primary
system leaks, and abnormal reactivity changes.

4. Emergency conditions involving potential or actual
release of radioactivity.

5. Preventive or corrective maintenance operations which
could have an effect on the safety of the reactor.

6. Surveillance and testing requirements.

7. Radiation control procedures.

8. Radiological Emergency Plan implementing procedures.

9. Plant security program implementing procedures.

10. Pire protection and prevention procedures.

BFN 6.0-8
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6.0 ADMINISTRATIVE. CONTROLS (Cont'd),-q
11. Limitations on the amount of overtime worked by

individuals performing safety-related functions in
accordance with the NRC policy statement on working
hours (Generic Letter No. 82-12)..

1.

B. Written procedures pertaining to those items listed above
shall be reviewed by PORC and approved by the plant
superintendent prior to implementation. Temporary changes
to a procedure which do not change the intent of the
approved procedure may be made by a member of the plant
staff knowledgeable in the area affected by the procedure
except that temporary changes to those items listed above
except item 5 require the additional approval of a member
of the plant staff who holds a senior Reactor Operator

1 license on the unit affected. Such changes shall be
documented and subsequently reviewed by PORC and approved
by the plant superintendent.

C. Drills on actions to be taken under emergency conditions
involving release of radioactivity are specified in the
radiological emergency plan and shall be conducted
annually. Annual drills shall also be conducted on the
actions to be taken following failures of safety related
systems or components.

D. Radiation Control Procedures

Radiation Control Procedures shall be maintained and made
available to all station personnel. These procedures
shall show permissible radiation exposure and shall be
consistent with the requirements of 10 CFR 20. This
radiation protection program shall be organized to meet,

the requirements of 10 CFR 20 except in lieu of the
" control device" or " alarm signal" required by paragraph
20.203(c) of 10 CPR 20:

1. Each high radiation area in which the intensity of
radiation is greater than 100 mrem /hr but less than
1000 mrem /hr shall be barricaded and conspicuously
posted as high radiation area and entrance thereto
shall be controlled by requiring issuance of a
special Work Permit (SWP)a. Any individual or
group of individuals permitted to enter such areas
shall be provided with or accompanied by one or more
of the following:

a Health Physics personnel, or personnel escorted by Health Physics,

personnel, in accordance with approved emergency procedures, shall
be exempt from the SWP issuance requirement during the performance
of their assigned radiation protection duties, provided they comply
with approved radiation protection procedures for entry into high
radiation areas.i

< ,
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

a. A radiation monitoring device which continuously
indicates the radiation dose rate in the area,

b. A radiation monitoring device which continuously
integrates the radiation dose rate in the area
and alarms when a preset integrated dose is
received. Entry into such areas with this
monitoring device may be made after the dose
rate level in the area has been established and
personnel have been made knowledgeable of them,

c. An individual qualified in radiation protection
procedures who is equipped with a radiation dose
rate monitoring device. This individual shall
be responsible for providing positive control
over the activities within the area and shall
perform periodic radiation surveillance at the
frequency specified by the facility Health
physicist in the Special Work permit.

2. Each high radiation area in which the intensity of
radiation is greater than 1,000 mrem /hr shall be
subject to the provisions of (1) above; and, in
addition, access to the source and/or area shall be

secured by lock (s). The key (s) shall be under the
administrative control of the shift engineer. In the
case of a high radiation area established for a
period of 30 days or less, direct surveillance to
prevent unauthorized entry may be substituted for
permanent access control.

6.4 Actions to be Taken in the Event of a Reportable Event in plant
Operation (Ref. Section 6.7)

A. Any reportable event shall be promptly reported to the
Manager, Nuclear production und shall be promptly reviewed
by PORC. This committee shall prepare a separate report
for each reportable event. This report shall include an
evaluation of the cause of the event and recommendations
for appropriate action to prevent or reduce the
probability of a repetition of the event.

B. Copies of all such reports shall be submitted to the
Manager Nuclear production and the Chairman of the NSRB
for their review.

C. The plant superintendent shall notify the NRC as specified
in section 50.73 to 10 CFR part 50 of the circumstances of
any reportable event. I

I
l

l
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~b.'

Q 6.5 Act h = to be Tekan in the Event a Safety Limit is !_=cMM

If a safety limit is exceeded, the reactor shall be shut down
j and reactor operation ~shall not be resumed until authorized by
i the istc. A prompt report shall be made to the Manager, Nuclear

Production, and the Chairman of the N8RS. A complete analysis4

of the circumstances leading up to and resulting from theg
; situation, together with recommendations to prevent a
' recurrence, shall be prepared by the PORC. This report shall

be submitted to the Manager, Nuclear Production and the NERS.
Notification of such occurrences will be made to the BElc by the ,

: plant superintendent within 24 hours.
1 .

'
6.6 Station Operating Records

A. Records and/or logs shall be kept in a manner convenient
i for review as indicated below:
!
,

1 1. All normal plant operation including such items as
! power level, fuel exposure, and shutdowns
l
i 2. principal maintenance activities
j

j 3. Reportable Events
I

4. Checks, inspections, tests, and calibrations of

O components and systems, including such diverse items
as source leakagej

5. Reviews of changes made to the procedures or
equipment or reviews of tests and experiments to

1 coisply with 10 CPR 50.59
1

! 6. Radioactive shipments

i 7. Test results, in units of microcuries, for leak tests

| performed pursuant to specification 3.8.E

8. Record of annual physical inventory verifying
i acountability of sources on record

i
j 9. Gaseous and liquid radioactive weste released to the

r

i environs
!

! 10. off-site environmental monitoring surveys
<

>11. Fuel inventories and transfers '

l

i
(

O'
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

12. Plant radiation and contamination surveys

13. Radiation exposures for all plant personnel

14. Updated, corrected, and as-built drawings of the plant

15. Reactor coolant system inservice inspection

16. Minutes of meetings of the Nuclear Safety Review Board

17. Design fatigue usage evaluation

a. Monitoring, recording, evaluating, and reporting
requirements contained in 17.b, below will be
met for various portions of the reactor coolant
pressure boundary (RCPB) for which detailed
fatigue usage evaluation per the ASME Boiler and
Pressure Vessel Code Section III was

lperformed for the conditions defined in the
design specifications. In this plant, the
applicable codes required fatigue usage
evaluation for the reactor pressure vessel
only. The locations to be monitored shall be:

1. The feedwater nozzles

2. The shell at or near the waterline

3. The flange studs

b. Recording, Evaluating, and Reporting

(1) Transients that occur during plant
operations will be reviewed and a
cumulative fatigue usage factor determined.

(2) Fut transients which are more severe than
the transients evaluated in the stress )
report, code fatigue usage calculations 1

will be made and tabulated separately.
:

1
1

1 See paragraph N-415.2, ASMS Section III, 1965 Edition.

|

O
|
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O1

t Q ' (3) In.the annual Operating Report. the fatigue
! usage' factor determined for the transients

] defined in (1) and (2) above shell be added
and a cumulative fatigue usage factor to4

date shall be listed. When the cumulative--

i usage factor reaches a value of 1.0. an
inservice inspection shall be included for

,

i the specific location at the next scheduled

i inspection (3-1/3-year interval) period and
3-1/3-year intervals thereafter, and a*

b subsequent evaluation performed in *

accordance with the rules of ASIE Section>

i XI code if any flaw indications are-

I detected. The results of the evaluation
i shall be submitted in a'special report
; (Section 6.7.3) for review by the

i commission.
E

1d. Records for Environmental Qualification which are
; covered under the provisions'of paragraph 6.10.
;

--

) B. Except where covered by applicable regulations, items 1
1 through 8 above shall be retained for a period of at least
] five years and items 9 through 18 shall be retained for
i the life of the plant. A complete inventory of
! radioactive materials in possession shall be maintained

current at all times.

6.7 Reportine Requirements

j In addition to the applicable reporting requirements of Title
i 10, code of Federal Regulations, the following identified
j reports shall be submitted to the Director of the appropriate

Regional Office of Inspection and Enforcement unless otherwise
noted.

,

I

1. Routine Reports

a. Startup Report. A summary report of plant'startup
i and power escalation testing shall be submitted

following: (1) receipt of an operating license. (2)
amendment to:the license involving a planned
increased in power level, (3) installation of fuel

; that has a different design or has been manufactured
j by a different fuel supplier, and (4) modifications

that may have significantly altered the nuclear,
thermal, or hydraulic performance of the plant. The
report shall address each of the tests identified in

the PSAR and shall in general include a description
of the measured values of the operating conditions or

|
f

i

I
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characteristics obtained during the test program and
a comparison of these values with design predictions

)
and specifications. Any corrective actions that were
required to obtain satisfactory operation shall also
be described. Any additional specific details

'
required in license conditions based on othen
commitments shall be included in this report.

Startup reports shall be submitted within: (1) 90
; days following completion of the startup test

program, (2) 90 days following resumption or
commencement of commerical power operation, or (3) 9
months following initial criticality, whichever is
earliest. If the Startup Report does not cover all

. three events (i.e., initial criticality, completion
l of startup test program, and resumption or
; commencement of commerical power operation),
| supplementary reports shall be submitted at least

every three months until all three events have been
| completed,

b. Annual operating Report

A tabulation on an annual basis of the number of
station, utility, and other personnel (including
contractors) receiving exposures greater than 100
mrem /yr and their associated man rem exposure

4according to work and job functions , e.g., reactor
operations and surveillance, inservice inspection,
routine maintenance, special maintenance (describe
maintenance), waste processing, and refueling. The
dose assignment to various duty functions may be
estimates based on pocket dosimeter TLD, or film
badge measurements. Small exposures totalling less
than 20% of the individual total dose need not be
accounted for. In the aggregate, at least 80% of the
total whole body dose received from external sources
shall be assigned to specific major work functions.
Any mainstream safety / relief valve that opens in
response to reaching its setpoint or due to operator
action to control reactor pressure shall be reported.

c. Monthly Operatino Report. Routine reports of
operating statistics and shutdown experience shall be
submitted on a monthly basis to the office of
Inspection and Enforcement, U.S. Nuclear Regulatory |

Commission, Washington, D.C. 20555, with a copy to i

the appropriate Regional Office, to be submitted no
later than the tenth of each month following the
calendar month covered by the report. A narrative
summary of operating experience shall be submitted in
the above schedule.

BFN 6.0-14
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O
h 2. Reportable Events

Reportable events, including corrective actions and
measures to prevent recurrence, shall be, reported to the
NRC in accordance with Section 50.~l3 to 10 CFR 50.

3. Unique Reportino Requirements

A. Radioactive Effluent Release Report

A report on the radioactive discharges released from I

the site during the previous six months of operativa
shall be submitted to the Director of the Regional
office of Inspection and Enforcement within 60 days
after January 1 and July 1 of each year. The report
shall include a summary of the quantities of
radioactive liquid and gaseous effluents released and
solid waste shipped from the plant as delineated in
Regulatory Guide 1.21 Revision 1 " Measuring,
Evaluating, and Reporting Radioactivity in Solid
Wastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light-Water-cooled
Nuclear Power Plants " with data summarized on a
quarterly basis following the format of Appendix B
thereof.

The report shall include a summary of the '

meteorological conditions concurrent with the release
of gaseous effluents during each quarter as outlined
in Regulatory Guide 1.21, Revision 1, with data
summarized on a quarterly basis following the format
of Appendix B thereof. Calculated offsite dose to
humans resulting from the release of effluents and

their subsequent dispersion in the atmosphere shall
be reported as recommended in Regulatory Guide 1.21,
Revision 1.

B. Source Tests

Results of required leak tests performed on sources
if the tests reveal the presence of 0.00'i microcurie
or more of removable contamination.

C. Special Reports (in writing to the Director of
Regional office of Inspection and Enforcement).

1. Reports on the following areas shall be
submitted as noted:

O
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a. Secondary Containment 4.7.C Within 90
Leak Rate Testing (5) days of

empletion of
each test,

b. Fatigue Usage 6.6 Annual
Evaluation operating

Report

I c. Relief Valve Tailpipe 3.2.P Within 30
| Instrumentation days after

inoperability
of
thermocouple
and acoustic
monitor on
one valve.

| d. Seismic Instrumentation 3.2.J.3 Within 10
Inoperability days after 30

days of
inoperability

e. Meteorological Monitoring 3.2.I.2 Within 10
Instrumentation days after
Inoperability 7 days of

inoperability

f. Primary Containment 4.7.A.2 Within 90
Integrated Leak Rate days of
Testing ccumpletion of

each test.

D. Special Report (in writing to the Director of Regional
office of Inspection and Enforcement)

Data shall be retrieved from all seismic instruments
actuated during a seismic event and analyzed to determine
the magnitude of the vibratory ground motion. A special
report shall be submitted within 10 days after the event
describing the magnitude, frequency spectrum, and
resultant effect upon plant features important to safety.

O
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|.,

A single submittal may be made for a multiple unit station. The| 1.
'

submittal should combine those sections that are common to all units |i

at the station.

2. The term " forced reduction in power" is normally defined in the
electric power industry as the occurrence of a component failure or

,

other condition which requires that the load on the unit be reduced
for corrective action immediately or up to and including the very i

'next weekend. Note that routine preventive maintenance,
surveillance, and calibration activities requiring power reductions

are not covered by this section.

! 3. The term " forced outage" is normally defined in the electric power
industry as the occurrence of a component failure or other conditiony

: which requires that the unit be removed from service for corrective
action immediately or up to and including the very next weekend.!

4. This tabulation supplements the requirements of 520.407 of 10 cra'

part 20. ,

!

| 5. Each integrated leak rate test of the secondary containment shall be
j the subject of a summary technical report. This report should
I include data on the wind speed, wind direction, outside and inside
! temperatures during the test, concurrent reactor building pressure,

and emergency ventilation flow rate. The report shall also include
I analyses and interpretations of those data which demonstrate

compliance with the specified leak rate limits.

! ,

,

I

i

'
|

|

|
i
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6.0 ADMINISTRATIVE CONTROLS

6.8 Minimum Plant Staffinq

The minimum plant staffing for monitoring and conduct of
operations is as follows.

1. A licensed senior reactor operator shall be present at the
site at all times when there is fuel in the reactor.

2. A licensed reactor operator shall be in the control room
whenever there is fuel in the reactor.

3. A licensed senior reactor operator or SRO limited to fuel
handling shall be in direct charge of a reactor refueling
operation; i.e., able to devote full time to the refueling
operation.

4. A health physics technician shall be present at the
facility at all times there is fuel in the reactor.

5. Two licensed reactor operators shall be in the contred room
during any cold startups, while shutting down the reactor,
and during recovery from unit trip.

6. Either the plant superintendant or an assistant plant
superintendent shall have acquired the experience and
training normally required for examination by the NRC for a
Oenior Reactor Operator's License, whether or not the
examination is taken. In addition, either the operations
supervisor or the assistant operations supervisor shall
have an SRO license.

~1. A Shift Technical Advisor shall be present at the site at
all times.

O
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6.0 ADMINISTRATIVE CONTROIJ (Cont'd)

Table 6.8.A

Minimum Shift Crew Requirements Units in Operation
Shift position 1 1 1 Troe of License ,

Shift Engineers (SE) 1 1 1 SRO

Assistant Shift Engineers 0 1 2 SRO ;

(ASE) i

Licensed Reactor operatorl 1 1 1 No

Unit Operators (UO) 1 2 3 20

i Assistant Unit operators 4 4 6 Mone
(AUO)

Shift Technical Advisor 1 1 1 None2

Health Physics Technician _1 l _1 None

Minimum Shift Crew 9 11 15

! Notes: SRO - Senior Reactor Operator
R0 - Reactor Operator

:

Notes for Table 6.8.A

, 1. This position is normally filled by an assistant shift engineer, but
' as a minimum it may be filled by a licensed reactor operator. 'When
: the incumbent is not a senior reactor operator, he shall not be
'

assigned duties requiring him to direct licensed activities of
reactor operators.

2. The Shift Technical Advisor shall have a bachelor's degree or
. equivalent in a scientific or engineering discipline with specific
I training in plant design and transient and accident response and

analysis.
,

<

|O
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IN-PLANT FIRE PROGRAM ORGANIZATION

BROWNS PERRY NUCLEAR PLAffT

Has been delegated the responsebility for overad administrationggggggg g g of the pient tre protection and prevention program in~

WW accordance with approved standards and practices as adopted
for plant neede

.

Provides consultation to plant, management on all fire safety
matters; coordinates and evaluates testing, maintenance, and
repair of all firefoisted equipment and systems; conductsg gY periodic safety and fire inspections to identify deficsoncies and=

* - - - ' - - recommends corrective actions; conducts fire training and
evaluates fra drills; provides on-the-scene advice to fire brigade" '~ ~ ~'

leaders during fire emergencies as applicable. Interpret and
I evaluate requrements for control of transient fire loads. Reviews

pre-fire plans and emergency planning documents. Participates
in establishing mutual aid agreements. Provides surveillance of
cutting, weldmg, and open flame work controls. Coordinates fire
safety matters as required with Safety Engineering Services.

Plant Operatione -
- - -

-
Responsible for organizing and trainmg the plant fire brigade;ggggy procures needed frefighting equipment and supplies; coordinates
errangements for mutual aid; reviews work plans for fire potentials
and initiates appropriate controls; reviews and evaluates the status
of fire protection and detection systems; and remains cognaant of
systems removed from serwoe end interim controis pieced in effect.

Responsible for implementation of emergency piens if needed-- - . ____IE r- r wiu -= - - - on-shift; provides controi and single point of contact for all
contmgencies; attends Fro Bngade Leader Course event 5g On-My Mt Wneed yes,s; conducts on. shift briefings of fre brigade and initiatesy periodic fire drills; and controls welding, cuttmg. and oper>
flame work.

Responsible for control and performance of
fue bngade during fra emergencies; conductsMont Fire 1Irfgede on.sh,ft bnetings of brigade members; reviews

,

(As et, pre fre plans and emergency pienning
ame, i w documents; remains cognizant of plant fire

load status, fra systems and equipment and
work activities having fire potentials; and
attends Fire Brigade Leader Course every 5
years.

M Plr 3r ede ~ Responsible for plant frefightmg activit ;
Me ( el attend piant fire trai:iing courses each 2 years.

and are responsible for knowing brigade
assignments in accordance with plant fire plan.

Conducts rovies fee petrols on a regularly assigned

Plant Fire watche '''''; '''P "'ib'* ' ' d*'*ctmg and reportmg tre-
hazards and initiating first aid firefighting if needed;
and will be placed on clock registers until all planned
fixed fire systems are installed and operable.

Figure 8.3-1

BFN 6.0-23
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1.0 Definiti90E

The following terms are defined for uniform interpretation of these
specifications.

Administrative Terminology

Unusual event with the potential for a significant environmental
impact--an event that results in noncompliance with an environmental
technical specification, or an event that results in uncontrolled or
unplanned releases of chemical, radioactive, thermal, or other
discharges from the Browns Ferry Nuclear Plant in excess of
applicable Federal, State, and local regulations.

Instrumentation Properties,

Accuracy---a measure of the difference between the true and measured
values of a given parameter, hence a measure of error.

Minimum detectable level--that level below which a specific
detector, instrtmeent, or analysis is unable to detect the presence
of a given constituent.

Sensitivity--the minimum change in the variable detected by a given
sensor.

.

O

|
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2.0 LIMITING CONDITIQtf6.FOR OPERATIQW

2.1 Thermal Discharge Limits (Deleted)

2.2 chemical (Deleted)-

2.2.1 Makeup Water Treatment Plant (Deleted)
i

2.2.2 chlorine (Deleted)*

i

;

i

i

1

4

d

!

j

h

i
4

i
4
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3.0 DESIGN FEATURES AND OPERATING PRACTICES

This section describes those design and operating practices not covered

O in Section.2.0. " Limiting conditions for Operation" and which, if-
changed, could result.in significant effects on environmental impacts.

!-

3.1.2 Other Chemicals (deleted)

3.2 Land Management

3.2.1 Power Plant Site - The site shall be appropriately landscaped as
allowed by completion of construction. All areas which are either
unpaved or not committed for specific purposes will be provided
with appropriate vegetative cover.

3.2.2 Transmission Line Right of Way Maintenance

Objective

The sole purpose of this section is to provide reporting requirements (to
USNRC) on herbicide usage, if any, for purposes of right of way

) maintenance regarding only_those transmission lines under USNRC's '

; jurisdiction for the Browns Ferry Nuclear Plant.

Spec 1fication

A statement as to whether or not herbicides have been used in
,
'

maintaining rights of way for those transmission lines associated with
the Browns Ferry Nuclear Plant shall be provided. If herbicides have

,

been used, a description of the types, volumes, concentrations, manners

O and frequencies of application, and miles of right of way that have been<

treated shall be included.,

!

Reporting Requirements
.

!

Information as specified above shall be provided in the annual
environmental operating report.

Bases

d

vegetation growth on a transmission line right of way must be cintrolled

in such a manner that it will neither interfere with safe and reliable
operation of the line or impede restoration of service when outages
occur. Vegetation growth is controlled by mechanical cuttinJ and the
limited use of herbicides. Selected chemicals approved by EPA for use as
herbicides are assigned (by EPA) label instructions which provide'

guidance on and procedures for their use.

i

i

| HFN 3
' Unit 1

!

L

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



3.3 Onsite Meteorological Monitoring

The onsite meteorological monitoring program measures and documents
meteorological conditions at the site, specifically at heights above
ground that allow reasonable estimates of atmospheric dispersion
conditions for airborne plant effluents. The onsite program shall
conform to the recommendations and intent of Regulatory Guide 1.23.
Onsite Meteorological Programs (February 1972), and include instruments
to sense wind speed and direction at 10m, 46m. and 91m; to allow
calculation of vertical temperature gradient between 10m and 46m and
between 10m and 91m and to measure ambient temperature and dew point at
10m. The location of the meteorological tower is as specified in Section
2.3.7 of the Browns Ferry Nuclear Plant Final Safety Analysis Report (we
Amendment 63). A quality assurance program shall be in effect for all
meteorological measurements and observations. Meteorological data shall
be summarized and reported consistent with the recommendations of
Regulatory Guide 1.21 (June 1974) and Regulatory Guide 1.23
(February 1972), and meteorological observations shall be recorded in a
form consistent with National Weather Service procedures.

If the outage of any meteorological instrument (s) required by Regulatory
Guide 1.23 (February 1972) exceeds seven consecutive days, the total
outage time, the dates of outage, the cause of the outage, and the
instrument (s) involved shall be reported within 10(l) days of the
initiation of the outage to the USNRC, Office of Inspection and
Enforcement, with a copy to the Office of Nuclear Reactor Regulation,
Division of Operating Reactors. Elements of this program may be modified

or terminated in accordance with subsection 5.6.3(c).

The collection of meteorological data at the plant site provides
information for use in developing atmospheric diffusion parameters for
estimating potential radiation doses to the public resulting from actual
routine or abnormal releases of radioactive materials to the atmosphere,
and for assessing the actual impact of the plant cooling system on the
atmospheric envirement of the site area. A meteorological data
collection program as described above is necessary to meet the
requirements of subparagraph 50.36a(a)(2) of 10 CPR Part 50 Appendix D
to 10 CFR part 50, and Appendix E to 10 CFR Part 50.

(1) Reference Section 6.7.3.D Appendix A Technical Specifications

O
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4.0 IDNIRONMENTAL SURVEILI.ANCE

The program elements described below are designed to detect and measure

[] the impact of plant operation on the environment. If on the basis of
Q this program it is established that no significant adverse environmental

impact has resulted or is likely to result from operation of the Browns
Ferry Nuclear Plant, elements of the environmental surveillance program
may be modified or terminated, in accordance with subsection 5.6.3(c)

4.1 Ecological Surveillance

1

4.1.1 Abiotic

(a) Water Quality Surveys

Delete Requirement

(b) Thermal Plume Mapping

Delete Requirement

4.1.2 Biotic

(a) Benthic Monitoring

Delete Requirement

(b) Phytoplankton Monitoring

Delete Requirement

(c) zooplankton Monitoring

Delete Requirement

(d) Fish Population and Distribution Studies

Delete Requirement

(e) Entrainment of Fish Eggs and Larvae

Delete Requirement

(f) Fish Impingement on Intake screens

4.1.3 Special Studies

Delete Requirement

O
BFN 5
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4.2 Radiological Environmental Monitoring Program

Objective

An environmental radiological mcnitoring program is conducted to verify
projected or anticipated radioat tvity concentrations and related public
exposures.

Specification

An environmental monitoring program shall be conducted as described below
at locations indicated in Figures 4.2-1, 4.2- 2, and 4.2- 3, and Tables
4.2-1, 4.2-2, 4.2-3, and 4.2-4, with sampling and analysis frequencies
given in Table 4.2-1. Analytical techniques used shall be such that the
detection capabilities in Table 4.2-5 are achieved.

1. Atmospheric Monitoring

a. The atmospheric monitoring network is divided into three
subgroups consisting of 11 monitoring stations. Five local
monitors are located on or adjacent to the plant site, as shown
in Figure 4.2-1. The four perimeter and two remote monitoring
stations are shown on Figure 4.2-2. Atmospheric and
terrestrial monitoring station locations for Browns Ferry
Nuclear Plant are listed in Table 4.2- 2.

Each monitor shall be capable of continuously sampling air at
regulated flow of approximately three cubic feet per minute
through a particulate filter. In series with, but downstream
of, the particulate filter is a charcoal filter used to collect
iodine.

Each monitor has a collection apparatus to obtain rainwater on
a continuous basis and a horizontal platform that is covered
with gummed acetate to catch and hold heavy particulate fallout.

Each local monitor shall be equipped with a G-M tube located
next to the particulate filter. The data from this detector
are recorded on stripchart recorders located at the station and
in the plant control room.

Thermoluminescent dosimeters shall be used to record gamma
radiation levels at.each remote and perimeter station (Figure
4.2-2) and at nine stations near the site boundary as shown in
Figure 4.2-1. The TLD's shall be processed quarterly.

O
BFN 6
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1,2.1 (Cont'd),

b. The particulate filters shall be removed weekly from each
monitoring station and analyzed for gross beta activity. InjN) addition, the filters for each station shall be composited- g
monthly and quantitatively and qualitatively analyzed for at
least 10 specific gamma-emitting radionuclides.*

i The charcoal filters shall be removed weekly from each station
and analyzed for 131g,

Rainwater shall be collected monthly when available from each
station and each sample is analyzed for at least 10 specific
gamma-emitting radionuclides *, and tritium.

>

Gummed paper shall be changed monthly, ashed-and the gross beta
activity shall be determined.

,

2. Reservoir Monitoring

i
; a. River water shall be sampled automatically from the locations

4 shown in Table 4.2-3 and Figure 4.2-3.

b. Samples shall be collected automatically and analyzed monthly
from three points on the Tennessee River. The samples shall be

; analyzed for at least 10 specific gamma-emitting
radionuclides *, and shall be composited quarterly for tritium,
89 Sr and 90 Sr analyses.

!

Samples of sediment.-clams, and a representative commercial and

O
,

a representative game species of fish shall be collected at
least semiannually from the locations noted in Table 4.2-3 and+

Figure 4.2-3. Plankton is collected in at least one of the two
quarters of greatest plankton abundance during the year at the,

| locations noted in Table 4.2-3 and Pigure 4.2-3. Sediment,
clam shells, fish, and when quantities are sufficent, plankton

: and clam flesh will be analyzed for at least 10 gunma-emitting
'

radionuclides.* Strontium 09 and 90 content shall be
j determined in sediment and clam shells.

| 3. Terrestrial Monitoring
4

1 a. Soil shall be collected at least once every three years from an
;

area near the atmospheric monitors mentioned in paragraph1

4.2.1.a, as indicated in Table 4.2-1 and Figures 4.2-1 and
4. 2- 2. Each sample shall be analyzed for at least 10
gamma-emitting radionuclides, 89Sr and 90Sr.

! b. Milk shall be collected monthly when animals are off pasture,
from at least four farms in the vicinity of the plant and
analyzed as indicated in Table 4.2-1 and Figure 4.2-1.

* The laboratory is presently gamma scanning a sample both quantitatively
radionuclides: 137Cs, 134Cs,andqualitativelyforthefollowing40,

103.106Ru, I41'I44Ce, 952r, 95Nb, Ba 140La, 131 , 40 ,
'

1 g
60Co 58Co, 54Mn, DICr, and 652n.

O;
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4.2.3. (cont'd)

During the seasons that animals producing milk for human
consumption are on pasture, samples of fresh milk will be
obtained* from these animals at representative locations that

may be significantly affected by emissions from the Browns
Ferry Nuclear plant, and analyzed for their radioiodine
content, calculated as Iodine-131. Analysis will be carried
out within eight days (one I-131 half life) of sampling.
Suitable analytical procedures will be used to determine the
radioiodine concentration to a sensitivity of 1.5 picoeurie per
liter of milk at the time of sampling. For activity levels at
or above 1.5 picocurie per liter, overall error of the analysis
will be within 125 percent. Results will be reported as
picoeuries of I-131 per liter of milk at the time of sampling,
in accordance with Reporting Requirements for Environmental
Radiological Monitoring.

If the census of animals producing milk for human consumption
indicates that an animal exists in an area where the calculated
dose is 245 mrem /yr (for the site) and the owner of the animal
will not sell the milk to TVA for analysis, green leafy
vegetables or other vegetation will be obtained from that
location for analysis for I-131. The analysis and subsequent
calculations will determine the dose to the individuals
consuming the milk.

A census of animals producing milk for human consumption shall
be conducted at the beginning and at the middle of the grazing

|hseason to determine their locations and number with respect to
the site. The census shall be conducted under the following
conditions:

1. Within a 1-mile radius from the plant site or within the
45 mrem /yr isodose line (for the three reactors onsite),
whichever is larger, enumeration by a door-to-door or
equivalent counting technique.

2. Within a 5-mile radius for cows and for goats, enumeration
by using referenced information from county agricultural
agents or other reliable sources.

If it is learned from this census that animals are present at a
location which yields a calculated thyroid dose greater than from
previously sampled animals, the new location shall La added to the
surveillance program as soon as practicable if the farmer is willing
to participate in the program. The sampling location having the

* Milk samples will be collected and analyzed weekly in areas where the
calculated dose to a child's thyroid exceeds 15 mrem / year / reactor.
Sampling and analysis will be conducted semimonthly in areas where the
dose is calculated to be <l5 mrem / year reactor. The calculational model
as published in Regulatory Guide 1.109 and Regulatory Guide 1.111 shall
be used.

O
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L2.3 (Cont'd)
J

. ' lowest calculated dose.may then-be dropped from the surveillance
, '

program at the end of the' grazing season during which the census was.

conducted. Also, any location'from which milk can no longer be
; obtained may be dropped from the surveillance program.. The Mtc

shall be' notified in writing that milk-producing animals are no

|- longer present at that location. An additional milk sampling

i location will than be added-to'the program, with sampling frequency.

j based on calculated dose. .

'

c. Vegetation shall be collected at least quarterly from at least
four of the farms mentioned in the preceding paragraph-(see4

"

Figure 4.2-1). Each sample is analyzed for at least-10
specific gamma-emitting radionuclides.

'

d. Food crops shall be collected annually within a.10-mile
radius. Type and number of samples will vary according to
availability (see subsection 4.2.4).1

e. Well water is collected automatically and analyzed monthly from
,

! the well'most likely to be affected by the plant. -(See
Table 4.2-1 and Figure 4.2-1. ) A well remote from the plant is
sampled monthly as a background. The samples shall be analyzed
for at least 10 gamma-emitting radionuclides.

*

f. Samples of potable surface water supplies shall be collected
monthly from the locations in Table 4'2-4. The samples shall.

j be analyzed for tritium, and at least 10 specific

j gamma-emitting radionuclides.

2- 4. Deviations are permitted from the required sampling schedule if
i specimens are unobtainable due to hazardous conditions, seasonal
l unavailability, or to malfunction of automatic sampling equipment.
'

If the latter, every effe t shall be made to complete corrective
action prior to the end (4 the next sampling period. All deviations
from the sampling schedule shall be described in the annual report.

Bases;

,

The operational environmental monitoring program is based upon a
preoperational program which is described in section 2.6 of the PSAR.4

!; Sample collection and analysis were initiated in April 1968, and will
continue indefinitely.

i

Evaluations after plant startup will be made on the basis of baselines,,

considering geography and time of year where these factors are'

j applicable, and by comparisons to control stations where the

concentration of station effluents is expected to be negligible.

: The reference samples provide a running background which will make it
i possible to distinguish significant radioactivity introduced into the

environment by the operation of the station from that introduced by
'

nuclear detonations and other sources.
| |
4 !

f

! s
i :
'
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4.2 BASES (Cont'd)

In those cases where a statistically significant increase may be seen in
'

a particular sampling sector but not in the control station, meteorology
and/or specific radionuclide analysis will be used to identify the source
of the increase.

The planned sampling frequencies and analysis sensitivities will assure
that changes in the environmental radioactivity can be detected. The
materials which first show changes in radoactivity are sampled most
frequently. Those which are less affected by transient changes but show
long-term accumulations are sampled less frequently. Ilowever, the
r,pecific sampling dates are not crucial, and adverse weather conditions
x equipment failure may on occasion prevent collection of specific
u mples.

A report shall be submitted to the USNRC at the end of each six months'
period of operation specifying total quantities of radioactive material
released to unrestricted areas in liquid and gaseous effluents during the
previous six months and such other information on releases as may be
required to estimate exposures to the public resulting from effluent
releases. If quantities of radioactive material released during the
reporting period are unusual for normal reactor operations, including
expected operaticnel occurrences, the report shall cover this
specifically.

A concentration of I-131 in milk of 3.1 picocuries per liter will result
in a dose to the thyroid of a 0 - 2-year-old child of 15 mrem /yr, based
upon consumption of one liter per day for the year. To assure that no
child will receive a dose of greater than 15 mrem / year / reactor to the
thyroid it is necessary to know the radiolodine concentration in the
milk to the sensitivity of 1.5 pel/ liter.

|

| till
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5.0 ADMINISTRATIVE CONTROLS

.
Objective

This section describes the administrative and management controls-

established to provide containing protection to the environment and to
implement the Environmental Technical Specifications. Measures to be
specified in this section include the assignment of responsibilities,
organizational structure,' operating procedures, review and audit
functions, and reporting requirements.

Specifications

5.1 Responsibility

5.1.1 The power plant superintendent has responsibility for
operating the plant in compliance with these Technical
Specifications.

5.1.2 The Manager, Office of Natural Resources, is responsible for
the nonradiological environmental monitoring program outside
the plant. The Chief, Radiological Hygiene Branch, is
responsible for the radiological monitoring program outside
the plant.

5.2 Organization

5.2.1 The organization of TVA management which directly relates to
operation of the plant is shown on Figure 5.2-1.

() 5.2.2 The principal organizations within TVA which are concerned

with environmental matters related to nuclear power plant
operations are the Office of Power. Office of Natural

i Resources, and the Office of Health and Safety. The Office of
Power is directly responsible for operating the plant in
accordance with specified requirements and conducting onsite1

monitoring. The Office of Natural Resources and the Office of
licalth and safety are responsible for providing technical'
guidance, assistance, monitoring, and other services as needed

'
for environmental compliance. The organizations above report,

to the General Manager as shown in Figure 5.2.1.

! 5.3 Review and Audit

5.3.1 The Office of Power Quality Assurance and Audit Staff shall

ensure that a periodic audit of the environmental monitoring*

program is conducted at least once per calendar year.
|

5.3.2 The Office of Power Regulatory Staff ccaducts a review of the
;

following items:
1

|

\
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5.3.2. (Cont'd)

a. Preparation of the proposed Environment al Technical
Specifications,

b. Coordination of Environmental Technical Specification
davelopment with the safety Technical Specifications to
avoid conflicts and maintain consistency.

c. Proposed changes to the Environmental Technical
Specifications and the evaluated impact of the change,

d. Proposed written procedures, as described in Section 5.5
and proposed changes thereto which could significantly
affect the plant's environmental impact.

e. Proposed changes or modifications to plant systems or
equipment which could significantly affect the plant's
environmental impact and the evaluated impact of the
changes.

f. Results of the environmental monitoring programs prior to
their submittal in each Annual Operating Report. See
Sections 5.6.1 and 5.6.2.

i
g. Reported instances of violations of Environmental i

Technical Specifications. Where investigation indicates, '

evaluation and formulation of recommendations to prevent
recurrence. ,

I

5.4 Action to be Taken if an Environmental Leo is Exceeded

5.5 Procedures

5.5.1

5.5.2 Detailed written procedures for the environmental monitoring
program outside the plant, including check-off lists, where |

'

applicable, shall be prepared, receive appropriate
administrative approval, and be adhered to.

A quality control program for the radiological environmental
monitoring program has been established with the Alabama
Department of Public Health Administration Laboratory and the
Environmental Protection Agency, Montgomery, Alabama. Samples
of air, water, milk, and vegetation collected around the HFNP
are forwarded to these laboratories for analysis; and results
are exchanged for comparison.

An internal quality control program for the radiological
environmental monitoring program is being conducted whereby
roughly one tenth of all samples are analyzed in duplicate. A
quality control program is conducted with the Environmental
Protection Agency in Las Vegas in which spiked samples are
analyzed and the results compared.

O
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.

;

5.5.3 Written procedures described in Section 5.5.1 shall be
reviewed by PORC and approved by the Power. plant
Superintendent prior.to implementation. Temporary changes to
a procedure which do not change the intent of the approved'

procedure may be'made by a member of the plant staff
.

I

knowledgeable in the area affected by the procedure and the
additional approval of a member of the plant staff who holds- _I<

a Senior Reactor Operator License. Such changes shall be
i documented and. subsequently reviewed by PORC and approved by

the Power-Plant Superintendent.

1 5.6 Reporting Requirements

! 5.6.1

,
5.6.2 Routine Reporting

i

i a.
1

i b. Radiological Environmental Monitoring

i

Routine Reportinq
;

)
1. TVA shall prepare a report entitled " Environmental

j Radioactivity Levels - Browns Ferry Nuclear Plant -

| Annual Report." The report shall cover the
j previous 12 months of operation and shall be
i submitted to the Director of the NRC Region II

Office (with a copy to the Director, Office of |,

'
- Nuclear Reactor Regulation) within 120 days after !

'

January 1 of each year. The report format shown in
Regulatory Guide 4.8 Title 1 shall be used. The
report shall include summaries, interpretations,
and evaluations of the results of the radiological

i environmental surveillance activities for_the ,

report period, including a comparison with !
'

preoperational studies and/or operational controls

; (as appropriate), and'an assessment of the observed
; impacts of the plant operation on the environment,
j If harmful effects or evidence of irreversible
{ damage are detected by the monitoring, the licensee

,

shall provide an analysis of the problem and a
proposed course of action to alleviate the problem.

(! 2. Results of all radiological environmental samples-

i taken shall be summarized and tabulated on an
| annual basis. In the event that some results are
! not available within the 120-day period, the report
! shall be-submitted noting and explaining the
; reasonr. for the missing results. The missing data

| shall !.e submitted as soon as possible in a
j -- supplerientaty report.

j t

.

I

;
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|
|

|

5.6.3 Non-Routine Reports

A. Radiological

Anamolous Measurements

1. If, during any 12-month report period, a measured level
of radioactivity in any environmental medium other than
those associated with gaseous radiolodine releases
exceeds 10 times the control station value, a written
notification will be sumbmitted within one week advising

the NRC of this condition.* This notification should
include an evaluation of any release conditions,
environmental factors, or other aspects necessary to
explain the anamolous result.

2. If, during any 12-month report period, a measured level
of radioactivity in any environmental medium other than
those associated with gaseous radioiodine release
exceeds four times the control station value, a written
notification will be submitted within 30 days advising
the NRC of this condition. This notification should
include an evaluation of any release conditions,
environmental factors, or other aspects necessary to
explain the anamolous result.

3. If individual milk samples show I- 131 concentrat ions of
10 picocuries per liter or greater, a plan shall be
submitted within 10 days advining the NRC of the
proposed action to ensure the plant-related annual dosen f
will be within the design objective of 15 mrem /yr
reactor to the thyroid of any individual.

4. If milk samples collected over a calendar quarter show
average contractions of 6.0 picocuries per liter or
greater, a plan shall be submitted within 10 days
advising the NRC of the proposed action to ensure the
plant-related annual doses will be within the design
objectives of 15 mrem /yr/ reactor to the thyroid of any
individual.

5. If such levels as discussed in 5.6.3(a)3 and 5.6.3(a)4
can be definitely shown to result from sources other
than the Browns Ferry Nuclear Plant, the reporting
action called for in 5.6.3(a)3 and 5.6.3(a)4 need not be
taken. Justification for assigning high levels of
radioactivity to sources other than the Browns Ferry
Nuclear Plant must be provided in the annual report.

* In the case of a tentatively anamolous value for radiostrontium, a
confirmatory reanalysis of the original, a duplicate or a new sample may
be desirable. In this instance, the results of the confirmatory analysis
shall be completed at the earliest time consistent with the analysis, and
if the high value is real, the report to the NRC shall be submitted
within one week following this analysis.

BFN 14
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,

J5.6.3 .(cont'd)

c. Changes

!

i ~ 1. Where a change to the plant design, the plant |,

operation, or to procedures to planned which could have i

; a significant adverse effect on the environment or

which involves an environmental matter or question not.
previously reviewed and evaluated by the NRC, a request,

'
for the change shall be made to the NRC before
implementation.

i 3. Requests for changes in Environmental Technical
1 - Specifications shall be submitted to the_ Director,

Division of Licensing, USNRC, for prior review and:
authorization.

'

5 . ~F Environmental Records

5.7.1 operational information concerning the inplant portion of
the Environmental Technical Specifications shall be kept by
DNP in a manner convenient for review. This includes plant
records and/or logs as indicated below,

a. Related plant operations

b. Related maintenance activities
,

: c.
I

d. Updated, corrected, and as-built drawings of the plant

; Items (a) through (c) above shall be retained for a
'

period of at least six years and item (d) shall be
retained for the life of the plant.

| 5. ~1. 2 Hecords and/or logs shall be made and retained in a manner
; convenient for review. This information concerning the
i environmental monitoring program is indicated below:
1
4

| a. checks, inspections, tests, and calibration of
; components and systems.
1

b. Principal maintenance activitier assocated with

environmental monitoring equipment and systems.

,

c. Results of environmental monitoring surveys related to
| BPNP.

Items (a) and (b) shall be retained for a period of at
i least six years and item (c) shall be retained for the life
1 of the plant.

I
:
!
2
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O Table 3.1.2-1 Sources of Added Chemicals and Resulting End Product Chemicals

(Deleted)

|

O

O
BFN 16
Unit i (

.

.



O
Table 3.1.2-2 SUP99UtY CP CHEMICAL DISCHJUtGES

(Deleted)
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TA8tE 4.2-1
s

h 1LODmtatal Radioloalcal Monitorina

Esposure Pathway Number of $6 ales Sampling and Type of frequency
_ And/GC Sample and Locations Collection Freauency of Analysis

AIR 00RNE

Particulates 4 samples from locations (in
!' different sectors) at or near

the sits boundary. -

I sanele from the residence Continuous sampler operation Gross beta following filter change

having the highest n/0 with sample collection weekly Composite (by location) monthly for
gansna scan. Composite quarterly

4 samples from connunities for **Sr. **Sr. If any filter

.pproximately 10 miles indicates a gross beta concentration

distant from the plant 1.0 pC1/m' greater than the aversee
of the control stations, a gamma

2 samples from control scan will be performed on the filter

locations greater than
*

10 miles from the plant.

Radiolodine Samples from s'ame locations Continuous sampler operation lang ,,,ggy
as air particulates with filter collection weekly

Fallout Samples from same 'ccations Heavy particle fallout Gross beta monthly'

as air particulates collected continuously on
gwaned acetate paper with

i paper -ellection monthly

Rainwater Samples froh same locations Ratnwater collected Gasuna scan, monthly'

as air particulates continuously with composite
l sample analyzed monthly

Soil Samples.from same locations Once per 3 years Gasuna scan assr. ''Sr'

as air particulates once each 3 years
-

i

I

i

*

.|
'l

i
i
l

l
4
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TABLE 4.2-1 (Continued)

Esposure Pathway humber of Samples Sampling and Type of frequency
___AndlQr_Samole and Locations Collection freauency of Analysis

DIRECT 2 or more dosimeters pla',ed Quarterly Gama dose quarterly
at the air particulate
sampling stations located
greater than 5 miles from
the plant

2 or more dosimeters placed
at 8 locations (in different
sectors) at or near the site
boundary

WATERBORNE

surface I sample upstream Collected by automatic Gama scan monthly

I sample imediately down- sequential-type sampler Composite for trittun,

stream of discharge with composite sample ''Sr and **Sr quarterly
I sample downstream, after taken monthly

dilution

Ground 1 sample adjacent to plant Collected by automatic Gama scan monthly
3

$ sequent tal-type sampler H quarterly on monthly
with composite sample composite
taken conthly

I sample from ground water Monthly Gama scan monthly
3

source upgradient H quarterly on monthly
composite

Orinking I sample at the first Collected by automatic
potable surface water supply sequential-type sampler
downstream from the plant with composite sample

taken monthly

Ef4 V'1t 1
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.

i TABLE 4.2-1 (Continued)

E=posure Pathway Nancer of Samples Sampling and Type of frequency

ane/or Evele and Locatiors Collec m n Freauency of Analysis

I sample at the seCond Monthly Cross beta and ganna scan
downst eam potable surface monthly. Composite for
water supply (19.1 miles tritium, asSr. and **Sr-

downstream) quarterly

2 samples at control Monthly
' locations ,

ACQUATIC

Sediment and I sample upstream from
Asiatic Clams discharge point

I sample in innediate Semiannually Gamma scan, asSr. and ''Sr
downstream area of discharge analgses semiannually sogg,
point and 'Sr on sediment and I

clam shells only) ,

t
2 samples downstream (4.9,

and 15.7 miles)

Plankton I sample upstream from
w discharge point
o

1 sample in innediate down- Semiannually
stream area of discharge
point

I sample downstream (15.7 Gross beta semiannually.

miles) Gansna scan, asSr. **Sr.
adsen sufficient quantities
are available

.

1

b
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TABLE 4.2-1 (Continued)

Exposure Pathway NLanber of Samples Sampling and Type of Frequency
and/or Samole and Locations Collection Freauency of Analysis

INGESTION

Milk 4 samples from dairy farms Weekly or semimonthly (when 38'I analysis weekly or
in the inanediate vicinity animals are on pasture) semimonthly when cattle
of the plant depending on calculated are on pasture

doses." Honthly when
animals are off pasture.

I sample from control Gansna scan, ''Sr. and '8Sr
location monthly

Fish I sample each of a conenercial
and a game species in
Guntersville Reservoir above
the plant

I sample each of a commercial Semiannually Ganana scan semiannually.
and a game species in Wheeler
Reservoir below the plant

p 1 sample each of a comunercial
and a game species in Wilson
Reservoir below the plant

vegetation 4 samples from the dairy Quarterly Gansna scan.
(Pasturage farms from which milk is
and Grass) obtained

* Milk samples will be collected and analyzed weekly in areas where the calculated dose to a child's thyroid exceeds
15 mren/ year. Sampling and analysis will be conducted semimonthly in areas where the dose is calculated to be 115 mrem / year.

-
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taste 4.2-1 (Continued)
!

| E.posure Pathmay hosuber of Saroles Sampling and Type of Frequency
~

angfor Saggtle and Locations Collection Freauency of Analysis
.

Fruits and Samples of corn, green Annually, at time of Gasse scan on edible portion,

Vegetables beans, tomatoes, and harvest.
i

| potatoes grown at private ,

. gardens and/or f arins in the

i tunediate vicinity of the +

$ plant location etermined

! by census. 3

1 sample of each of the
; same foods grown at greater

than 10 miles distance from'

i the plant.
2

i
,

,

'i
*

:
N

'. m
'4

I

1
,

4

i !
.

k

i

). i

?

)
,

I
<

j. .

a

I,

4

i

e
-
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Table 4.2-2

Atmospheric and Terrestrial Monitoring Station Locations

Browns Ferry Nuclear Plant

Location
'

b M le Station Distance and direction from plant

IE-1 BF 1.0 mile N

12-2 BF 0.9 miles NNE

IE-3 BF 1.0 miles NE

LM-4 BF 1.~1 miles NNW

tR-5 BF 2.5 miles WSW

PM-1 BF (Rogersville AL) 13.8 miles NW

PM-2 BP (Athens, AL) 10.9 miles NE

PM-3 BP (Decatur/ Trinity, AL) 8.2 miles SSE
J

PM-4 BF (Courtland AL) 10.5 miles WSW

RM- 1 BP (Muscle Shoals, AL) 32.0 miles W

HM-2 BP (Lawrenceburg, TN) 40.5 miles NNW

HFN 23
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Table 4.2-3

%./
TYPES AND LOCATIONS OF SAMPLES COLLECTED POR

OPRRATIONAL RAD ANALYSIS IN WHEELER RESERVOIR

IN RRLATION TO THE BROWNS PERRY NUCLEAR PLANT

TRM Station Water Planktonb Asiatic Class Sediment FishCa

307.52 X X X

305.0 X

293.70 X X

293.5 X

291.76 X

288.78 X X

285.2 X

,

277.98 X X X
i

a. Collected automatically,

b. vertical tows
c. G/E - Gill net and/or electroshocker will be used for collection.

Samples of fish will be collected from Guntersville, Wheeler, and Wilson
Heservoirs.

.

4
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O Table 4.2-4

LISTING OF TENNESSEE RIVER SURFACE WATER SUPPLIES TO,

BE SAMPLED IN BWVIRONMENTAL MONITORING PROGRAM _

|

Distance from Plant |
Supply (miles)

Courtland (Champion Paper Co.)a 11.6

Decaturb 12.0
;

Wheeler Hydro Plant 19.1

Sheffield 39.7

i

}

i.

a. First potable water supply downstream of the plant. Sample
O collected automatically and analyzed monthly.

b. Decatur is upstream of the Browns Ferry Nuclear Plant.

,

BFN 2$
Unit 1
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TABLE 4.2-5
DgtggLtoq Capahtlities for Envirorunenta]_Samole Am1rsis _

Nominal tower Limit of Detection (LLD)

Airborne Particulate Fish. Heat.
Water or Gas or Poultry Milk Vegetation 5011

3
acajyiis 1.3C1/11 focl/m 1 f act /ka . imat i inC1/11 {nci Aa- nell lac 1/kg. JCyj

gross beta 2 .01
,

3

!.
H 330

144
Ce* 30 .03 90 115

51
Cr* 60 .07 200 240

131
I 15* .01* 50* 1.5 70*

1%
Ru* 30 .04 150 150

134
Cs* 10 .01 40 50

137
Cs* 10 .01 40 to 50 120

' PJ 95* Zr-Nb* 10 .01 40 50
5a

Co* 15 .02 55 70
54

Mn* 10 .02 40 50
65

Zn* 15 .02 70 75
60

Co* 10 .01 30 40 ,

40
K* 100 .IO 400 500

140
Ba.La* 15 .02 150 15 145

89
Sr 2 .005 40 10

' 90
Sr 2 .001 8 2 150

t

* These measurements are performed by genuna spectroscopy. The LLD values are calculated by the method of Pasternack andi

Harley as discussed in HASL-300. The original method was pubitshed in Nucl. Instr. Methods 11, 533-40 (1971). These*

i LLD values are expected to vary depending upon the activities of components in the samples. These figures will be
rarely, if ever, attainable. Water is counted in a 3.5 liter Marine 111 beaker. Vegetation is counted in a 1-pint
container as dry weight, then corrected to wet weight using an average moisture content of 80%. Average dry weight is
125 grams. Fish, meat, and poultry are counted in a 1-pint container as dry weight. then corrected to wet weight using
an average moisture content of 70%. Average dry weight is 250 grams. Air particulate Filters are counted in a well
e stal. The counting system consists of a multichannel analyzer and either a 4" x 4" solid NaI Crystal or a 4" x 5"
h~ w11 crystal. The counting time is 4.000 seconds. All calculations are performed by the least-squares computer

3

p4 3 ram ALPHA-M. The assunption is made that all samples are analyzed within one week of collection.
!
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l..OCAL MONITORING STATIONS
BROWNS FERRY NUCLEAR PLANT

'

Fig. 4.2-1
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1.0 DEFINITIONS

('^ The succeeding frequently used terms are explicitly defined so that a
( uniform interpretation of the specifications may be achieved.

A. Safety Limit - The safety limits are limits below which the
reasonable maintenance of the cladding and primary systems are
assured. Exceeding such a limit requires unit shutdown and review

| by the Atomic Energy Commissicn before resumption of unit
operation. Operation beyond such a limit may not in itself result
in serious consequences but it indicates an operational deficiency
subject to regulatory review.

B. Limiting Safety System Settings (LSSS) - The limiting safety system
settings are settings on instrumentation which initiate the
automatic protective action at a level such that the safety limits
will not be exceeded. The region between the safety limit and these
settings represents margin with normal operation lying below these
settings. The margin has been established so that with proper
operation of the instrumentation the safety limits will never be
exceeded.

C. Limiting conditions for operation (LCO) - The limiting conditions
for operation specify the minimum acceptable IcVels of system
performance necessary to assure safe startup and operation of the
facility. When these conditions are met, the plant can be operated
safely and abnormal situations can be safely controlled.

1. In the event a Limiting Condition for operation and/or

( ') associated requirements cannot be satisfied because of4
'

circumstances in excess of those addressed in thes-

specification, the unit shall be placed in at least Hot
Standby within 6 hours and in Cold Shutdown within the
following 30 hours unless corrective measures are
completed that permit operation under the permissible
discovery or until the reactor is placed in an operational,

"

condition in which the specification is not applicable.
'

Exceptions to these requirements shall be stated in the
individual specifications. This provides actions to be
taken for circumstances not directly provided for in the
specifications and where occurrence would violate the
intent of the specification. Por example, if a
specification calls for two systems (or subsystems) to be
operable and provides for explicit requirements if one
system (or subsystem) is inoperable, then if both systems
(or subsystems) are inoperable the unit in to be in at
least Hot Standby in 6 hours and in Cold shutdown within
the following 30 hours if the inoperable condition is not
Corrected.

1
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1.0 DEFINITIONS (Cont'd)

2. When a system, subsystem, train, component, or device is
determined to be inoperable solely because its onsite power
source is inoperable, or solely because its offsite power source
is inoperable, it may be considered operable for the purpose of
satisfying the requirements of its applicable Limiting condition
for operation, provided:

(1) its corresponding offsite or diesel power source is
operable; and (2) all of its redundant system (s), subsystem (s),
train (s), component (s), and device (s) are operable, or likewise
satisfy these requirements. unless both conditions (1) and (2)
are satisfied, the unit shall be placed in at least Hot Standby
within 6 hours, and in at least Cold shutdown within the
following 30 hours. This is not applicable if the unit is
already in Cold shutdown or Refueling. This provision describes
what additional corditions must be satisfied to permit operation
to continue consistent with the specifications for power
sources, when an cifsite or onsite power source is not
operable. It specifically prohibits operation when one division
is inoperable because its offsite or diesel power source is
inoperable and a system, subsystem, train, component, or device
in another division is inoperable for another reason. This
provision permits the requirements associated with individual
systems, subsystems, trains, components, or devices to be
consistent with the requirements of the associated electrical
power source. It allows operation to be governed by the time
limit of the requirements associated with the Limiting Condition
for operation for the offsite or diesel power source, not the
individual requirements for each system, subsyntem, train,
component, or device that is determined to be inoperable solely
because of the inoperability of its offsite or diesel power
source.

D. Deleted

E. Operable - Operability - A system, subsystem, train, component, or
device shall be operable or have operability when it is capable of
performing its specified function (s). Implicit in this definition
shall be the assumption that all necessary attendant
instrumentation, controls, normal and emergency electrical power
sources, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, sutsystem, train, .

component, or device to perform its function (s) are alro capable of
performing their related support function (s).

P. Operating - Operating means that a system or component is performing
its intended functions in its required manner.

G. Immediate - Immediate means that the required action will be
initiated as soon as practicable considering the safe operation of
the unit and the importance of the required action.

O
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1.0 DEFINITIONS (Cont'd)

( ~3 H. Reactor Power Operation - Reactor power operation is any operation
; I with the mode switch in the "Startup" or "Run" position with the'#

reactor critical and above 1 percent rated power.

I. Hot StandhY Condition - Hot Standby condition means operation with
coolant temperature greater than 212 F, system pressure less than0

1055 psig, the main steam isolation valves closed and the mode
switch in the Startup/ Hot Standby position.

J. Cold Condition - Reactor coolant temperature equal to or less than
2120F.

'

K. Hot Shutdown - The reactor is in the shutdown moda and the reactor
coolant temperature greater than 2120F,

L. Cold Shutdown - The reactor is in the shutdown mode and the reactor
coolant temperature equal to or less than 212 F.0

M. Mode of Operation - A reactor mode switch selects the proper
interlocks for the operational status of the unit. The following
are the modes and interlocks provided:

1. Startup/ Hot Standby Mode - In this mode the reactor
protection system is energized with IRM neutron monitoring
system trip, the APRM 15 percent high; flux trip, and
control rod withdrawal interlocks in service. This is
often referred to as just Startup Mode. This is intended./'''T to imply the Startup/ Hot Standby position of the modeV switch.

2. Run Mode - In this mode the reactor system pressure is at
or above 825 psig and the reactor protection system is
energized with APRM protection (excluding the 15 percent
high flux trip) and the RBM interlocks in service.

3. Shutdown Mode - placing the mode switch to the shutdown
position initiates a reactor scram and power to the
control rod drives is removed. . Af ter a short time period
(about 10 seconds), the scram signal is removed allowing a
scram reset and restoring the normal valve lineup in the
control rod drive hydraulic system.

4. Refuel Mode - With the modo switch in the refurst position,
interlocks are established so that one control rod only
may be withdrawn when the Source Range Monitor indicates
at least three counts per second and the refueling crane
is not over the reactor, except as specified by ;TS 3.10.B.I.b.2. If the refueling crane is over the

{reactor, all rods must be fully inserted and none can be
withdrawn. j

)

~-
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1.0 DEFINITIONS (Cont'd)

N. Rated Power - Rated power refers to operation at a reactor power of
3,293 MWt; this is also termed 100 percent power and is the maximum
power level authorized by the operating license. Rated steam flow,
rated coolant flow, rated neutron flux, and rated nuclear system
pressure refer to the values of these parameters when the reactor is
at rated power. Design power, the power to which the safety
analysis applies, corresponds to 3,440 MWt.

primary Containment Integrity - primary containment integrity meansO.

that the drywell and pressure suppression chamber are intact and all
of the following conditions are satisfied:

1. All nonautomatic containment isolation valves on lines connected
to the reactor coolant systems or containment which are not
required to be open during accident conditions are closed.
These valves may be opened to perform necessary operational
activities.

2. At least one door in each airlock is closed and sealed.
3. All automatic containment isolation valves are operable or

deactivated in the isolated position.

4. All blind flanges and manways are closed.

| P. Secondary Containment Integrity
|
| 1. Secondary containment integrity means that the reactor building

is intact and the following conditions are met:

a) At least one door in each access opening to the turbine
building, control bay and out-of-doors is closed.

b) The Standby Gas Treatment System is operable and can
maintain 0.25 inches of water negative pressure in those|

! areas where secondary containment integrity is stated to
exist.

c) All secondary cuntainment penetrations required to be
closed during accident conditions are either:1

1. Capable of being closed by an operable secondary
containment automatic isolation system, or

2. Closed by at least one secondary containment automatic
isolation valve deactivated in the isolated position.

2. Reactor zone secondary containment integrity means the unit
reactor building is intact and the following conditions are met:

a) At least one door between any opening to the turbine
building, control bay and out-of-doors is closed.

O
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1.0 DEFINITIONS

p. Secondary Containment Integrity (Cont'd)

2. b) The standby gas treatment system is operable and can maintain
0.25 inches water negative pressure on the unit zone,

c) .All the unit reactor building ventilation system penetrations
required to be closed during accident conditions are either:

1. Capable of being closed by an operable reactor building
ventilation system automatic isolation system, or

-2. Closed by at least one reactor building ventilation
system automatic isolation valve deactivated in the
isolated position.

If it is desirable for operational considerations, a reactor zone
may be isolated from the other reactor zones and the refuel zone
by maintaining at least one closed door in each common passageway
between zones.* Reactor zone safety-related features are not
compromised by openings between adjacent units or refuel zone,
unless it is desired to isolate a given zone.

3. Refuel zone secondary containment integrity means the refuel zone
is intact and the following conditions are met:

a) At least one door in each access opening to the out-of-doors
is closed,

b) The Standby Gas Treatment System is operable and can maintain
0.25 inches water negative pressure on the refuel zone.

c) All refuel zone ventilation system penetrations required to
be closed during accident conditions are either:.

1. Capable of being closed by an operable refuel zone
ventilation system automatic isolation system, or

2. Closed by at least one refuel zone ventilation system
automatic isolation valve deactivated in the isolated
position.

If it is desiraule for operat1>nal considerations, the refuel zone
may be isolated from the reactor zones by maintaining all hatches
in place between the refuel floor and reactor zones and at least
one closed door in each access between the refuel zone and the
reactor building.* Refuel zone safety-related features are not
compromised by openings between the reactor building unless it is
desired to isolate a given zone.

*To effectively control zone isolation,_all accesses to the affected zone will
be locked or guarded to prevent uncontrolled passage to the unaffected zones.

O
BPW 1.0-5
Unit 2

x - _ _ _ _



1.0 DEFINITIONS (Cont'd)

Q. Operating Cycle - Interval between the end of one refueling outage
for a particular unit and the end of the next subsequent refueling
outage for the same unit.

R. Refueling Outage - Refueling outage is the period of time between
the shutdown of the unit prior to a refueling and the startup of the
unit after that refueling. For the purpose of designating frequency
of testing and surveillance, a refueling outage shall mean a
regularly scheduled outage, however, where such outages occur within
eight months of the completion of the previous refueling outage, the
required surveillance testing need not be performed until the next
regularly scheduled outage.

S. Alteration of the Reactor Core - The act of moving any component in
the region above the core support plate, below the upper grid and
within the shroud. Normal control rod movement with the control rod
drive hydraulic system is not defined as a core alteration. Normal
movement of in-core instrumentation and the traversing in-core probe
is not defined as a core alteration. '

T. Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel
pressures listed in the Technical Specifications are those measured
by the reactor vessel steam space detectors.

U. Thermal Parameters

1. Minimum Critical Power Ratio (MCPR) - Minimum Critical Power
Ratio (MCPR) is the value of the critical power ratio associated
with the most limiting assembly in the reactor core. Critical
Power Ratio (CPR) is the ratio of that power in a fuel assembly,
which is calculated to cause some point in the assembly to
experience boiling transition, to the actual assembly operating
power.

2. Transition Boiling - Transition boiling means the boiling regime
between nucleate and film boiling. Transition boiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

3. Core Maximum Fraction of Limiting Power Density (CMFLPD) - The
highest ratio, for all fuel types in the core, of the maximum
fuel rod power density (kW/ft) for a given fuel type to the
limiting fuel rod power density (kW/ft) for that fuel type.

4. Average Planar Linear Heat Generation Rate ( APLHGR) - The
Average Planar Heat Generation Rate is applicable to a specific
planar height and is equal to the sum of the linear heat
generation rates for all the fuel rods in the specified bundle
at the specified height divided by the number of fuel rods in
the fuel bundle.

O
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1.0 DEFINITIONS (Cont'd)
' v. Instrumentation

1. Instrument Calibration An instrument calibration means the
adjustment of an instrument signal output so that it
corresponds, within acceptable range, and accuracy, to a known
value(s) of the parameter which the instrument monitors.

~

2. Channel - A cnannel is an arrangement of the sensor (s) and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. A channel terminates
and loses its identity where individual charinel outputs are
combined in logic.

3. Instrument Punctional Test - An instrument functional . test 'means
the injection of a simulated signal into the instrument primary
sensor to verify the proper i'nstrument channel response, alarm
and/or initiating action.

4. Instrument check - An instrument check is qualitative

determination of acceptable operability by observation of ~
finstruraent behavior during operation. This determination shall

include, where possible, comparison of the instrument with other
.

independent instruments measuring the same variable. J

5. Logic system Functional Test - A logic system functional test
means a test of all relays and contacts of a logic circuit to
insure all components are operable per design intent. Where

O practicable, action will go to completion; i.e., pumps will be
started and valves operated.

6. Trip System - A trip system means an arrangement of instrument. '

channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip function. A
trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initiate trip system action. Initiation of protective: action
may require the tripping of a single trip system or the
coincident tripping of two trip systems.

7. Protective Action - An action initiated by the protection system
when a limit is reached. A protective action can be at a
channel or system level.

8. Protective Function - A system protective action which results
from the protective action of the channels monitoring a
particular plant condition.

9. Simulated Automatic Actuation - Simulated automatic actuation j

means applying a simulated signal to the sensor to actuate the j
circuit in question. l

|

()
;
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1.0 DEFINITIONS

V. Instrumentation (Cont'd)

10. Logic - A logic is an arrangement of relays, contacts, and
other components that produces a decision output.

(a) Initiating - A logic that receives signals from
channels and produces decision outputs to the
actuation logic.

(b) Actuation - A logic that receives signals (either from
initiation logic or channels) and produces decision
outputs to accomplish a protective action.

W. Functional Tests - A functional test is the manual operation or
initiation of a system. subsystem, or component to verify that
it functions within design tolerances (e.g., the manual start of
a core spray pump to verify that it runs and that it pumps the
required volume of water).

X. Shutdown - The reactor is in a shutdown condition when the
reactor mode switch is in the shutdown mode position and no core
alterations are being performed.

Y. Engineered Safeguard - An engineered safeguard is a safety
system the actions of which are essential to a safety action
required in response to accidents.

Z. Reportable Event - A reportable event shall be any of those
conditions specified in Section 50.73 to 10 CPR part 50.

AA. Surveillance Interval - Each surveillance Requirement shall be
performed within the specified time interval with:

1. A maximum allowable extension not to exceed 25 percent of
the surveillance interval, but:

2. The combined time interval for any three (3) consecutive
surveillance intervals shall not exceed 3.25 times the
specified surveillance interval.

O
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1.1/2.1 PUBL CLADDING INTEGRITY

h SAFETY LIMITv LIMITING SAFETY SYSTEM SETTING

1.1 FUEL CLADDING INTEGRITY 2.1 FUEL CLADDING INTEGRITY

Applicability Applicability

Applies to the interrelated Applies to trip settings of
variables associated with fuel the instruments and devices
thermal behavior, which are provided to

prevent the reactor system
safety limits from being
exceeded.

Obiective Obiective

To establish limits whic.7 To define the level of the
'

ensure the integrity of the process variables at which
fuel cladding. automatic protective action

is initiated to prevent the
fuel cladding integrity
safety limit from being
exceeded;

)

specifications Specifications

The limiting safety system

O settings shall be as
specified below: |

,

A. Thermal Power Limits A. Neutron Flux Trip
Settings

.

1. Reactor pressure >800 1. APRM Flux Scrampsia and Core Flow
Trip Setting

> 10% of Rated. (RUN Mode) (Flow
Biased)

When the reactor
pressure is greater a. When the Modethan 800 psia, the

Switch is in
existence of a minimum ;

the RUN !

critical power ratio position, the
(MCPR) less than 1.07 APRM fluxshall constitute scram tripviolation of the fuel setting
cladding integrity shall be:
safety limit.

OO
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1.1/2.1 FUEL CLADDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Trip
Settings

2.1.A.I.a (Cont'd)
i
i

S$(0.66W + $4%)
'

where:

S = Setting in
percent of
rated
thermal
power

-

'

(3293 MWt)

W = Loop
recirculation
flow rate in
percent of

rated (rated
loop
recirculation
flow rate
equals
34.2x106
lb/hr)

b.
,

c. For no
combination of
loop
recirculation
flow rate and
core thermal
power shall

the APRM flux
scram trip
setting be
allowed to
exceed 120% of
rated thermal
power.

O
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1.1/2.1 FUEL CLADDING INT 8GRITY

, SAFETY LIMITv LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Trip Settings

2.1.A.1.c. (Cont'd)

NOTE: These settings assume
operation within the basic
thermal hydraulic design
criteria. These criteria are
LHGR 113.4 kW/ft and MCPR within
limits of Specification 3.5.K.

If it is determined that either
-

of these design criteria is
being violated during operation,
action shall be initiated within~
15 minutes to restore operation
within prescribed limits.
Surveillance requirements for
APRM scram setpoint are given in
Specification 4.1.B.

d. The APRM Rod Block trip
setting shall be:

SRBs (0.66W + 42%)

) where:

SRB = Rod Block setting
in percent of

i
rated thermal I

*

power (3293 MWt)

W = Loop
recirculation
flow rate in
percent of rated
(rated loop
recirculation
flow rate equals
34.2 x 106
lb/hr)

,

,

O
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1.1/2.1 FUEL CLADDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

1.1.A Thermal Power Limits 2.1.A Neutron Flux Trip I

Settings (Cont'd)

e. Fixed High Neutron
Flux Scram Trip
Setting--When the
mode switch is in
the RUN position,

the APRM fixed high
flux scram trip
setting shall be:

Ss120% power.
,

2. Reactor Pressure 1800 psia 2. APRM and IRM Trip Settings
or Core Flow $10% of rated. (Startup and Hot Standby

Modes).

When the reactor pressure a. APRM--When the
is 1800 psia or core flow reactor mode switch
is $10% of rated, the core is in the STARTUP
thermal power shall not position, the APRM
exceed 823 MWt (~25% of scram shall be set at
rated thermal power). less than or equal to

15% of rated power.

b. IRM- -The IRM scram
shall be set at less
than or equal to

,

120/125 of full scale.

)
:
1
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1.1/2.1 FUEL CLADDING INTEGRITY
~

O SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

1.1.B. Power Transient 2.1.B. Power Transient Trip Settings
,

To ensure that the Safety Limits ' 1. Scram and isola- 1 538 in,
established in Specification tion (PCIS groups above
1.1.A are not exceeded, each 2,3,6) reactor vessel

required scram shall be low water level zero
initiated by its expected scram
signal. The Safety Limit shall 2. Scram -- turbine $ 10 per-

be assumed to be exceeded when stop valve cent. valve
'

scram is accomplished by means closure closure
other than the expected scram

'

signal. 3. Scram--turbine 1 550 psig
control valve

~

fast closure or

[ turbine trip

4. (Deleted)
,

5. Scram--main 1 10 percent
steam line valve

isolation closure

; 6. Main steam > 825 psig
isolation
valve closure
--nuclear system
low pressure

C. Reactor Vessel Water Level C. Water Level Trip settings
,

Whenever there is irradiated 1. Core spray and 1 378 in.
3
'

fuel in the reactor vessel, LPCI actuation-- above j

the water level shall not be reactor low vessel |,

|j less than 1~1.7 in above the water level zero
top of the normal active fuel
zone. 2. HPCI and RCIC 1 4~10 in.

actuation-- above
reactor low vessel
water level zero

3. Main steam 1 378 in.
isolation above
valve closure-- vessel

reactor low zero
water level j

,

I
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1.1 BASES: FUEL CLADDING INTEGRITY SAFETY LIMIT

The fuel cladding represents one of the physical barriers which~

separate radioactive materials from environs. The integrity of this
cladding barrier is related to'its relative freedom from

perforations or cracking. Although some corrosion or use-related
cracking may occur during the life of the cladding, fission product

,

migration from this source is incrementally cumulative and i

continuously measurable. Fuel cladding perforations, however, can
result from thermal stresses which occur from reactor operation4

significantly above design conditions and the protection system
setpoints. While fission product migration from cladding
perforation is just as measurable as that from use-related cracking,,

the thermally-caused cladding perforations signal a threshold,
beyond which still greater thermal stresses may cause gross rather
than incremental cladding deterioration. Therefore, the fuel
cladding safety limit is defined in terms of the reactor operating
conditions which can result in cladding perforation.

The fuel cladding integrity limit is set such that no calculated
fuel damage would occur as a result of an abnormal operational
transient. Because fuel damage is not directly observable the Fuel i7

cladding Safety Limit is defined with margin to the conditions which'

I

; would produce onset transition boiling (MCPR of 1.0). This
|establishes a safety Limit such that the minimum critical power
jratio (MCPR) is no less than 1.07. MCPR > 1.07 represents a 1

conservative margin relative to the conditions required to maintain !

fuel cladding integrity. i

(') onset of transition boiling results in a decrease in heat transfer
V from the clad and, therefore, elevated clad temperature and the

possibility of clad failure. Since boiling transition is not a |

directly observable parameter, the margin to boiling transition is
calculated from plant operating parameters such as core power, core
flow, feedwater temperature, and core power distribution. The

; margin for each fuel assembly is characterized by the critical power
ratio (CPR) which is the ratio of the bundle power which would

i produce onset of transition boiling, divided by the actual bundle
i power. The minimum value of this ratio for any bundle in the core

is the minimum critical power ratio (MCPR). It-is assumed that the
plant operation is controlled to the nominal protective setpoints
via the instrumented variables, i.e., normal plant operation
presented on Figure 2.1-1 by the nominal expected flow control
line. The Safety Limit (MCPR of 1.07) has sufficient conservatism

, to assure that in the event of an abnormal operational. transient
4 initiated from a normal operating condition (MCPR > limits specified

in Specification 3.5.K) more than 99.9 percent of the fuel rods in
the core are expected to avoid boiling transition. The margin
between MCPR of 1.0 (onset of transition boiling) and the safety
limit 1.07 is derived irom a detailed statistical analysis
considering all of the uncertainties in monitoring the core
operating state including uncertainty in the boiling transition
corr, elation as described in Reference 1. The uncertainties employed,

; in deriving the safety limit are provided at the beginning of each
; fuel cycle.

f'~ j

V)
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1.1 BASES (Cont'd)

Because the boiling transition correlation is based on a large
quantity of full scale data there is a very high confidence that
operation of a fuel assembly at the condition of MCPR = 1.07 would
not produce boiling transition. Thus, although it is not required
to establish the safety limit additional margin exists between the
safety limit and the actual occurrence of loss of cladding integrity.

However, if boiling transition were to occur, clad perforation would
not be expected. cladding temperatures would increase to

0approximately 1,100 F which is below the perforation temperature
of the cladding material. This has been verified by tests in the
General Elaetric Test Reactor (GETR) where fuel similar in design to
BFNP operated above the critical heat flux for a significant period
of time (30 minutes) without clad perforation.

If reactor pressure should ever exceed 1,400 psia during normal
power operation (the limit of applicability of the boiling
transition correlation) it would be assumed that the fuel cladding
integrity Safety Limit has been violated.

At pressures below 800 psia, the core elevation pressure drop
(0 power, O flow) is greater than 4.56 psi. At low powers and flows
this pressure differential is maintained in the bypass region of the

Since the pressure drop in the bypass region is essentiallycore.
all elevation head, the core pressure drop at low powers and flow
will always be greater than 4.56 psi. Analyses show that with a
flow of 28x103 lbs/hr bundle flow, bundle pressure drop is nearly
independent of bundle power and has a value of 3.5 psi. Thus, the
bundle flow with a 4.56 psi driving head will be greater than
28x103 lbs/hr. Full scale ATLAS test data taken at pressures from
14.7 psia to 800 psia indicate that the fuel assembly critical power
at this flow is approximately 3.35 MWt. With the design peaking
factors this corresponds to a core thermal power of more than 50
percent. Thus, a core thermal power limit of 25 percent for reactor
pressures below 800 psia is conservative.

For the fuel in the core during periods when the reactor is shut
down, consideration must also be given to water level requirements
due to the effect of decay heat. If water level should drop below
the top of the fuel during this time, the ability to remove decay
heat is reduced. This reduction in cooling capability could lead to
elevated cladding temperatures and clad perforation. As long as the
fuel remains covered with water, sufficient cooling is available to
prevent fuel clad perforation.

1

0
1BFN 1.1/2.1-9 i

Unit 2
i

1
i



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

4

1

1.1 BASES (Cont'd)
')

The safety limit has been established at 17.7 in. above the top ofO the irradiated fuel to provide a point which can be monitored and
also provide adequate margin. This point corresponds approximately
to the top of the actual fuel assemblies and also to the lower
reactor low water level trip (378" above vessel zero).

REFERENCE
,

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,
'

Correlation and Design Application, NEDO 10938 and NEDE 10938.

,

!

.

i

.

1

!

I

l
a

i
1

>

a
,

I

BFN 1.1/2.1-10
Unit 2

i

- . . - . . - _ _ . _ . . - _ . - . . _ . _ . _ . _ _ _ . _ - . . . _ _ . , ,.._.-... ._ - . _ _ - , _ - - , - . . . _ _ . , - . _ _ , . . _ _ . . . , _



2.1 BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING
INTEGRITY

The abnormal operational transients applicable to operation of the
Browns Ferry Nuclear Plant have been analyzed throughout the
spectrum of planned operating conditions up to the design thermal
power condition of 3,440 MWt. The analyses were based upon plant
operation in accordance with the operating map given in Figure 3.7-1
of the PSAR. In addition, 3.293 MWt is the licensed maximum power
level of Browns Ferry Nuclear Plant, and this represents the maximum
steady-state power which shall not knowingly be exceeded.

Conservatism is incorporated in the transient analyses in estimating
the controlling factors, such as void reactivity coefficient,
control rod scram worth, scram delay time, peaking factors, and
axial power shapes. These factors are selected conservatively with
respect to their effect on the applicable transient results as
determined by the current analysis model. This transient model,
evolved over many years, has been substantiated in operation as a
conservative tool for evaluating reactor dynamic performance.
Results obtained from a General Electric boiling water reactor have
been compared with predictions made by the model. The comparisons
and results ate summarized in Reference 1.

The void reactivity coefficient and the scram worth are described in '

detail in Reference 1.

The scram delay time and rate of rod insertion allowed by the
analyses are conservatively set equal to the longest delay and
slowest insertion rate acceptable by Technical Specifications as
further described in Reference 1. The effect of scram worth, scram
delay time and rod insertion rate, all conservatively applied, are
of greatest significance in the early portion of the negative
reactivity insertion. The rapid insertion of negative reactivity is
assured by the time requirements for 5 percent and 20 percent
insertion. By the time the rods are 60 percent inserted,
approximately four dollars of negative reactivity has been inserted
which strongly turns the transient, and accomplishes the desired
effect. The times for 50 percent and 90 percent insertion are given
to assure proper completion of the expected performance in the
earlier portion of the transient, and to establish the ultimate
fully shutdown steady-state condition.

For analyses of the thermal consequences of the transients a
MCPR > limits specified in Specification 3.5.k is conservatively
assumed to exist prior to initiation of the transients. This choice
of using conservative values of controlling parameters and
initiating transients at the design power level, produces more
pessimistic answers than would result by using expected values of
control parameters and analyzing at higher power levels.

O
BFN 1.1/2.1-11
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. 2.1 BASES (Cont'd)

In summary
oi

| 1. 'The licensed maximum power level is 3,293 MWt.

! 2. Analyses of transients employ adequately conservative values of
i the controlling reactor parameters.

1 3. The abnormal operational transients were analyzed to a power
level of 3,440 MWt.i

4. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher starting
power in conjunction with the expected values for the parameters.

! The bases for individual setpoints are discussed below:
,

1 A. Neutron Flux Scram

1. APRM Flow-Biased High Flux Scram Trip Setting (RUN Mode)

'; The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during
steady-state conditions, reads in percent of rated power
(3,293 MWt). Because fission chambers provide the basic
input signals, the APRM system responds directly to core
average neutron flux.

During transients, the instantaneous fuel surface heat flux
; is less than the instantaneous neutron flux by an amount

depending upon the duration of the transient and the fuel,

time constant. For this reason, the flow-biased screm APRMi

i
flux signal is passed through a filtering network with a
time constant which is representative of the fuel time
constant. As a result of this filtering, APRM flow-blased
scram will occur only if the neutron flux signal is in

i excess of the setpoint and of sufficient time duration to j
,

overcome the fuel time constant and result in an average
i fuel surfacu heat flux which is equivalent to the neutron I
i. flux trip setpoint. This setpoint is variable up to 120

percent of rated power based on recirculation drive flow
according'to the equations given in Section 2.1.A.1 and the
graph in Figure 2.1-2. For the purpose of licensing
transient analysis, neutron flux scram is assumed to occur
at - 120 percent of rated power. Therefore, the flow biased
provides additional mergin to the thermal limits for slowt

1 transients such as loss of feedwater heating. No safetyj credit is taken for flow-biased scrams.

:

4,

!

|
1
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2.1 BASES (Cont'd) |

|

Analyses of the limiting transients show that no scram
<

adjustment is required to assure MCPR > 1.07 when the transient
is initiated from MCPR limits specified in Specification 3.5.k.

2. APRM Flux Scram Trip Setting (Refu?1 or Start & Hot Standby Mode)
|

For operation in the startup mode while the reactor is at low

pressure, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. The margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are
constrained to be uniform by operating procedures backed up by
the rod worth minimizer and the Rod Sequence Control System.
Thus, of all possible sources of reactivity input, uniform
control rod withdrawal is the most probable cause of significant
power rise. Because the flux distribution associated with
uniform rod withdrawals does not involve high local peaks, and
because several rods must be moved to change power by a
significant percentage of rated power, the rate of power rise is
very slow. Generally, the heat flux is in near equilibrium with
the fission rate. In an assumed uniform rod withdrawal approach
to the scram level, the rate of power rise is no more than five
percent of rated power per minute, and the APRM system would be
more than adequate to assure a scram before the power could
exceed the safety limit. The 15 percent APRM scram remains
active until the mode switch is placed in the RUN position.
This switch occurs when reactor pressure is greater than 850
psig.

3. IRM Flux Scram Trip Setting

The IRM System consists of eight chambers, four in each of the
reactor protection systen logic channels. The IRM is a
five-decade instrument which covers the range of power level
between that covered by the SRM and the APRM. The five decades
are covered by the IRM by means of a range switch and the five
decades are broken down into 10 ranges, each being one-half of a
decade in size. The IRM scram setting of 120 divisions is
active in each range of the IRM. For example, if the instrument
were on range 1, the scram setting would be at 120 divisions for
that range; likewise if the instrument was on range 5, the scram
setting would be 120 divisions on that range.

O
BFN 1.1/2.1-13
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2.1 BASBS (Cont'd)

IRM Flux Scram Trip Setting (Continued)Oi

Thus, as the IRM is ranged up to accommodate the increase in
power level, the scram setting is also ranged up. A scram at

!
120 divisions on the IRM instruments remains in effect as long.

as the. reactor is in the startup mode. In addition, the APRM'

15 percent scram prevents higher power operation without being
in the RUN mode. The IRN scram provides protection for changes,

i which occur both locally and over the entire core. The most
significant sources of reactivity change during the power
increase are due to control rod withdrawal. . For insequence '

control rod withdrawal, the rate of change of power is slow
enough due to the physical limitation of withdrawing control
rods that heat flux is in equilibrium with the neutron flux, and
an IRM scram would result in a reactor shutdown well before any
safety limit is exceeded. For the case of a single control. rod,

! withdrawal error, a range of rod withdrawal accidents was
j analyzed. This analysis included starting the accident at
; various power levels. The most severe case involves an initial
; condition in which the reactor is just subcritical and the IRM
| . system is not yet on scale. This condition exists at quarter
j rod density. Quarter rod density is illustrated in
; paragraph 7.5.5 of the FSAR. Additional conservatism was taken

1! in this analysis by assuming that the IRM channe1~ closest to the
1 withdrawn rod is bypassed. The results of this analysis show

|

i

that the reactor is scrammed and peak power limited to one
percent of rated power, thus maintaining MCPR above 1.07. Based

i on the above analysis, the IRM provides protection against local
|

control rod withdrawal errors and continuous withdrawal of |
,

' control rods in sequence.
1

4. Fixed High Neutron Flux Scram Trip,

Theaveragepowerrangemonitoring(kPRM) system,whichis1

calibrated using heat balance data taken during steady-state
conditions, reads in percent of rated power'(3,293 MWt). The
APRM system responds directly to neutron flux. Licensing| analyses have demonstrated that with a neutron flux scram of 120'

j percent of rated power, none of the abnormal operational
transients analyzed violate the fuel safety limit and there is a |

! substantial margin from fuel damage.
1

B. APRM Control Rod Block
i

; Reactor power level may be varied by moving control rods or by' -

varying the recirculation flow rate. The APRM system provides a
control rod block to prevent rod withdrawal beyond a given point at; constant recirculation flow rate and thus to protect against thei

condition of a MCPR less than 1.07. This rod block trip setting,
which is automatically varied with recirculation loop flow rate,
prevents an increase in the reactor power level to excess values due
to control rod withdrawal. The flow variable trip setting provides
substantial margin from fuel damage, assuming a steady-state
operation at the trip setting, over the entire recirculation flow
range. The margin to the Safety Limit increases as the flow

! BFN 1.1/2.1-14
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2.1 BASES (cont'd)
,

|

decreases for the specified trip setting versus flow relationship;
therefore, the worst case MCPR which could occur during steady-state |operation is at 108 percent of rated thermal power because of the

|APRM rod block trip setting. The actual power distribution in the
|core is established by specified control rod sequences and is
|monitored continuously by the in-core LPRM system. |

|

C. Reactor Water Low Level Scram and Isolation (Except Main Steam Lines)
1

The setpoint for the low-level scram is above the bottom of the

separator skirt. This level has been used in transient analyses
dealing with coolant inventory decrease. The results reported in
PSAR subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve
settings. The scram setting is approximately 31 inctes below normal
operating range and is thus adequate to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves. With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
case transient that assumes the turbine bypass valves remain
closed. (Reference 2)

E. Turbine Control Valve Fast Closure or Turbine Trip Scram

Turbine control valve fast closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve fast closure due to load rejection or control
valve closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a scram in less
than 30 milliseconds after the start of control valve fast closure
due to load rejection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic control oil
pressure at the main turbine control valve actuator disc dump
valves. This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor
protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transient; very
similar to that for the stop valve. Relevant transient analyses are
discussed in References 1 and 2. This scram is bypassed when
turbine steam flow is below 30 percent of rated, as measured by
turbine first stage pressure.

;

:

I
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P. (Deleted)

G. & H. Main Steam Line Isolation on Low Pressure and Main Steam Line
Isolation Scram4

The low pressure isolation of the main steam lines at 825 psig was
provided to protect against rapid reactor depressurization and the
resulting rapid cooldown of the vessel. Advantage is taken of the
scram-feature that occurs when the main steam line. isolation valves
are closed, to provide for reactor shutdown so that high power
operation at low reactor pressure does not occur, thus providing
protection for the fuel cladding integrity safety limit. Operation
of the reactor at pressures lower than 825 psig requires that the
reactor mode switch be in the STARTUP Position, where protection of
the fuel cladding intedrity safety limit is provided by the IRN and

i APRM high neutron flux scrams. Thus, the combination of main steam
; line low pressure isolation and isolation valve closure scram
'

assures the availability of neutron flux scram protection over the
entire range of applicability of the fuel cladding integrity safety
limit. In addition, the isolation valve closure scram anticipates
the pressure and flux transients that occur during normal or
inadvertent isolation valve closure. With the scrams set at
10 percent of valve closure, neutron flux does not increase.

I.J.& K. Reactor Low Water Level Setpoint for Initiation of HPCI and RCIC ;
Closing Main Steam Isolation Valves, and Starting LPCI and Core

i

Sprav Pumps.
|

These systems maintain adequate coolant inventory and provide core
cooling with the objective of preventing excessive clad
temperatures. The design of these systems to adequately perform the
intpnded function is based on the specified low level scram setpoint
and initiation setpoints. Transient analyses reported in Section 14

_

of the PSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

! L. References
i

1. "BWR Transient Analysis Model Utilizing the RETRAN program,"
TVA-TR81-01-A.

!2. Generic Reload Fuel Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda.

'

I
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1.2/2.2 REACTOR COOLANT SYSTEM INTBGRITY

O SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

1.2 Reactor Coolant System Integrity 2.2 Reactor Coolant System Integrity

' Applicability Applicability

Applies to limits on reactor coolant Applies to trip settings of the
system pressure. instruments and devices which-

are provided to prevent the
reactor system safety limits

i from being exceeded,
l +

Objective Obiective

1 To establish a limit below which To define the level of the
~i

the integrity of the reactor process variables at which
coolant system is not threatened automatic protective action
due to an overpressure condition. is initiated to prevent the

pressure safety limit from<

*

being exceeded.

Specifications Specifications

A. The pressure at the lowest point The limiting safety system
of the reactor vessel shall not settings shall be as specified

. exceed 1,375 psig whenever below:
) irradiated fuel is in the Limiting Safety

reactor vessel. Protective Action System Setting

A. Nuclear system 1,105 psig i,

relief valves 11 psi
,

open--nuclear (4 valves)
system pressure

, 1,115 psig i
! 11 psi

(4 valves)
:

1,125 psig i
i 11 psi
1 (5 valves)

.

; B. Scram- nuclear $1,055 psig
system high
pressure

!C::)
'

.

k
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1.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

The safety limits for the reactor coolant system pressure have be:n
selected such that they are below pressures at which it can be shown that

the integrity of the system is not endangered. However, the pressure
safety limits are not high enough such that no foreseeable circumstances
can cause the system pressure to rise over these limits. The pressure
safety limits are arbitrarily selected to be the lowest transient
overpressures allowed by the applicable codes, ASME Boiler and Pressure
Vessel Code, Section III, and USAS Piping Code, Section D31.1.

The design pressure (1,250 psig) of the reactor vessel is established
such that, when the 10 percent allowance (125 psi) allowed by the ASME
Boiler and Pressure Vessel Code Section III for pressure transients is
added to tha design pressure, a transient pressure limit of 1,375 psig is
established.

Correspondingly, the design pressure (1,148 psig for suction and 1,326
psig for discharge) of the reactor recirculation system piping is such
that, when the 20 percent allowance (230 and 265 psi) allowed by USAS
Piping Code, Section B31.1 for pressure transients is added to the design
pressures, transient pressure limits of 1,378 and 1.591 psig are
established. Thus, the pressure safety limit applicable to power
operation is established at 1,375 psig (the lowest transient overpressure
allowed by the pertinent codes), ASME Boiler and Pressure Vessel Code,
Section III, and USAS Piping Code, Section B31.1.

The current cycle's safety analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant system
pressure increase is given in the reload licensing submittal for the
current cycle. The reactor vessel pressure code limit of 1,375 psig
given in subsection 4.2 of the safety analysis report is well above the
peak pressure produced by the overpressure transient described above.
Thus, the pressure safety limit applicable to power operation is well
above the peak pressure that can result due to reasonably expected
overpressure transients.

Higher design pressures have been established for piping within the
reactor coolant system than for the reactor vessel. These increased
design pressures create a consistent design which assures that, if the
pressure within the reactor vessel does not exceed 1,375 psig, the
pressures within the piping cannot exceed their respective transient
pressure limits due to static and pump heads.

The safety limit of 1,375 psig actually applies to any point in the
reactor vessel; however, because of the static water head, the highest
pressure point will occur at the bottom of the vessel. Because the

1

|

|
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1.2 BASES (Cont'd)

g pressure is not monitored at this point, it cannot be directly determined(-~j if this safety limit has been violated. Also, because of the potentially
varying head level and flow pressure drops, an equivalent pressure cannot
be a priori determined for a pressure monitor higher in the vessel.
Therefore, following any transient that is severe enough to cause concern
that this safety limit was violated, a calculation will be performed
using all available information to determine if the safety limit was
violated.

REFERENCES

1. Plant Safety Analysis (BFNP FSAR Section 14.0)

2. ASME Boiler and Pressure Vessel Code Section III

3. USAS Piping Code, Section B31.1

4. Reactor Vessel and Appurtenances Mechanical Design (BFNP FSAR
Subsection 4.2)

:
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2.2 BASES |

REACTOR COOLANT SYSTEM INTEGRITY

O.To meet the safety basis, 13 relief valves have been installed on the '

unit with a total capacity of 84.1 percent of nuclear boiler rated steam
flow. * - analvaim n' st overpressure transient (3-second closure-

of all main steam line isolati. , valves) neglecting the direct scram
(valve position scram) results 1.' a maximum vessel pressure which if a
neutron flux scram is assumed considering 12 valves operable, results in I

adequate margin to the code allowable overpressure limit of 1,375 psig.

To meet operational design, the analysis of the plant isolation transient
(generator load reject with bypass valve failure to open) shows that
12 of the 13 relief valves limit peak system pressure to a value which is
well below the allowable veqsel overpressure of 1,375 psig.

O

O
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3.1/4.1 REACTOR PROTECTION SYSTet

[V LIMITING CONDITIONS FOR OPERATION SURVEILLANCE R8QUIREBENTS; --

3.1 Reactor Protection System 4.1 Reactor Protection System
Applicability Applicability

Applies to the instrumentation Applies to the surveillance
and associated devices which of the instrumentation and ;
, initiate a reactor scram. associated devices which

initiate reactor scram, t

Obiective Obiective

To assure the operability of the To specify the type and
reactor protection system, frequency of sutveillance to

~be applied to the protection
j

instrumentation. <

lSpecification Specification
{

A. When there is fuel in the vessel, A. Instrumentation systems shall
the setpoints, minimum number of be functionally tested andtrip systems, and minimum number calibrated as indicated in
of instrument channels that must Tables 4.1.A and 4.1.B.be OPERABLE for each position of respectively.
the mode switch shall be as given
in Table 3.1.A. ;

B. Twe RPS power monitoring channels B. The RPS power monitoringfor eqch inservice RPS MG sets or system instrumentation shall
{

!

alternate source shall be OPERABLE. be determined OPERABLE:
.

1. With one RPS electric power 1. At least once per
monitoring channel for 6 months by performance'

inservice RPS MG set or of channel functionalalternate power supply tests.
INOPERABLE, restore the
INOPERABLE channel to OPERABLE
status within 72 hours or remove
the associated RPS MG set or
alternate power supply from,

service.

|
1

|

!
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3.1/4.1 REACTOR PROTECTION SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.1.B. (Cont'd) |

2 With both RPS electric power |

monitoring channels for an
inservice RPS MG set or
alternate power supply
INOPERABLE, rJstore at least
one to OPERABLE status within
30 minutes or remove the
associated RPS MG set or
alternate power supply from
service.

,

.

O

.

O

t
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TABLE 3.1.A
REACTOR PROTECTION. SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

to

{g Min. No. OF
e Operable
c: Instr. bodes in which function
f. Channels Must Be Operable

r' Per Trip Shut- Startup/
System (11f23) Trio Function Trio tevel Settina. dQED Refuel 17) ugt Standhv Rua -Action (1)33

1 Mode Switch in X X >X X 1.A
Shutdown

1 Manual Scram X X 'X X 1.A

IRM (16)
3 High Flux 1120/125 Indicated X(22) X(22) X (5) 1.A

on scale
*

3 Inoperable X X -(5) 1.A

APRM (16)(24)(25)
LJ 2 High Flum
*

'(Flow Biased) See Spec. 2.1.A.1 'X 1.A or 5.8>.
's 2 High Flux
f* (Fixed Trip) i 120% X 1.A or 1.B
** 2 High Fluu i 15% rated power X(21) X(17) (15) 1.A or.l.B

da 2 Inoperative (13) X(21) X(17) X ~1.A or I.8
2 Downscale 1 3 Indicated on

Scale -(11) (11) X(12) 1. A or 1.8

2 High Reactor
Pressure i 1055 psig X(10) X X il.A
(PIS-3-22AA,B8,C.D)

2 High Orywell
Pressure (14) i 2.5 psig X(8) 'X(8) X 'I.A

(PIS-64-56 A-D)

2 Reactor Low Water . . .
'

Level (14) 1 538"Jabove X X -X 11.A
-

(LIS-3-203 A-D) vessel 2ero

St<
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|

TABLE 3.1.A
REACT 00 PROTECTION SYSTEM (SCRAM) IN!femiiW ' :Os REQUIREMENTS

td Hin. No. of
@ Operable

[ Instr. tigdea.M_ wnich Function Must Be_

5 Channels Operable
p Per Trip Shut- Startup/

System (11f2D Trio Function Trio Level Settino dgw_a Refuel (7) Hot Standby Byg Action (1)
N

2 High Water Level
in West Scram
Discharge Tank
(LS-85-45A-0) 5 50 Gallons X X(2) X X 1.A

2 High Water Level
in East Scram
Discharge Tank

(LS-95-45E-H? I 50 Gallons X X(2) X X 1.A

1 0% Valve Closure X(6) 1.A or 1.C14 Maia Steam Line
Isolation Valvew
Closure.

5
d 2 Turbine Control 1550 psig X(4) 1. A or 1.D

Valve Fast*

y

i Closure or
* Turbine Trip

4 Turbine Stop 110% Valve Closure X(4) 1.A or 1.D
valve Closure

2 Turbine First not 2154 psig X(18) X(18) X(18) (19)
Stage Pressure
Permissive
(PIS-1-81A&B.
PIS-1-91A&B)

2 Main Steam Line 3 X Normal Full X(9) X(9) X(9) 1.A or 1.C
High Radiation Power Background
(14) (20)

2 Low Scram Pilot 150 psig X(2) X(2) X X 1.A
Air Header
Pressure

BTN-Unit 2
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NOTES FOR TABLE 3.1.A

1. There shall be two OPERABLE or tripped trip systems for each function.
-If the minimum number of OPERABLE instrument channels per trip system
cannot be met for one trip system, trip the INOPERABLE channels or entire
trip system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of OPERABLE
instrument channels cannot be met by either trip system, the appropriate,

I action listed below (refer to right-hand column of Table) shall be'

taken. An INOPERABLE channel need not be placed in the tripped condition
where this would cause the trip function to occur. In these cases, the

or take tiie%annel shall be restored to OPERABLE status within two hours,INOPERABLE
< action listed below for that trip function.

A. Initiate insertion of OPERABLE rods and complete. insertion of all
OPERABLE rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all OPERABLE
control rods within one hour.

B. Reduce power level to IRM range and place mode switch in the
STARTUP/ HOT Standby position within 8 hours.

C. Reduce turbine load and close main steam line isolation valves within8 hours.

D. Reduce power to less than 30 percent of rated.

2. Scram discharge volume high bypass may be used in SHUTDOWN or REFUEL to
bypass scram discharge volume scram and scram pilot air header low.O pressure scram with control rod block for reactor protection system reset.

3. (Deleted)

4. Bypassed when turbine first stage pressure is less than 154 psig.
5. IRMs are bypassed when APRMs are onscale and the reactor mode switch is

in the RUN position.

6. The design permits closure of any two lines without a scram being.
initiated.

7. When the reactor is subcritical and the reactor water temperature is less
than 2120F, only the following trip functions need to be OPERABLE:

A. Mode switch in SHUTDOWN

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. .APRM 15 percent scram

F. Scram pilot air header low pressure

BFW 3.1/4.1-5
Unit 2
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NOTES POR TABLE 3.1.A (Cont'd)

8. Not required to be OPERABLE when primary containment integrity is not
required.

9. Not required if all main steamlines are isolated.

10. Not required to be OPERABLE when the reactor pressure vessel head is not
'

bolted to the vessel.

11. The APRM downscale trip function is only active when the reactor mode
switch is in RUN.

12. The APRM downscale trip is at'tomatically bypassed when the IRM
instrumentation is OPERABLE and not high.

13. Less than 14 OPERABLE LPRMs will cause a trip system trip.

14. Channel shared by Reactor Protection System and Primary Containment and
Reactor Vessel Isolation Control System. A channel failure may be a
channel failure in each system.

15. The APRM 15 percent scram is bypassed in the RUN Mode.

16. Channel shared by Reactor Protection System and Reactor Manual Control
System (Rod Block Portion). A channel failure may be a channel failure
in each system. If a channel is allowed to be IHOPERABLE per
Table 3.1.A, the corresponding function in th - t same channel may be
INOPERABLE in the Reactor Manual Control System (Rod Block).

17. Not required while performing low power physics tests at atmospheric |h
pressure during or after refueling at power levels not to exceed 5 MW(t).

18. This function must inhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure
scram whenever turbine first stage pressure is greater than or equal to
154 psig.

19. Action 1.A or 1.D shall be taken only if the permissive fails in such a
manner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

20. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times
background, respectively) are established based on the normal background
at full power. The allowable setpoints for alarm and reactor trip are
1.2-1.8 and 2.4-3.6 times background, respectively.

21. The APRM High Flux and Inoperative Trips do not have to be OPERABLE in
the REFUBL Hode if the Source Range Monitors are connected to give a

5noncoincidence, High Plux scram, at 5 x 10 cps. The SRMs shall be
OPERABLE per Specification 3.10.B.l. The removal of eight (8) shorting
links is required to provide noncoincidence high- flux scram protection
from the source Range Monitors.

O
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NOTES FOR TABLE 3.1.A (Cont'd)

C 22. The three required IRMs per trip channel is not required in the Shutdown

( or REFUEL Modes if at least four IRMs (one in each core quadrant) are
connected to give a noncoincidence, High Flux scram. The removal of four
(4) shorting links is required to provide noncoincidence high-flux scram
protection from the IRMs.

23. A channel may be placed in an INOPERABLE status for up to 4 hours for
required surveillance without placing the trip system in the tripped i

condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

24. The Average Power Range Monitor scram function is varied (Reference
Figure 2.1-1) as a function of recirculati'n loop flow (W). The trip
setting of this function must be maint in accordance with 2.1.A.-

25. The APRM flow-biased neutron flux signal is fed through a time constant
circuit of approximately 6 seconds. This time constant may be lowered or

,

equivalently removed (no time delay) without affecting the operability of '

the flow-blased neutron flux trip channels. The APRM fixed high neutron
,

flux signal does not incorporate the time constant but responds directly 1

to insta :aneous neutron flux.
1

1

i

O
;

i

i

)

:
!
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| TABLE 4.1.A
| REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TSSTS

MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTRUMENT AND CONTROL CIRCUITS
!

Grouo (2) Functional Test Minimure FreauttngyDJ

Mode Switch in Shutdown A Place Mode Switch in Shutdown Each Refueling Outage

[ - Manual Scram A Trip Channel and Alarm Every 3 Months
1
.

IRM . .

High Flux C Trip Channel and Alarm (4) Once/ Week During Refueling
and Before Each Startuo

| Inoperative C Trip Channel and Alarm (4) Once/ Week During Refueling
! and Before Each Startup

.APRM
High Flux (15% Scram) C Trip Output Relays (4) Before Each Startup and

Weekly When Required to
be Operable

i ."
High Flux (Flow Biased) B Trip Output Relays (4) Once/ Week

'

~

High Flux (Fixed Trip) B Trip Output Relays (4) Once/ Week

[o Inoperative B Trip Output Relays (4) Once/ Week

Downscale B Trip Output Relays (4) Once/ Week

Flow Bias B (6) (6)

High Reactor Pressure B Trip Channel and Alarm (7) Once/ Month
(PIS-3-22AA, 88, C, 0)

High Drywell Pressure B Trip Channel and Alarm (7) Once/ Month
(PIS-64-56 A-D)

Reactor Low Water Level 8 Trip Channel and Alann (7) Once/ Month<

' (LIS-3-203 A-D)

BFN-Unit 2
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TABLE 4.1.A (Continu;d)

Gr_puo (2) Functional Test Minimum Frtggencvf31r

High Water Level in Scram Discharge

Tank Float Switches (LS-85-45C-F) A Trip Channel and Alarm Gnce/ Month

Electronic Level Switches
(LS-85-45A, B, G H) B Trip Channel and Alarm (7) Once/ Month

Main Steam Line High Radiation B Trip Channel and Alarm (4) Once/3 Months (8)
Main Steam Line Isolation Valve

Closure A Trip Channel and Alarm Once/3 Months (8)

Turbine Control Valve Fast
Closure or turbine trip A Trip Channe' and Alarm Once/ Month (1)

Turbine First Stage Pressure
Permissive (PIS-1-81A and B.
PIS-1-91A and B) B Trip Channel and Alarm (7) Every three months

Turbine Stop Valve Closure A Trip Channel and Alarm Once/Ponth (1)
w
*

Low Scram Pilot Air Header
N Pressure (PS 85-35 A1, A2, 81,
.# & B2) A Trip Channel and Alarm Once/6 Months

Y
e

BFN-Unit 2

BFN-Unit 2
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-NOTES FOR TABLE 4.1.A'

1. Initially the minimum frequency for the indicated tests shall be once per
month.

2. A description of the'three groups is' included in the Bases of this
specification.

3. Functional tests are not required when the systems are not required to be
OPERABLE or are operating (i.e., already tripped). If tests are missed,
they shall be perforrr.ed prior to returning the systems to an OPERABLE
status.

4. This instrumentation is exempted from the instrument channel test-
definition. This instrument channel functional test will consist of
injecting a simulated electrical signal into the measurement channels.

5. (Deleted)

6. The functional test of the flow bias network is performed in accordance
with Table 4.2.C.

7. Functional test consists of the injection of a simulated sigr,a1 into the
electronic trip circuitry in place of the sensor signal to verify
operability of the trip end alarm functions.

8. The functional test frequency decreased to once every three months to
reduce challenges to relief valves per NUREG 0737. Item II.K.3.16.

O

|

1

|

s
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TABLE 4.1.B
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION

HINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

Instrument Channel Groun (11 Calibration Minimum Freauencyt2)

IRM High Flua C Comparison to APM on Controlled Note (4)
Startups (6)

APRM High Flus
Output Signal B Heat Balance Once/7 Days

Flow Blas Signal B Calibrate Flow Blas Signal (7) Once/ Operating Cycle

LPRM Signal B TIP System Traverse (8) Every 1000 Effective Full
Power Hours

High Reactor Pressure B Standard Pressure Source. Once/18 Months (9)
(PIS-3-22 AA, BB, C, 0)

High Drywell Pressure B Standard Pressure Source Once/18 Months (9)
(PIS-64-56 A-D)

Reactor Low Water Level B Pressure Standard Once/18 Months (9).
(LIS-3-203 A-0)

u-
*

r High Water Level in Scram
) Discharge Volume

Float Switches.

* (LS-85-45-C-F) A Calibrated Water Column Once/18 Months
Electronic Level Switchese

* (LS-85-45 A, B, G. H) B Calibrated Water Column Once/18 Months (9)

Main Steam Line Isolation Valve
Closure A Note (5) Note (5)

Main Steam Line High Radiation B Standard Current Source (3) Every 3 Months

Turbine First Stage Pressure
Permissive (PIS-1-81 A&B,

PIS-1-91 A&B) B Standard Pressure Source Once/18 Months (9)

Turbine Stop Valve Closure A Note (5) Note (5)

Turbine Control Valve Fast Closure
on Turbine Trip A Standard Pressure Source Once/ Operating Cycle

Low Scram Ptiot Air
Header Pressure (PS 85-35 A1 A Standard Pressure Source Once/18 Months
A2, Bl. & B2)

BFN-Unit 2
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NOTES POR TABLE 4.1.B

1. A description of three groups is included in the bases of this

O specification.
4

2. Calibrations are not required when the systems are not required to be
; OPERABLE or are tripped. If calibrations are missed, they shall be

|
performed prior to returning the system to an OPERABLE status.

|
i

|3. The current source provides an instrument channel alignment. Calibration
using a radiation source shall be made each refueling outage, j

4. Required frequency is initial startup following each refueling outage.

5. Physical inspection and actuation of these position switches will be
i

performed once per operating cycle. ;

6. On controlled startups, overlap between the IRMs and APRMs will be
verified. '

7. The Flow Bias Signal Calibration will consist of calibrating the sensors,
flow converters, and signal offset networks during each operating cycle.
The instrumentation is an analog type with redundant flow signals that
can be compared. The flow comparator trip and upscale will be
functionally tested according to Table 4.2.C to ensure the proper
operation during the operating cycle. Refer to 4.1 Bases for further
explanation of calibration frequency.

; 8. A complete TIP system traverse calibrates the LPRM signals to the process
'

computer. The individual LPRM meter readings will be adjusted as a
minimum at the beginning of each operating cycle before reaching 100

; percent power.

9. Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range and
accuracy to known values of the parameter which the channel monitors,

I including adjustment of the electronic trip circuitry, so that its output
relay changes state at or sc e conservatively than the analog equivalent
of the trip level setting.

1

i

i

:

i

j
,
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3.1 BASES

-(~} The reactor protection system automatically initiates a reactor scram to:

O
1. Preserve the integrity of the fuel cladding.

2. Preserve the integrity of the reactor coolant system.

3. Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation9

necessary to preserve the ability of the system to tolerate single
failures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made INOPERABLE for brief intervals to
conduct required functional tests and calibrations.

The reactor protection trip system is supplied, via a separate bus, by
its own high inertia, ac motor generator set. Alternate power is
available to either Reactor Protection System bus from an electrical bus
that can receive standby electrical power. The RPS monitoring system
provides an isolation between nonclass IE power supply and the class
IE RPS bus. This will ensure that failure of a nonclass 1B reactor
protection power supply will not cause adverse interaction to the
class 1E Reactor Protection System.

The reactor protection system is made up of two independent trip systems
(refer to Section 7.2. FSAR). There are usually four channels provided

O to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IEEE-279 for Nuclear Power Plant
Protection Systems. The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a 1-out-of-2 system.

With the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
valve closure and the Turbine Stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on
the number of OPERABLE instrument channels per untripped protection trip
system is met or if it cannot be met and the effected protection trly
system is placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a single

.

a

failure and still perform its intended function of scramming the
reactor. Three APRM instrument channels are provided for each protection
trip system.

O
BPN 3.1/4.1-14
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3.1 BASES (Cont'd)

Each protection trip system has one more APRM than is necessary to meet
the minimum number required per channel. This allows the bypassing of
one APRM per protection trip system for maintenance, testing or
calibration. Additional IRM channels have also been provided to allow
for bypassing of one such channel. The bases for the scram setting for
the IRM, APRM, high reactor pressure, reactor low water level, MSIV
closure, turbine control valve fast closure and turbine stop valve
closure are discussed in Specifications 2.1 and 2.2.

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
which must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup to the
reactor vessel water level instrumentation.

High radiation levels in the main steam line tunnel above that due to the
normal nitrogen and oxygen radioactivity is an indication of leaking
fuel. A scram is initiated whenever such radiation level exceeds three
times normal background. The purpose of this scram is to reduce the
source of such radiation to the extent necessary to prevent release of
radioactive material to the turbine. An alarm is initiated whenever the
radiation level exceeds 1.5 times normal background to alert the operator
to possible serious radioactivity spikes due to abnormal core behavior.
The air ejector off-gas monitors serve to back up the main steam line
monitors to provide further assurance against release of radioactive
materials to site environs by isolating the main condenser off gas line
to the main stack.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.
Reference Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly inserting control rods during all modes of
reactor operation.

The IRM system (120/125 scram) in conjunction with the APRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermediate power ranges.

The control rod drive scram system is designed so that all of the water
which is discharged from the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. No credit was
taken for tnis volume in the design of the discharge piping as concerne
the amount of water which must be accommodated during a scram. During
normal operation the discharge volume is empty; however, should it fill
with water, the water discharged to the piping from the reactor could not

O
BFN 3.1/4.1-15
Unit 2



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

3.1 BASES (Cont'd) i

p be accommodated which would result in slow scram times or partial control
( ) rod insertion. To preclude this occurrence, level switches have been |

provided in the instrument volume which alarm and scram the reactor when
!the volume of water reaches 50 gallons. As indicated above, there is

sufficient volume in the piping to accommodate the scram without
impairment of the scram times or amount of insertion of the control

{
rods. This function shuts the reactor down while sufficient volume |remains to accommodate the discharge water and precludes the situation in |
which a scram would be required but not be able to perform its function

,

adequately.
{

A source range monitor (SRM) system is also provided to supply additional
neutron level information during startup but has no scram functions,

j

Reference Section 7.5.4 PSAR. Thus, the IRM is required in the REFUEL
and STARTUP modes. In the power range the APRM system provides required
protection. Reference Section 7.5.7 PSAR. Thus, the IRM System is not

,

required in the RUN mode. The APRMs and the IRMs provide adequate I
coverage in the STARTUP and intermediate range. |

The high reactor pressure, high drywell pressure, reactor low water
level, low scram pilot air header pressure and scram discharge volume
high level scrans are required for STARTUP and RUN modes of plant
operation. They are, therefore, required to be operational for these
modes of reactor operation.

The requirement to have the scram furetions as indicated in Table 3.1.A
OPERABLE in the REFUEL mode is to assure that shif ting to the REFUEL mode

O during reactor power operation does not diminish the need for the reactor
protection system.

Because of the APRM downscale limit of 1 3 percent when in the RUN mode
and high level limit of <15 percent when in the STARTUP Mode, the
transition between the STARTUP and RUN Modes must be made with the APRM
instrumentation indicating between 3 percent and 15 percent of rated
power or a control rod scram will occur. In addition, the IRM system
must be indicating below the High Flux setting (120/125 of scale) or a
scram will occur when in the STARTUP Mode. For normal operating
conditions, these limits provide assurance of overlap between the IRM ,

I

system and APRM system so that there are no " gaps" in the power level I

indications (i.e., the power level is continuously monitored from
!beginning of startup to full power and from full power to SHUTDOWN).

When power is being reduced, if a transfer to the STARTUP mode is made
and the IRMs have not been fully inserted (a maloperational but not
impossible condition) a control rod block immediately occurs so that

i

reactivity insertion by control rod withdrawal cannot occur.

The low scram pilot air header pressure trip performs the same function ;

as the high water level in the scram discharge instrument volume for fast~

fill events in which the high level instrument response time may be j
s

inadequate. A fast fill event is postulated for cer tain degraded control '

air events in which the scram outlet valves unseat enough to allow 5 gpm
per drive leakage into the scram discharge volume but not enough to cause
control rod insertion.

s
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4.1 BASES

The minimum functional testing frequency used in this specification is
based on a reliability analysis using the concepts developed in reference '

(1). This concept was specifically adapted to the one-out-of-two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the reactor
protection system. This analysis makes use of " unsafe failure" rate

experience at conventional and nuclear power plants in a reliability model
for the system. An " unsafe failure" is defined as one which negates
channel operability and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real
signal. Failure such as blown fuses, ruptured bourdon tubes, faulted
amplifiers, faulted cables, etc., which result in " upscale" or "downscale"
readings on the reactor instrumentation are " safe" and will be eanily
recognized by the operators during operation because they are revealed by
an alarm or a scram.

The channels listed in Tables 4.1.A and 4.1.B are divided into three
groups for functional testing. These are:

A. On-Off sensors that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function.

C. Devices which only serve a useful function during some restricted
mode of operation, such as STARTUP or SHUTDOWN, or for which the
only practical test is one that can be performed at SHUTDOWN.

The sensors that make up group (A) are specifically selected from among s
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable operation. During design, a goal of
0.9999 probability of success (at the 50 percent confidence level) was
adopted to assure that a balanced and adequate design is achieved. The
probability of success is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and
satisfies the design goal for the logic configuration utilized in the
Reactor protection System.

To satisfy the long-term objective of maintaining an adequate level of
safety throughout the plant lifetime, a minimum goal of 0.9999 at the 95
percent confidence level is proposed. With the (1-out-of-2) X (2) logic,
this requires that each sensor have an availability of 0.993 at the 95
percent confidence level. This level of availability may be naintained by
adjustin interval as a function of the observed failurehistory.gthetest

1. Reliability of Engineered Safety Features as a Function of Testing
Frequency, I. M. Jacobs, " Nuclear Safety," Vol. 9. No. 4.
July-August, 1968, pp. 310-312.

O
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4.1 BASES (Cont'd)

t, g-~g To facilitate the implementation of this technique, Figure 4.1-1 is
'

provided to indicate an appropriate trend in test interval. The procedure('"'/
; is as follows:

1. Like sensors are pooled into one group for the purpose of data
acquisition.

2. The factor M is the exposure hours and is equal to the number of
sensors in a group, n, times the elapsed time T (M = nT).

'

3. The accumulated number of unsafe failures is plotted as an
ordinate against M as an abscissa on Figure 4.1-1.

4. Af ter a trend is established, the appropriate monthly test
interval to satisfy the goal will be the test interval to the

, left of the plotted points.
,

; 5. A test interval of one month will generally be used initially
] until a trend is established.

|

Group (B) devices utilize an analog pensor followed by an amplifier and a
i bistable trip circuit. The sensor and amplifier are active components and
; a failure is almost always accompanied by an alarm and an indication of

the source of trouble. In the event of failure, repair or substitution |

,

j can start immediately. An "as-is" failure is one that " sticks" mid-scale
'

and is not capable of going either up>or down in response to an
! out-of-limits input. This type of failure for analog devices is a rare
O occurrence and is detectable by an operator who observes that one signal

does not track the other three. For purpose of analysis, it is assumed'

that this rare failure will be detected within two hours.

The bistable trip circuit which is a part of the Group (B) devices can
sustain unsafe failures which are revealed only on test. Therefore, it is
necessary to test them periodically.

1
'

j A study was conducted of the instrumentation channels included in the
! Group (B) devices to calculate their " unsafe" failure rates. The analog
j devices (sensors and amplifiers) are predicted to have an unsafe failure

rate of less than 20 x 10-6 failure / hour. The bistable trip circuits
are predicted to have unsafe failure rate of less than 2 x 10-6,

; failures / hour. Considering the two hour monitoring interval for the
-

analog devices as assumed above, and a weekly test interval for the
bistable trip circuits, the design reliability goal of 0.99999 is attained
with ample margin.

~

The bistable devices are monitored during plant operation to record their
. failure history and establish a test interval using the curve of Figure
{ 4.1-1. There are numerous identical bistable devices used throughout the
" '"

plant's instrumentation system. Therefore, significant' data on the
; failure rates for the bistable devices should be accumulated rapidly.

i

!O
!
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4.1 BASES (Cont'd)

The frequency of calibration of the APRM Plow Biasing Network has been
established at each refueling outage. There are several instruments which j
must be calibrated and it will take several hours to perform the |
calibration of the entire network. While the calibration is being |
performed, a zero flow signal will be sent to half of the APRMs resulting |

in a half scram and red block, condition. Thus, if the calibration were |
performed during operation, flux shaping would not be possible. Based on |

experience at other generating stations, drift of instruments, such as I
those in the Flow Blasing Network, is not significant and therefore, to l

avoid spurious scrams, a calibration frequency of each refueling outage is I

established. )

Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active during ST.*1RTUP and
inactive during full power operation. Thus, the only test that is
meaningful is the one performed just prior to SHUTDOWN or STARTUP: 1.e.,

the tests that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as follows:

1. Passive type indicating devices that can be compared with like
urits on a continuous basis.

2. Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passive type instruments in generating stations and
substations indicates that the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent / month; i.e., in the period of a month a
drif t of 4 percent would occur and thus providing for adequate margin.
For the APRM system drift of electronic apparatus is not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SKUTDOWN and manual scram. All of the devices or sensors associated
with these scram functions are simple on-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off.

O
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4.1 BASES (Cont'd)
{

The sensitivity of LPRM detectors decreases with exposure to neutron flux<

: at a slow and approximately constant rate. The APRM system, which uses

| the LPRM readings to detect a change in thermal power, will be calibrated
every seven days using a heat balance to compensate for this change in i

sensitivity. The RBM system uses the LPRM' reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibration.
The technical specification limits of CMFLPD, CPR, and MAPLHGR are 1

determined by the use of the process computer or other backup methods.
These methods use LPRM readings and TIP data to determine the power
distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As a minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power.

O
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3.2/4.2 PiivaMlVE INSTRUDEDITATION '

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2 Protective Instrumentation 4.2 Protective Instrumentation
t

Applicability Applicability
1

I Applies to the plant instrumentation Applies to the surveillance
4 which initiates and controls requirement of the instrumentation

a protective function. that initiates and controls
protective function.

f

objective objective;
1

] To assure the operability of To specify the type and
j protective instrumentation. frequency of surveillance

,

to be applied to protective
! instrumentation.!

j s_pecification Specification

A. Primary Containment and Reactor A. Erimary Containment and
{ Building Isolation Functions Reactor Building Isolation

] Functions

When primary containment Instrumentation shall be
) integrity is required, the functionally tested and
l limiting conditions of calibrated as indicated
j operation for the instrumen- in Table 4.2.A.
I tation that initiates primary
; containment isolation are System logic shall be
i giver in Table 3.2.A. This functionally tested as

includes instrumentation that indicated in Table 4.2.A.
,

{ initiates isolation of the
reactor vessel, reacto.,

] building, main steam lines,
and initiates the standby3

'

gas treatment system.

B. Core and Containment Cooling B. Core and Containment
; Systems - Init iation E. Control Cooling Systems -
.

Initiation E Control

The limiting conditions for Instrumentation shall be
} operation for the functionally tested -
! instrumentation that initiates calibrated and checked as

or controls the core and indicated in Table 4.2.B.;

'

containment cooling systems
are given in Table 3.2.B.

i

<
I

.

.

| BFN 3.2/4.2-1
I Unit 2 .
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.B Core and Containment Cooling 4.2.B Core and Containment Cooling
Systems - Initiation & Control Systems - Initiation & Control
(Cont'd) (Cont'd)

This instrumentation must be System logic shall be
operable when the system (s) it functionally tested as
initiates or controls are indicated in Table 4.2.B.
required to be operable as
specified in Section 3.5. Whenever a system or loop

is made inoperable because
of a required test or
calibration, the other
systems or loops that
are required to be operable ,
shall be considered operable
if they are within the required
surveillance testing frequency
and there is no reason to
suspect that they are
inoperable.

C. Control Rod Block Actuation C. Control Rod Block Actuation

The limiting conditions of Instrumentation shall be
operation for the functionally tested,
instrumentation that calibrated and checked as
initiates control rod block indicated in Table 4.2.C.
are given in Table 3.2.C.

System logic shall be
,

DELETE functionally tested as
Now covered by note 7.c. indicated in Table 4.2.C.

D. Off-Gas Post Treatment Isolation D. Off-Gas Post Treatment
Functions Isolation Functions

1. Off-Gas Post Treatment 1. Off-Gas Post Treatment
Monitors Monitoring System

(a) Except as specified in Instrumentation shall
(b) below, both off-gas be functionally tested,
post treatment calibrated and checked
radiation monitors as indicated in Table
shall be operable 4.2.D.
during reactor
operation. The System logic shall be
isolation function trip functionally tested as
settings for the indicated in Table 4.2.D.
monitors shall be set

O
BFN 3.2/4.2-2
Unit 2
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3.2/4.2 PROTECTIVE INSTRUMENTATION
('~b

.

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.D.I.(a) Off-Gas Post Treatment *

Monitors (Cont'd)

at a value not to exceed
the equivalent of the
stack release limit
specified in
Specification 3.8.8.1.

(b) From and after the date
that one of the two
off-gas post treatment
radiation monitors is
made or found to be .

inoperable, continued
reactor power operation
is permissible during the
next seven days, provided
that the inoperable
monitor is tripped in the
downscale position. One
radiation monitor may be
out of service for four
hours for functional test
and/or calibration
without the monitor beings

in a downscale tripped
condition. Both m:anitors
may be taken out of
service for less than one ,

hour for purging of
monitors during SI
performance.,

(c) Upon the loss of both
off-gas post treatment
radiation monitors,
initiate an orderly

shutdown and shut the
mainsteam isolation
valves or the off-gas
isolation valve within
10 hrs. Purging during
SI performance is not

! considered a loss of
monitoring capability.

.

U
:
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.E. Drywell Leak Detection 4.2.E. Drywell Leak Detection

The limiting conditions of Instrumentation shall be
operation for the calibrated and checked as
instrumentation that monitors indicated in Table 4.2.E.
drywell leak detection
are given in Table 3.2.E.

F. Surveillance Instrumentation F. Surveillance Instrumentation

The limiting conditions for the Instrumentation shall be
instrumentation that provides calibrated and checked as
surveillance information indicated in Table 4.2.F.
readouts are given in *

Table 3.2.F.

G. Control Room Isolation G. Control Room Isolation

The limiting conditions for Instrumentation shall be
instrumentation that isolates calibrated and checked as
the control room and initiates indicated in Table 4.2.G.
the control room emergency
pressurization systems are
given in Table 3.2.G.

H. Flood Protection H. Flood Protection

The unit shall be shutdown and Surveillance shall be
placed in the cold condition performed on the
when Wheeler Reservoir lake instrumentation that monitors *

stage rises to a level such the reservoir level as
that water from the reservoir indicated in Table 4.2.H.
begins to run across the
pumping station deck at
elevation 565.

Requirements for

instrumentation that monitors
the reservoir level are
given in Table 3.2.H.

I. Meteorological Monitoring I. Meteorological Monitoring
Instrumentation Instrumentation

The meteorological monitoring Each meteorological monitoring
instrumentation listed in Table instrument channel shall be
3.2.I shall be operable demonstrated operable by the
at all times. performance of the CHANNEL

CHECK at least once per

O
BFN 3.2/4.2-4
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3.2/4.2 PROTECTIVE INSTRUMENTATION
O
IQ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRIDENTS

3.2.I. Meteorological Menitoring 4.2.1 Meteorological Monitorine

Instrumentation (Cont'd) Instrumentation (Cont'd)

1. With the number of operable 24 hours and the CHANNEL-
meteorological monitoring CALIBRATION at least once
channels less than required each 6 months.
by Table 3.2.I. restore the
inoperable channe4(se) to
operable status within
7 days.

2. With one or more of the
meteorological monitoring
channels inoperable for more
than 7 days, prepare and
submit a Special Report to
the Commission, pursuant to j
Specification 6.7.3.C within '

the next 10 days outlining
the cause of the malfunction

i

and the plans for restoring '

the system to operable
status.

J. Seismic Monitoring 4.2.J. Seismic Monitoring
Instrumentation Instrumentation

1. The seismic monitoring 1. Each of the seismic
instruments listed in monitoring instruments
Table 3.2.J shall be shall be demonstrated *
operable at all times. operable by performance of i

tests at the frequencies |

listed in Table 4.2.J.

2. With the number of 2. Data shall be retrieved
,

seismic monitoring from all seismic instruments ;
instruments less than the actuated during a seismic

'

number listed in Table event and analyzed to
3.2.J. restore the determine the magnitude
inoperable instrument (s) of the vibratory ground |
to cperable status within motion. A Special Report l

-

30 days. shall be submitted to the ;

commission pursuant to I

Specification 6.7.3.D within
10 days describing the
magnitude, frequency
spectrum, and resultant
effect upon plant features
important to safety.

-

O
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.J. Seismic Monitoring

Instrumentation (Cont'd)

3. With one or more of the
instruments listed in Table
3.2.J INOPERABLE for more
than 30 days, submit a
Special Report to the
Commission pursuant to
Specification 6.7.3.C within
the next 10 days describing
the cause of the malfunction
and plans for restoring the

,

instruments to OPERABLE
status.

O
,

O
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TABLE 3.2.A
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Hinimum 4o.
Instrument

Channels Operable
fer Trin Sys(11(111 Function Trio Level Settina Action (1) Remarks

.2 Instrument channel - 2 53s* above vessel aero A or 1. Below trip setting does
Reactor tow Water Level (6) (8 and E) the following:
(TIS-3-203 A-0) a. Initiates Reactor

Outiding Isolation
b. Initiates Primary

Containment
Isolation

c. Initiates SGTS

I Instrument Channel - 100 1 15 pstg 0 1. Above tric setting isolates
Reactor High Pres;ure the shutdown cooling suction

valves of the RHR system.

2 Instrument Channel - 2 378" above vessel zero A 1. Below trip setting initiatesg,

Reactor tow Water Le.at Main Steam Line Isolation-

ti (LIS-3-56A-D)
v
;, 2 Instrument Channel - 1 2.5 pstg A or I. Above trip setting does the

Migh Orywell Pressure (6) (B and E) following:
'd

, (PIS-64-56A-D) a. Initiates Reactor
5

Butiding Isolation
4 b. Initiates Primary
; Containment Isolation
; c. Inittates SGTS
?
,

1,

i

I

BFN-Unit 2
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TABLE 3.2.A (Continued)
PRIMARY CONTA3hMENT ACD REACTOR BUItDING ISOLATION INSTRUMECTATION

Minimum No.
Instrument

Cnannels Operable
Pgr Irip_$n[111Jll Funquon Trio Ltyg]_SCLtina _ Action _ L1L_ Remarks

2 Instrument Cnannel - 1 3 times normal rated B 1. Above trip setting
High Radiation Main Steam full power background initiates Main Steam Line
Line Tunnel (6) Isolation

2 Instrument Channel - 2 825 psig (4) 8 1. Below trip setting
Low Pressure Main Steam initiates Main Steam
Line Line Isolation
(PIS-1-72, 76, 82. 86)

2(3) Instrument Cnannel - 1 440% of rated steam flow B 1. Above trip setting
High Flow Main Steam Line initiates Main Steam
(PdIS-1-13A-D. 254-0 Line Isolation
36A-0, 50A-0)

| ,6-
i da 2(!2) Instrument Channel - 1 200*F B 1. Above trip setting
| ;? Ma*n Steam Line Tunnel initiates Main Steam

- High Temperature - Line Isolation.
ta
t
o: 2(14) Instrument Cnannel - 160 - 180*F C 1. Above trip 5ettingg.

Reactor Water Cletnup initiates Isolation
System Floor Orain of Reactor Water
Mtsh Temperaturt Cleanup Line from

Reactor and Reactor
Water Return Line.

2 Instrument Channel - 160 - 180*F C 1. Same as above
Reactor Water Cleanup
System Space Migh
Temperature

-

1 Instrument Channel - 1 100 mr/hr or downscale G 1. 1 upscale or 2 downscale will
Reactor Building a. Initiate SGTS
Ventilation nigh b. Isolate reactor zone and
Radiation - Reactor Zone refueling floor,

c. Close atmosphere
control system.

BFN-unit 2
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TABLE 3.2.A (Continued)

PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Minimum No.
Instrument

Channels Operable

PCC Ir_12.3Xilll11[] FunClion TrtD_leyel Settlaa __ 8ct.ign i11 _ _.. Remuki., _ , _

1 Instrument Channel - 1 100 mr/hr or downscale F l. .I upscale or 2 downscale will
Reactor Building a. Initiate SGTS
Ventilation High b. Isolate refueling floor
Radiation - Refueling Zone c. Close atmosphere control

system

2(7) (8) . Instrument Channel R.H. Heater 1 2000 cfm .H and Below 2000 cfm. trip setting
SGTS Flow - Train A (A or F) R.H. heater will shut off.
Heater

2(7) (8) Instrument Channel R.H. Heater 1 2000 cfm H and Below 2000.cfm, trip setting
'SGTS Flow - Train 8 (A or F) R.H. heater will shut off.
Heater

F 2(7) (8) Instrument Channel R.H. Heater 1 2000 cfm H and Below 2000 cfm. trip settingR SGTS Flow - Train C (A or F) R.H. heater will shut off.
*- Heater

%'
*

1 Reactor Building Isolation 0 i t 1 2 secs. H or F 1. Below trip setting prevents
Timer (refueling floor) spurious trips and system

perturbations from initiating
isolation

1 Reactor Building Isolation 0 i t 1 2 secs. G or A 1. Below trip setting prevents
Timer-(reactor zone) or H spurious trips and system

perturbations from initiating
isolation

2(10) Group 1 (Initiating) Logic N/A A 1. Refer to Table 3.7 A for list
of valves.

BFN-Unit 2
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VABLE 3.2.A (Continued)
PRIMARY CONTAINMENT AND REACTOR BUILDI[G ISOLATION INSTRUMENTATION

Minimum No.
Instrument

Channels Operable
Egr Trio Sysfl)(11) Function Trio Level Sgttina Aglign (11_, Rematis

1 Group 1 (Actuation) Logic N/A B 1. Refer to Table 3.7.A for list
of valves.

2 Group 2 (Initiating) Logic N/A A or 1. Refer to Table 3.7.A for list
(B and E) valves.

I Group 2 (RHR Isolation- N/A 0
Actuation) Logic

1 Group 8 (Tip-Actu3 tion) N/A J
Logic

F 1 Group 2 (Drywell Sump N/A K
N Drains-Actuation) Logic

N. 1 Group 2 (Reactor Building N/A F and G 1. Part of Group 6 Logic
y & Refueling Floor, and

Drywell Vent and Purge--
O Actuation) Logic

2 Group 3 (Initiating) Logic N/A C 1. Refer to Table 3.7.A. for
list of valves.

1 Group 3 (Actuation) Logic N/A C

1 Group 6 Logic N/A F and G 1. Refer to Table 3.7.A for
list of valves.

1 Group 8 (Initiating) Logic N/A J 1. Refer to Table 3.7.A for list
of valves.

_

2. Same as Group 2 initiating
logic.

BFN-Unit 2
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TABLE 3.2.A (Continued)
PRIMARY CONTAINHENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

.i

Minimum No.
Instrument

Channels Operable
Per Trio Sysf11f111 Function Trio tevel Settina Action (1) Remark s i

1 Reactor Building Isolation N/A H or F ;
*

(refueling floor) Logic
r

1 Reactor Building Isolation N/A H or G
'

(reactor zone) Logic or A

1(7).(8) SGTS Train A Logic N/A L or
(A and F)

.

1(7) (8) SGTS Train B Logic N/A L or
(A and F)

F 1(7) (8) SGTS Train C Logic N/A L or .i
'

(A and F)w

Refer to Table 3.2.B for RCIC and HPCI functions including Groups 4, 5,'and 7 valves. .;

w -

a .

W !
.H

!-

.

!

! |

| i
,

,!

!

;
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: NOT8S FOR TABL8 3.2.A

p 1. Whenever the respective functions are required to be OPERABLE there shall'

(j be two OPERABLE or tripped trip systems for each function. If the first
,i column cannot be met for one of the trip systems, that trip system or
i logic for that function shall be tripped (or the appropriate action

listed below shall be taken). If the column cannot be met for all trip
systems, the appropriate action listed below shall be taken.

4

A. Initiate an orderly shutdown and have the reactor in Cold shutdown in
24 hours.,

I B. Initiate an orderly load reduction and have Main Steam Lines isolated
; within eight hours.

C. Isolate Reactor Water Cleanup System.
I

D. Isolate Shutdown Cooling.

|~ E. Initiate primary containment isolation within 24 hours.

F. The handling of spent fuel will be prohibited and all operations over
! spent fuels and open reactor wells shall be prohibited.
:

G. Isolate the reactor building and start the standby gas treatment
system.

i

H. Immediately pe form a logic system functional test on the logic in
| the other trip systems and daily thereafter not to exceed "I days.
!

! I. Deleted
4

1

| J. Withdraw TIP.
i

K. Manually isolate the affected lines. Refer to Section 4.2.E for the
requirements of an INOPERABLE system.

i L. If one SGTS train is INOPERABLE take actions H or A and F. If two
| SGTS trains are INOPERABLE take actions A and F.

; 2. When it is determined that a channel is failed in the unsafe condition,
! the other channels that monitor the same variable shall be functionally

tested immediately before the trip system or logic for that function is
tripped. The trip system or the logic for that function may remain
untripped for short periods of time to allow functional testing of the
other trip system or logic for that function.

i |

3. There are four sensors per steam line of which at least one sensor per |
,

| trip system must be OPERABLE.
i

:

O:
1

BPN 3.2/4.2-12
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NOTES FOR TABLE 3.2.A (Cont'd)

4. Only required in RUN Mode (interlocked with Mode Switch).

5. Not required in RUN Mode (bypassed by Mode Switch).

6. Channel shared by HPS and Primary Containment & Reactor Vessel Isolation
Control System. A channel failure may be a channel failure in each
system.

7. A train is considered a trip system.

8. Two out of three SGTS trains required. A failure of more than one will
require actions A and P.

9. Deleted

10. Refer to Table 3.7.A and its notes for a listing of Isolation Valve
Groups and their initiating signals.

11. A channel may be placed in an INOPERABLE status for up to four hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

12. A channel contains four sensors, all of which must be OPERABLE for the
channel to be OPERABLE.

Power operations permitted for up to 30 days with 15 of the 16
temperature switches OPERABLE.

In the event that normal ventilation is unavailable in the main steam
line tunnel, the high temperature channels may be bypassed for a period
of not to exceed four hours. During periods when normal ventilation is
not available, such as during the performance of secondary containment
leak rate tests, the control room indicators of the affected space
temperatures shall be monitored for indications of small steam leaks. In
the event of rapid increases in temperature (indicative of steam line
break), the operator shall promptly close the main steam line isolation
valves.

13. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times
background, respectively) are established based on the normal background
at full power. The allowable setpoints for alarm and reactor trip are
1.2-1.8 and 2.4-3.6 times background, respectively.

14. Requires two independent channels from each physical location; there are
two locations.

O
BFN 3.2/4.2-13
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TABLE 3.2.8

INSTRUMENTATION THAT INITIATES OR CONTG 0t0 THE COGE AND CCNTAINMENT C00 TING SYSTEMS

Minimum No.
Operable Per
Trio Syst11 Function Trio Level Settina Action Remarks

2 Instrument Channel - 1 470" above vessel zero. A 1. Below trip setting initiated
Reactor Low Water Level HPCI.
(LIS-3-58A-D)

2 Instrument Channel - 1 470" above vessel zero. A 1. Multiplier relays initiate
Reactor Low Water Level RCIC.
(LIS-3-584-D)

2 Instrument Channel - 1 378" above vessel zero. A 1. Below trip setting initiates
Reactor Low Water Level CSS.
(LIS-3-58A-0)

Multiplier relays initiate
LPCI.

2. Multiplier relay from CSS
initiates accident signal (15).

2(14) Instrument Channel - 1 378" above vessel zero. A 1. Below trip settings, in
}; Reactor Low Water Level conjunction with drywell

(LIS-3-58A-0) high pressure, low water.
i

i F4 level permissive. 120 sec.
d. delay timer and CSS or
@' RHR pump running, initiates

ADS.i

1

1(16) Instrument Channel - 1 544" above vessel zero. A 1. Below trip setting permissive
Reactor Low Water Level for initiating signals on ADS.
Permissive (LIS-3-184
185)

1 Instrument Channel - 1 312 5/16* above vessel zero. A 1. Below trip setting prevents
Reactor Low Water Level (2/3 core height) inadvertent operation of
(LIS-3-52 and 62) containment spray during

accident condition.

BFN-Unit 2
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TABLE 3.2.B (Continued)

Minimum ZO,
Oparable Per

IL1D_is1L11 Function TriD Level Sgttina _ AClion Rema rk s

2 Instrument Channel - 11 pi2.5 psig A 1. Below trip setting prevents
Drywell High Pressure inadvertent operation of
(PIS-64-58 E-H) Containment spray during

accident conditions.

2 Instrument Channel - 1 2.5 psig A 1. Above trip setting in con-
Drywell High Pressure junction with low reactor
(PS-64-58 A-D) pressure initiates CSS.

Multiplier relays initiite
HPCI.

2. Multiplier relay from CSS
initiates accident signal. (15)

2 Instrument Channel - 1 470" above vessel zero A s. Below trip setting trips
Reactor Low Water Level recirculation pumps.
(LIS-3-56A-0)

PJ 2 Instrument Channel - i 1120 psig A 1. Above trip setting trips
sa Reactor High Pressure recirculation pumps.
; (PIS-3-204A-D)

Q3 2 Instrument Channel - 1 2.5 psig A 1. Above trip setting in
Drywell High Pressure conjunction with lowr.

La (PIS-64-58A-D) reactor pressure initiates
LPCI.

2(16) Instrument Channel - 1 2.5 psig A 1. Above trip setting, in
Drywell High Pressure conjunction with low reactor
(PIS-64-57A-D) water level, drywell high

pressure,120 sec. delay
timer and CSS or RHR pump
running, initiates ADS.

_

BFN-Unit 2
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IABLE 3.2.6 (Continued)

Minimum Na.
Opes able per

Ifl9.$25( lL _ _FunCLIOn Trio Levg]Jettina_ ACLion RCfcark s

2 Instrument Channel - 450 psig t 15 A 1. Below trip setting permissive
Reactor Low Pressure for opening CSS and LPCI
(PIS-3-74 A & B) admission valves.
(PIS-68-95, 96)

2 Instrument Channel - 230 psig i 15 A 1. Recirculation discharge valve
Reactor Low Pressure actuation.
(PS-3-74 A & B)
(PS-68 9L. 96)

1 Instrument Channel - 100 psig t 15 A 1. Below trip setting tn
Reacto. Low Pressure conjunction witn
(PS-68-93 & 94. SW #1) containment isolation signal

and both suction valves open
will close RHR (LPCI)
admission valves.

2 Core Spray Auto Sequencing 61 t 18 sec. B 1. With diesel power, 4Timers (5) 2. One per motor.
3

2 LPCI Auto Sequencing 01til sec. B 1. With diesel power
Timers (5)*

,,
: 2. One per motor
-
C"

1 RHRSW A1, 83. C1, and D3 131 t 115 Sec. A 1. With diesel power
Timers

2. One per pump

2 Core Spray and LPCI Auto 01 t 11 sec. B 1. With normal power
Sequencing Timers (b) 61 t 18 sec. 2. One per CSS motor

121 t 116 sec. 3. Two per RMR motor
181 t 124 sec.

I RHRSW A1, 83, C1, and 03 271 t i 29 sec. A 1. With normal power
Timers

2. One per pump

BFN Unit 2
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TABLE 3.3.8 (Continued)

Ministan ko.
0 .able Per
T r i p __S.rli ll _ _ __ _ f ia cti on _ Irjo Level Settina J g13pn_ __Rema r k.sn

1(16) ADS Timer 120 sec 25 A 1. Aeove trip setting in

|
conjunction with low
rea: tor water level, high
crywell pressure and L PCI
cr CSS pumps running
initiates ADS.

2 Instrument Channel - 100 10 psig A 1. Below trip setting defers ADS
RHE Discharge Pressure actuation.

185 1 0 psig A 1. Belaw trip setting defers ADS2 Instrument Channel 1

CSS Punp Discharge Pressure actuation.

1(3) Core Spr.. Spirger to 2 psid to.4 A 1. Alarm to detect core sparger
Re3ctor tressure Vessel d/p pipe ore 36

RNR (LPCI) Trip System bus N/A C 1. Monitors availability of
power monitor power to logic systems.

u 1 Core Spray Trip System bus N/A C 1. Monitors availability of
power monitor power to logic systems.*

g

1 ADS Trip System bus power N/A C 1. Monitors availability of
N moottor pow (r to logic systems

1 and valves.
N

BFN-Unit 2
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TABLE 3.2.8 (Continued)

Minimen %.
Opci.aule Per

Irla.Sx111). _._ ____ _ function Trio tevel settina Action Renark s

1 HPCI Trie System bus power N/A C 1. Monitors availability cf
senitor power to logic systens.

I RCIC Trio System bus power N/A C 1. Moriitors availability of
con i t w. power to logic systems.

1(2) Instrumu.t Channel - 1 Elev. 551' A 1. Below trip setting will
Condenute Header Low open HPCI suctton valves
Level (LS-73-55A & B1 to the suppression chamoer.

1(2) Instrument Channel - i 7" above instrument zero A 1. Above trip setting will C&en
Suppression Chamber High HPCI suction valves to the
Level suppression chamber.

2(2) Instrute t Channel - 5 583* above vessel zero A 1. Above trip setting trips pCIC
Reactt,c n6 n water Level turbine.9

1 Instrwaent Channel - < 450" H O (7) A 1. Above t-rip setting isulttd>2
ta RCIC Turoine Steam Line RCIC system and trips RCIC
"

High Flow turbine.y

4(4) Instruner,t Channel - 1200*F. A 1. Above trip setting isolatis
N RCIC Steam Line Space RCIC system and trips RCIC
j,. High Temperature turbine.
m

A

,

BrN Unit 2
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TABLE 3.2.8 (Continued)

Minimiga No.

Les t ab is Per
itn j _ ___. FunCtign TrijLigyg1_SgtLing__ _. _,.f tt ign. Rem 3rks_. __

2(2) Instrument Channel - 1 83* above vessel 2ero. A 1. Above trip setting trips HPCI5
Eeactor High Water Level turbine.

1 Instrument Channel - 193 psi (7) A 1. Above trip setting isolates
upCI Turoine Steam Line HPCI system and trips HPCI
Mien Flow turbine.

4(4) Instrument Channel - 1200*r. A 1. Above trip setting isolates
HPCI Ste un L ine Space High HPCI system and trips HPCI
Temperatore turbine.

1 Core Spray System togic N/A B 1. Includes testing auto
initiation inhibit to
Core Spray Systems in
other units.

I RCIC System (Initiating) N/A B 1. Includes Group 7 valves.
Logic Refer to Table 3.7.A for

list of valves.

F 1 RCIC System (Isolation) N/A B 1. Includes Group 5 valves.

Q Logic Refer to Table 3.7.A for

.as list of valves.

7 1 (16) ACS toaic N/A A
-

1 Eriis ( L PC I ) System N/A B
(Initintioni

EF N tm t 2
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TABLE 3.2.8 (Contt%ed)

Minimum Ns.
Operable Per
Trin Systti Function Trio Level Settina Action Remark s

1 RMR (tPCI) System N/A A
(Containment Cooling
Spray) togic

4

j 1 HPCI System (Initiating) N/A B 1. Includes Group 7 valves.

i Logic Refer to Table 3.7.A for

i inst of valves.

1 HPCI System (Isolation) N/A B 1. Includes Group 4 valves.1

Logic Refer to Table 3.7.A for
itst of valves.,

i
'

1 Core Spray System auto N/A B 1. Inhibit due to the core
initiation inhibit (Core spray system of another
Spray auto initiation). untt.

2. The trhibit is constdered
the contact in the auto

La initiating loste only;
*

t.e. the peratssive *
a

funr+ son of the inhibit.
7.;
>J 1 LPCI System auto initiation N/A B 1. Inhibit due to the tPCI System

[3 inhibit (tPCI auto initiation) of another unit.
c) 2. The inhibit ts considered the

'
contact in the auto initiating
logic only, i.e. the pennissive

j function of the inhibit.

L

BFN-Unit 2
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, TEBLE 3.2.8 (Continued)
1

| Minimum No.
Coerable Per
Irio Sysf11 Functico Trio Level Settina Action Remarks

| 50
1(3) Core Spray LeCp A 0 - SCO pstg Indicator (9) 0 1. Part of filled discharge

Discharge Pressure pipe requirements. Refer
(PI-75-20) to Section 4.5.

1(3) Core Spray Loop B O - 500 psis Indicator (9) 0 1. Part of filled discharge
Discharge Pressure pipe requirements. Refer
(PI-75-48) to "ection 4.5.

1(3) RMR Loop A Discharge 0 - 450 psis Indicator (9) D 1. Part of filled discharge ptpe
Pressure (PI-74-51) re qui rements . Refer to

Sectton 4.5.

|
| 1(3) R*R toop B Discharge 0 - 450 psis Indicator (9) 0 1. Part of filled discharge pipe

Pressure (PI-74-65p requirements. Refer to1

| Section 4.5.

La 1(10) Instrument Channel - N/A A 1. Starts RHR area cooler fan when
sa RHR Start respective RwR motor starts.

1(10) Instrument Channel - 1100*F A 1. Above trip setting starts RME

| Ea Thermostat (RNR Area area cooler fans.
/a Cooler Fan)
-

2(10) Instrument Channel - N/A A 1. Starts Core Spray area Cooler
Core Soray A or C Start fan when Core Spray ector

starts

| 2(10) Instrument Channel - N/A A 1. Starts Core Spray area Cooler
Core Spraf a or D fan when Core Spray motor

startsi

!

Bru-unit 2
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TABLE 3.2.8 (Contmued)

mntmum to.
Operasle Per
Tris Sys 1 Function Trin Lev C gttina Action Gemarts

j 1(13) Instrument Channel - 1 100*F A 1. Above trip setting starts Core
Thermostat (Core Sorar area Spray area cooter fans.'

Cooler Fan)

1(10) - RhR Area Ccoler Fan Logic R/A A

. 1(10) Core Spray Area Cooler Fan N/A A
l Logic

i 1(11) Instrunent Channel - t/A A 1. Starts RHR$W puRpS Al. 83
' Core Soray Motors A or o C1. and 03

Start

1(11) Instrument Channel - N/A A 1. Starts RHR$W punps A1 CJ,
Core Scray noter 8 or C Cl, and 03,

Start

f 1(12] Instrument Channel - t/A A 1. Starts RNRSW punos A1. 83
N Core Soray Loco I Accident CI, ar4 03 .

D Signal (15)
. -

7 1(12) Instrument channel - m/A A 1. Starts RMRSW pumps A1. 83
N Core Spray Loop 2 Acctdent C1. and 03" signal (15)

i

'

t(13) RnRSW Initiate Logic N/A (14)

1 RPT Logic N/A (17) 1. Trtos rectrculation pumps
on turbine Control valve
fast closure or stop valve
closure > 30% power.

,

SF4-l.mit 2
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NOTER FOR 1RELE.3.2.B |
u
I 1. Whenever any CSCS system is required by Section 3.5 to be OPERABLE, there

shall be two CPERABLE trip systems except as noted. If a requirement of
,

the first column is reduced by one, the indicated action shall be taken.
i

! If the same function is INOPERABLE in more than one trip system or the I*

Iirst column reduced by more than one, action 5 shall be tsken.
|

| Actiont
|
|

A. Repair in 24 hours. If the function is not Or.utABLE in 24 hours,
take action B.

B. Declare the system or component INOPERABLE.

C. Immediately take action a until power is verified on the trip system. f
u

D. No action required; indicators are considered redundant. |
P

2. In only one trip system. !
!

3. Not considered in a trip system. !

!:

4. Requires one channel from each physical location (there are 4 locations) I
in the steam line space, i

t

5. With diesel power, each RHMS pump is scheduled to start immediately and [
each Css pump is sequenced to start about 7 sec later, j

6. With normal power, one Css and one RHRs pump is scheduled to start '

instantaneously, one Css and one NHRS pump is sequenced to statt after [
about 7 see with similar pumps starting after about 14 see and 21 sec, at i

which time the full complement of CSS and RHNS pumps would be operating. !

!7. The RCIC and HpCI steam line high flow trip level settings are given in
terms of differential pressure. The RCICS setting of 450" of water
corresponds to at least 150 percent above maximum steady state steam flow
to assure that spurious isolation does not occur while ensuring the
initiation of isolation following a postulated steam line break, t

similarly, the HPCIS setting of 90 psi corresponds to at least
150 percent above maximum steady state flow while also ensuring the
initiation of isolation following a postulated break. ,

i

8. Note 1 does not apply to this item. '

9. The head tank is designed to assure that the discharge piping from the C5 I

iand RHR pumps are full. The pressure shall be maintained at or above the
values listed in 3.5.H which ensures water in the discharge piping and i

up to the head tank.

|

|

O
BPN 3.2/4.2-23
Unit 2
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NOTRS FOR TABLR 3.2.0 (Cont'd)

10. Only one trip system for each cooler fan.

11. In only two of the four 4160 V shutdown boards. See note 13.

12. In only one of the four 4160 V shutdown boards. See note 13.

13. An emergency 4160 V shutdown board is considered a trip system.

14. HURSW pump would be INOPENAHLE. Refer to Ucction 4.5.C for the
requirements of a HHRGW pump being INOPERABLE.

15. The accident signal in the satisfactory completion of a
one-out-of-two taken twice logic of the drywell high pressure plus
low reactor pressure or the vessel low water level (t 378" above
vessel zero) originating in the core spray system trip system.

16. The ADS circuitry is capable of accomplishing its protective action
with one OPERABLE trip system. Therefore one trip system may be
taken out of service for functional testing and calibration for a
period not to exceed eight hourn.

17. Two RPT systems exist, either of which will trip both recirculation
pumps. The systems will be individually functionally tested |

monthly. If the tout period for one RPT system exceeds two
consecutive hours, the system will be declared INOPERAHLE. If both
RPT systems are INOPERAHLE or if I HPT system is INOPERABLR for
more than 72 hours, an orderly power reduction shall be initiated
and reactor power chall be less than 85 percent within four hours.

|
1

|

|
,

l
i

,

O
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D
N A

Ta& E 3.2.C
InSTet,rtaTATIOm inAT ItITIATES E00 BLOCKS

mnimum Opera 31e
Channels Per

Trep F f tten ($1 Furc* m Trts Levet fe*ttea

1 66W + 42% (2)-(t) AP N Upscale (Flo- 8435) 0

4(I) APGPt Usscale (Start @ Mode) (8) 112%

4(1) APGM DCWtscale (9) 23%

4(1) AP m Incperative (183)

S .66W + 43% (2)(13)S2(7) E99 upscale (Flame Stas)

2(73 GSM Courtscale (9) 23%

2(7) ESM Inc;erative (ICc3

6(1) I M Upscale (t) 1184/125 of full scale

2 /125 cf full scale5sti) Im Domerscale (3)(88

6(1) IN Detector not in Startug Position (S) (11)
w
- 6(I) IN Incoerattue (3) (144)
% 5
7 3(1) (6) sam Csscale (4) i 1I10 counts /sec.

3(1) (6) SM Dcwescale (4)(3) 23 counts /sec.

3(11 (6) SM Detector nct in Startup Position (4)(8) (11)

3(1) (6) San Incoerative f83 (taa)

2(1) Flo. Bias Comparatcr 118% difference in recirculation flows

2(1) Flom Bias t?ascale 1115% recirculation flom

1 Ecd Sicct Lostc N/A

2(1) GCSC Sestratet (PS45-41A,5) 147 psis turnine first stage pressure

1(12) Ntert teter tevel in lest 525 sal.
Scram Discharge Tar *

(LS-45-45L)

1(12) Migra1 dater Level in East 125 sal.
Scram Discharge Tart
(LS-85-45MI

Ett unit 2
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NQINS.POR TABLE 3.2.C

1. The minimum number of OPERABLE channels for each trip function is/s) detailed for the STARTUP and RUN positions of the reactor mode selector
-_

E/ switch. The SRM. IRM, and APRM (STARTUP mode), blocks need not be
OPERABit in "RUN" mode, and the APRM (flow biased) tod blocks need not
be OPERABLE in "STARTUP" mode.

With the number of OPERABLE channels less than required by the minimun
OPERABLE channels per trip function requirement, place at least one

| INOPERABLE channel in the tripped condition within one hour.

2. W is the recirculation loop flow in percent of design. Trip level
setting is in percent of rated power (3293 MWt).

3. IRM downscale is bypassed when it is on its lowest range.

4. URMs A and C downscale functions are bypassed when IRMs A, C E and 0
are above range 2. URMs B and D downscale function is bypassed when
IRMS B, D. P, and 11 are above range 2.

URM detector not in startup position is bypassed when the count rate is
1 2100 CPU or the above condition is satisfied.
| S. During repair or calibration of equipment, not more than one DRM or RBM
! channot nor more than two APRM or IRM channels may be bypassed.

Dypassed channels are not counted as OPERABLE channels to meet thet

i minimum OPIIRABLE channel requirements. Refer to section 3.10.B for SRM
requirements during core alterations.

O) 6. IRM channels A E. C. O all in range 8 or above bypasses URM channels As
'''' and C tunctions.

IRM channels B. P. D if a!! in range 0 or above bypasses URM channels B
and D functions.

7. The following operational restraints apply to the HBM only.

Both RDM channels are bypassed when reactor power is $30a.
percent and when a periphoral control rod is nelected.

b. The RBM need not be OPERADLE in the "startup" position of the
reactor modo selector switch,

Two RDM channels are provided and only one of these may bec.
bypassed from the console. If the INOPPRAHl.H channel cannot
be restored within 24 hourn, the 1NOPERA81.8 Channot shall be
placed in the tripped condition within one hour.

d. If minimum conditions for Table 3.2.C are not met,
administrativo controls shall be immediately imposed to
prevent control rod withdrawal.

!

i

' U
BFN 3.2/4.2-26
Unit 2
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NOIKS_JMLTMt H_1. LS (cont 'd )

8. This function is bypassed when the modo switch in placed in RUN.

9. This function is only active when the mode switch is in RUN. This
function is automatically bypassed when the IRM instrumentation is
OPERABLE and not high. ,

'

10. The inoperative trips are produced by the following functions:

a. GRM and IHM

(1) Local " operate-calibrate" switch not in operate.

(2) Power supply voltage low.

(3) circuit boards not in circuit.
b. APRM

(1) Local " operate-calibrate" switch not in operate.

(2) Less than 14 LPHM inputa.

(3) circuit boards not in circuit.
c. HDM

(1) Local " operate-calibrate" switch not in operate.

(2) circuit boards not in circuit.

(3) hum falls to null.

(4) Less than required number of LPHM inputs for rod selected.

!!. Detector traverse is adjusted to 11412 inches. placing the detector
lower position 24 inches below the lower core plato.

12. Thin funct ton may be bypanbed in the GilUTlxWN or NHFUHL mode. If thin
function is IHOPKHAu!.H at a time when operability is required the
channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

D. HBM upscale flow-blaned notpoint clipped at 106 percent rated reactor
power.

|

,

IWN 3.2/4.2-27Unit 2
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(1) pron and after the date that one of these parameters is, to

'

one indicatton, continued operatton is peretesible dueing the i

succeeding 30 days unless such instrumentetton is sooner. made ' *
,y ou is $ w y n ,OPERAGLE. r-

~ . ;M . w. ,.

! (2) pros and after the date that one of these parameters is not !
' '

>

indicated in the control room, continued operetton is permissible i
during the succeeding seven days unless such instrumentation is

|
sooner made crenAmLu. F.+ *

, ,

(3) If the requirements of notes (1) and (2) cannot be met, anie 'lf one I
of the indications cannot be restored in (4) hours, an orderly |
shutdoun shall be initiated and the reactor shall be in a cold !
conditlen within 24 hours. !

;

(4) 'these surveillance instruments are considered to be redundant 'to ' f
each other. *

!

(')) pron and after the date that both the acoustic monitor and the i
temperature indication on any one valve falls to indicate in the .!
control room, continued operation is permissible during the ;

'

succeeding 30 days, unless one of the two monitoring channels is (sooner made openAsLN. If both the primary and secondary indication f
on any say ta11ptpe is IN0pWNASLE. the torus temperature Will be I

monitored at least once per shift to observe any unespleined |
temperature increase which might be indicative of an open BRV.

|
(6) A channel consists of eight sensors, one from each alternating torus

bay. Seven sensors must be opsNA#LN for the channel to be openAtLN.
l

(7) When one of these instruments is INOPNNANLN for more then seven i
days in lieu of any other report required by Npecification 6.7.2 !
prepare and submit a Special Neport to the Ctwentantem pursuant to !

Upecification 6.7.3 within the nest seven days outlining'idsl Pforthe action j
taken, the cause of inoperability, and the plans arkt sche i

restoring the system to opnNABLN status.

(0) With the plant in the power operation Utartup, or Hot thutdown L

condit bn and with the number of ope # Ants channels less then the !
required openADLE channels, either restore the tNopfmAOLN channel (s) !

to opesAtta status within 72 hours or initiate the 'proplanned G'
alternate method of monitoring the appropriate parameter'.

i
.,-

O} $1 &' ;

.

r
I

{
!

i

f
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T3tle 3.7.I

meteertleccal monitorina Instretatim

ImSTauptuT M:nInts
I4 W Pf4T @jea N Op[QABtE

1. 4 10 57ttD

a. Chm 1 A Elevation 62S Mt note si I

t. C*mi B Elevation 737 Mt acte et 1

C. &m1 C Elevatton 337 Mt note el 1

2. 4 40 CIRECTIO4
Y

| w a. Cha w l A Elevation 627 Mt 15* 1
1 x

I b. cpm 1 B Elevattert 737 Mt 1 5* I
! N

b C. Charcel C Elevation 837 w t 1 5* Ie
w

3. A!9 TENPERATuet - CELTA T

a. Charcel A Elevation 623-737 Mt 0.l* C 1

D. Chvret B Elevation 620-897 PCL 0.I* C 1

tcte el Starting Speed of anemometer shall be 4 1 aph. Accuracy is within 2 It of apn reading or 0.15 mpn.
enh1Chever is greater.

STS-Unit 2
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Table 3.2.] .;

*
Seismic Monitories Intnenntatlan

, ..

i !

) MEASUREMENT MINIMUM
LufTRUMENT RANGE SETPOINT OPERABLET,

! TRIAXIAL TIME HISTORY ACCELOGRAPttS
1

* a. U-1 reactor hide. hase slah (E1. 519.01 0-1.03 .013 1

1 Ii D. U-1 reactor hide. flaar slam (E1. 621.251 0-1.0g .01g 1 - !

i
c. Diesel-een. hide. ha slah (E1. 165.51 0-1.0g .Olg t

i I

I TRIARIAL PEAK ACCELOGRAMtS
; w

'

{ u 3. U-1 BBCCW. 10* nine (E1. 625.751 0-5.0a E 1

1 %

j .# b. U-l ENRSW. 16* nine (E1. 580.01 0-5.0a E 1
N4

b c. u-1 care sarav system. 14' nine (E1.544.01 0-5.0a E 1
'

;
- o

BIAx!AL SEISMIC SWITCMES I

a. U-T reactor hide. hase slah .025 .25g 0.1g 1*
I

b. U-1 reactor hide. hase slah .025 .25g 0.1g l'
i *

i
c. u-1 reactor hide. base slab .025 .25g 0.1g 1*

4

*With control room indication
;

,

1

.

h
BFM-Unit 2,

i I

1
1

5
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! -

i

i

f 8

4
, _ . .



TABLE 4.2.A
SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINHENT AND REACTOR SUILDING ISOLATION INSTRUMENTATION

EMDCL190 Functional Test Calibration Freauency Instrument Check

Instrument Channel - (1) (27) Once/18 Honths (28) Once/ day .
Reactor Low Water Level
(LIS-3-203A-D)

Instrument Channel - (1) Once/3 months None
Reactor High Pressure

Instrument Channel - (1) (27) Once/18 month (28) Once/ day
Reactor Low Water Level
(LIS-3-56A-D)

Instrument Channel - (1) (27) Once/18 Months (28) N/A
High Drywell Pressure
(PIS-64-56A-0)

Instrument Channel - 29 (5)- Once/ day
)J High Radiation Main Steam
na Line Tunnel

Instrument Channel - (29) (27) Once/18 Months (28) Nonebe Low Pressure Main Steam
da Line (PIS-1-72, 76. 82. 86)
u

Instrument Channel - (29) (27) Once/18 Months (28)- Once/ day
High Flow Main Steam Line
(PdIS-1-13A-D, 25A-D, 36A-D, 50A-0)

BFN-Unit 2

.
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TABLE 4.2.A (Cent'd)
SURVEILLANCE RiOUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOL ATION INSTRUME%TATION

funCL10D Eudflignal Test Calibration Frecuency Imlryment ChcCk

Instrument Channel - (29) Once/ operating cycle None
Main Steam Line Tunnel High
Temperature

Instrument Channel - (1) (14) (22) Once/3 months Once/ day (8)
Reactor Building Ventilation
High Radiation - Reactor 2one

Instrument Channel - (1) (14) (22) Once/3 Months Once/ day (8)
Reactor Building Ventilation
High Radiation - Refueling Zone

Instrument Channel - (4) (9) N/A
SGTS Train A Heater

Instrument Channel - (4) (9) N/A
ua SGTS Train B Heater

$ Instrument Channel - (4) (9) N/A
*,' SGTS Train C Heater
N

j, Reactor Building Isolation (4) Once/ operating cycle N/A
os Timer (refueling floor)

Reactor Building Isolation (4) Once/ operating cycle N/A
Timer (reactor zone)

BFN-Unit 2

O .O O
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TABLE 4.2.A (Cont'd)
SURVEILL4NCE REQUIREHENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Function Functional Test Calibration Freauency Instr - nt Check

Group I (Initiating) Logic Checked during channel N/A N/A
'functional test. NO

further test required.(11),

Group 1 (Actuation) Logic Once/ operating cycle (21) N/A N/A
.

Group 2 (Initiating) Logic Checked during c'iannel N/A N/A
functional test. No ,

further test required.

Group 2 (RHR Isolation-Actuation) Once/ operating cycle (21) N/A N/A
Logic

Group 8 (Tip-Actuation) Logic Once/ operating cycle (21) N/A N/A

Group 2 (Drywell Sump Drains- Once/ operating cycle (21) N/A N/A
Actuation) Logic

y Group 2 (Reactor Building and Once/ operating cycle (21) N/A N/A
w Refueling floor, and Drywell

,

* Vent and Purge-Actuation) Logic

Group 3 (Initiating) Logic Checked during channel N/A N/A
functional test. No further
test required.

Group 3 (Actuation) Logic Once/ operating cycle (21) N/A N/A

BFN-Unit 2
)

i

>
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TABLE 4.2.A (Cont'd)
SURVEILL ANCE Rf 0UIREMENTS FOR PRIMARY CONTAINMENT A D REACTOR BUILDING ISOL ATION INSTRUMECTATION

Tunction Functional Test Calibration Frecuency Ins t rument.[hggk

Group 6 Logic Once/ operating cycle N/A N/A
(18)

Group 8 (Initiating) Logic Checked during channel N/A N/A
functional test. No
further test required.

Reactor Building Isolation Once/6 months (18) (6) N/A
(refueling floor) Logic

Reactor Building Isolation Once/6 months (18) (6) N/A
(reactor zone) Logic

SCTS Train A Logic Once/6 months (19) N/A N/A

SGTS Train B Logic Once/6 months (19) N/A N/A

SGTS Train C Logic Once/6 months (19) N/A N/A

Instrument Channel - (1) Once/operaticg cycle N/A
PJ Reactor Cleanup Systemj, Floor Orain High Temperature
o

Instrument Channel - (1) Once/ operating cycle N/A
Reactor Cleanup System
Space High Temperature

BFN-Unit 2

O O O
--- -
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TABLE 4.2.B
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Functional Test Calibr3 tion Instrunent Check
4

Instrument Channel (1) (27) Once/18. Months (28) Once/ day
Reactor Low Water Level
(LIS-3-58A-D);

Instrument Channel (1) (27) Once/18 Months (28) Once/ day
Reactor Low Water Level
(LIS-3-184 & 185)

Instrument Channel (1) (27). Once/18 Months (28) Once/ day
.i

Reactor Low Water Level
; (LIS-3-52 & 62)

Instrument Channel (1) (27) Once/18 Months (28) none
:i Reactor Low Water Level
'

(LIS-3-56A-D)

Instrucent Channel (1) (27) Once/18 Months (28) none

F Reactor High Pressure

w (PIS-3-204A-D)

$. '

Instrument Channel (1) (27) Once/18 Months (28) none
; y Drywell High Pressure
., s. (PIS-64-58E-H)

w
Instrument Channel (1) (27) Once/18 Months (28)~ none

'

Drywell High Pressure
4

(PIS-64-58A-D)

Instrument Channel (1) (27) Once/18 Months (28) none
1 Drywell High Pressure
' (PIS-64-57A-D)

Instrument Channel (1) (27) Once/18 Months (28) none
Reactor Low Pressure

. (PIS-3-74A&8. PS-3-74A&B)
} (PIS-68-95. PS-68-95) ,

1(PIS-68-96. PS-68-96)

BFN-Unit 2 .

|

|
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TABLE 4.3.8 (ContintGd)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAV INIT2 ATE OR CONTROL VHE CSCS

Function Functional Test Calibration Instrument Check

Instrument Channel (1) Once/3 months none
Reactor tow Pressure
(PS-68-93 & 94)

Core Spray Auto Sequencing Timers (4) Once/ operating cycle none
(Normal Power)

Core Spray Auto Sequencing Timers (4) Once/ operating cycle none
(Diesel Power)

LPCI Auto Sequencing Timers (4) Once/ operating cycle none
(Normal Power)

LPCI Auto Secuencing Timers (4) Once/ operating cycle none
(Diesel Power)

RHRSW A1, B3, C1, 03 Timers (4) Once/ operating cycle none

F (Normal Power)
N
g RNR$W AI B3, C1. D3 Timers (4) Once/ operating cycle none

(Diesel Power)-

N

2- ADS Timer (4) Once/ operating cycle none

BFN-Unit 2

,

O
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TABLE 4.2.B (Continued) ''

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

'unetion Funetional Test Calibration InstrumenLfDICA

Instrument Channel (1) Once/3 months none
RHR Ptap Discharge Pressure

Instrument Channel (1) Once/3 months none
Core Spray Pump Discharge
Pressure

> ~ , , ofete,Treay Sparger to RPV d/p (1) Once/3 months once/ day

Trio System Bus Power Monitor once/ operating Cycle N/A none

Instrtment Channel Condensate (1) Once/3 months none.
Header Low Level

* ** * . . . Jastroment Channel (1) Once/3 months none
Suppression Chamber High Level

W Instrtment Channel (1) Once/3 months once/ day
w Reactor High Water Level

N.
,

Instrument Channel (1) Once/3 months none
RCIC Turbine Steam Line High Flow

W Instrument Channel (1) Once/3 months none
RCIC Steam Line Space High
Temperature

-

BFN-Unit 2

, , . . -



TABLE 4.2.8 (Continu;d)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Functional Test Calibration Instrument Chgii

Instrument Channel (1) Once/3 months none
HPCI Turbine Steam Line High Flow

Instrument Channel (1) Once/3 months none
HPCI Steam Line Space High
Temperature

Core Spray System Logic once/6 months (6) N/A

RCIC System (Initiating) Logic once/6 months N/A N/A

RCIC System (Isolation) Logic once/6 months (6) N/A

HPCI System (Initiating) Logic once/6 months (6) N/A

HPCI System (Isolation) Logic once/6 months (6) N/A

w ADS Logic once/6 months (6) N/A

LPCI (Initiating) Logic once/6 months (6) N/A

LPCI (Containment Spray) Logic once/6 months (6) N/A
>
d Core Spray System Auto Initiation once/6 months (7) N/A N/A

Inhibit (Core Spray Auto
Initiation)

LPCI Auto Initiation Inhibit once/6 months (7) N/A N/A
(LPCI Auto Initiation)

BFN-Unit 2

O O O
--- - - - -
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TABLE 4.2.8 (Continued)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS *

Function Functional Test Calibration Instrument Check

Core Spray Loop A Discharge N/A Once/6 months Once/ day
Pressure (PI-75-20)

Core Spray Loop 8 Discharge N/A Once/6 months Once/ day
Pressure (PI-75-18)

RHR toop A Discharge Pressure N/A Once/6 months Once/ day'

(PI-74-51)

RHR Loop 8 Discharge Pressure N/A Once/6 months Once/ day+

(PI-74-65)
,

Instrument Channel - Tested during N/A N/A
RHR Start functional test of

RHR pump (refer to
section 4.5.8)

La Instrument Channel - once/ month Once/6 months N/A ':
{ Thermostat (RHR Area Cooler Fan)

f* Instrument Channel - Tested during N/A N/A-
bJ Core Spray A or C Start functional test of
jL core spray (refer to
La section 4.5.A).

Instrument Channel - Tested during N/A N/A
Core Spray B or D start functional test of

,

'
core spray (refer to

-
section 4.5.A).
.

Instrument Channel - once/ month Once/6 months N/A
Thermostat (Core Spray Area
Cooler Fan)

,

BFN-Unit 2

!

t

,
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TABLE 4.3.B (Continu d)a

SURVEILLADCE REQUIREMENTS FOR INSTRUMENTAVION VMAT INITTATE OR CONTROL THE CSCS

Function functional Test Calibration Instrument Cheng

RHR Area Cooler Fan Logic Tested during functional N/A N/A
test of instrument
channels, RHR motor start
and thermostat (RHR area
cooler fan). No other
test required.

Core Spray Area Cooler Fan Logic Tested during logic system N/A N/A
functional test of instru-
ment channels, core spray
motor start and thermostat
(core spray area cooler fan).
No other test required.

Instrument Channel - Tested during functional N/A N/A
Core Spray Motors A or 0 Start test of core spray pump

(refer to section 4.5.A).
W
Ea Instrument Channel - Tested during functional N/A N/A

Core Spray Motors B or C Start test of core spray pump'-

f' (refer to section 4.5.A).
N

~

5- Instrument Channel - Core Tested during logic system N/A N/A
c' Spray Loop 1 Accident Signal functional test of core

spray system.

Instrument Channel - Tested during logic system N/A N/A
Core Spray Loop 2 Accident functional test of core
Signal spray system.

RHR$W Initiate Logic Once/6 months N/A N/A

RPT initiate logic Once/ month N/A N/A

RPT breaker Once/ operating cycle N/A N/A

8FN-Unit 2

O O O
- - -- -
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TABLE 4.2.C
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

funcil00 Functional Test CaltbEation.Il71 Instritmc0LICh3

; APRM Upscale (Flow Bias) (1) (13) Once/3 Months Once/ day (8)

APRM Upscale (Startup Mode) (1) (13) Once/3 Months Once/ day (8)

APRM Down$cale (1) (13) Once/3 Months Once/ day (8)

APRM Inoperative (1) (13) N/A Once/ day (8)

RGM Upscale (Flow Bias) (1) (13) Once/6 Months once/ day (8)

RBM Downscale (1) (13) Once/6 Months Once/ day (8)

RSM Inoperative (1) (13) N/A Once/ day (8)

J IRM Upscale (1)(2) (13) Once/3 Months Once/ day (P)

IIRM Downscale (1)(2) (13) Once/3 Months Once/ day (8)

y IRM Detector not in Startup Position (2) (Once/ operating cycle) Once/ operating Cycle (12) N/A

IRM Inoperative (1)(2) (13) N/A N/A

y SRM Upscale (1)(2) (13) Once/3 Months Once/ day (8)

b SRM Downscale (1)(2) (13) Once/3 Months Once/ day'(8)

SRM Detector not in Startup Position (2) (Once/ operating cycle) Once/ operating cycle (12) N/A !

SRM Inoperative (1)(2) (13) N/A N/A

Flow Stas Comparator (1)(15) Once/ operating cycle (20) N/A
.

Flow Bias Upscale (1)(15) Once/3 Months N/A

Rod Block Logic (16) N/A N/A,

RSCS Restraint (1) Once/3 Months N/A ,

West Scram Discharge Once/ quarter Once/18 Months N/A
Tank Water Level High
( LS -85-4h p

East Scram Lischarge Once/ quar *er Once/18 Mor.ths N/A
Tank Water Level High4

(LS-85-45M)
!

BFN-Unit 2' '
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TABLE 4.2.0 [
3

SURVEILLANCE REQUIREMENTS FOR OFF-GAS POST TREATMENT. ISOLATION INSTRUMENTATION ;

Function Functional Test calibration Instrtament check

Off-Gas Post Treatment Monitor (1) once/3 months once/ day (8)
,

' ,

Off-Gas Post Treatment Isolation oce2/6 months N/A 'N/A. I
1
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I
i -tTABLE 4.2.E
i

MINIMUM TEST AND CALIBRATION FREQUENCY FOR DRYWELL LEAK DETECTION INSTRUMENTATION
'

j'
| Function Functional Test calibration Instrument check ,

t
Equipnent Drain Sump Flow Integrator (4) once/6 months once/ day ','

'f
Floor Drain Sump Flow Integrator (4) once/6 months once/ day

i
Air Sampling System (1) once/3 months once/ day

Equipment Drain Sanp Fill Rate (4) once/ operating cycle N/A -t

and Pumpout Rate Timers

Floor-Drain Sump Fill Rate and (4) once/ operating cycle N/A j

iPtsupout Rate Timers

Equipment Drain Logic once/ operating cycle (6) N/A !

I

Floor Drain Logic once/ operating cycle (6) N/A i

|
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!

j TABLE 4.2.F
! HINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

Instrtment Channel Calibration FreQutDCJ Instrument Check

; 1) Reactor Water Level Once/6 months Each Shift i
! (LI-3-58A&B)
!

2) Reactor Pressure Once/12 months Each Shift'
r

(PI-3-74A48);

3) Drywell Pressure Once/6 months Each Shift
(PI-64-678) and XR-64-50

4 .

4) Drywell Temperature Once/6 months Each Shift
i (TI-64-52A8) and XR-64-50

5) Suppression Chamber Air Temperature Once/6 months Each Shift
I (XR-64-52) '

8) Control Rod Position N/A Each Shifty

k 9) Neutron Monitoring (2) Each Shift
c-,

* 10) Drywell Pressure (PS-64-678) Once/6 months N/Ag
, e

I $ II) Drywell Pressure (PIS-64-58A) Once/6 months N/A |
1 *

{ 12) Drywell Temperature (TS-64-52A) Once/6 monthi N/A
i ;

j 13) Timer (IS-64-67A) Once/6 monthi N/A
.{

. 14) CAD Tank Level Once/6 month; Once/ day f:

15) Containment Atmosphere Monttors Once/6 monthi Once/ day |

i
i

t

i
t

{: arm-Unit 2
4
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TABLE 4.2.F (Continterd)
MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

Instrument Channel Calibration Freougagy lastrument Check

16) Orywell to Suppression Chamber Once/6 months Each Shift
Differential Pressure

17) Reitef Valve Tailpipe N/A Once/ month (24)
Thermocouple Temperature

18) Acoustic Monitor on Once/ cycle (25) Once/ month (26)
Relief Valve Tailpipe

I 19) High Range Primary Containment Once/18 Months (30) Once/ month
( Radiation Monitors
I (RR-90-272CD) (RR-90-273CO)

20) Suppression Chamber Water Once/18 Months Once/ shift
I La Level-Wide Range

| ;, (LI-64-159A) (XR-64-159)
. s s

f5 21) Drywell Pressure - Wide Range Once/18 Months Once/ shift
oa (PI-64-160A) (xR-64-159)
a,

ES 22) Suppression Pool Bulk Temperature Once/18 Months Once/ shift|
'

(TI-64-161) (TR-64-161)
| (TI-64-162) (TR-64-162)
|

23) High Range Gaseous Effluent Once/18 Months Once/ shift
Radiation Monitor
(RR-90-322A)

1

i

|
,

|

|

i BFN-Unit 2
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1 t

1 TABLE 4.2.G ;

j SURVEILLANCE REQUIREMENTS FOR CONTROL ROOM ISOLATION INSTRUMENTATION ,

- 1

j Function Functional Test Calibration Instra - nt Check - {
*i

i control Room Air Surply Duct (1) once/3 months once/ day (a) i

Radiation Monitors

Control Room Isolation Logic once/6 months N/A N/A
,

! ;
'

s Simulated automatic actuation once/ operating cycle- N/A N/A
i of cont.ol room isolation and i

emergency pressurization system j
]
}
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TABLE 4.2.H f
NINIMUM TEST AND CALIBRATION FREQUENCY FOR FLOOD PROTECTION INSTRUMENTATION l'

Function Euncu nnal Test calibration Instrument check

Instrument Channels (1) once/3 months N/A
Reservoir level monitoring

i
i

l
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J v)
'TABLE 4.2.J

Seismic Monitoring Instrument Surveillance Requirements +

!

INSTRUMENT CHANNEL CHECV CHANNEL FUNCTIONAL TEST CHANNEL CALIBRATION

TRIAXIAL TIME HISTORY ACCEL 0 GRAPHS

a. UntLilgaetor hida. hase slah fE1._11L.M Monthly" 6 months N/A I

b. Uglit 1, reactor b1da. f'loor slab (E1. 621.251 Monthly" 6 months N/A

c. Diesel-aenerator bida. bitse slab (E1. 565.51 Monthly * 6 months N/A

BIAXIAL SEISMIC SWITCHES

a. Unit I reactor bida. base slab Monthly * 6 months once/ operating cycle

b. Urlit I reactor bida. base slab Monthly * 6 months , once/ operating Cycle
3

L

c. Unit 2 reactor b1da. base slab Monthly' 6 months once/ operating cycle
.,

w
TRIAXIAL PEAK ACCEL 0 GRAPHS*

,e a. U-1 RBCCW. 10* cine (E1. 625.75) N/A 12 months N/A
j

w
$ b. U-1 RHRSW. 16" eine (E1. 580.01 N/A 12 months N/A
> '

c. U-1 core sorav system. 14" eine (El. 544.01 N/A 12 months N/A
.,

| .

"Except seismic switches !

!

I

|

!
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;

NOTES FOR TABLES 4.2.A THROUGH 4.2.H
,

,
.

j. 1. Functional tests shall be performed once per month.
:

1 2. Functional tests shall be performed before each startup with a
| required frequency not to exceed once per week.
.

L 3. This instrumentation is excepted from the functional test
! definition. The functional test will consist of injecting a !
| simulated electrical signal into the measurement channel.

|
)

4. Tested during logic system functional tests.'

! '

j 5. Refer to Table 4.1.B.
!

6. The logic system functional tests shall include a calibration once

per operating cycle of time delay relays and timers necessary for
iproper functioning of the trip systems.

,

] 7. The functional test will consist of verifying continuity across the i

inhibit with a volt-ohameter.
!

l 8. Instrument checks shall be performed in accordance with the
j definition of instrument check (see Section 1.0, Definitions). An

tj instrument check is not applicable to a particular setpoint, such as
| Upscale, but is a qualitative check that the instrument is behaving

and/or indicating in an acceptable manner for the particular plant
,<

condition. Instrument check is included in this table for
] convenience and to indicate that an instrument check will be
! performed on the instrument. Instrument checks are not required
| when these instruments are not required to be OPERABLE or are
] tripped.
1

{ 9. Calibration frequency shall be once/ year.
1
4

10. Deleted
,

,

j 11. Portion of the logic is functionally tested during outage only,
v

| 12. The detector will be inserted during each operating cycle and the
| proper amount of travel into the core verified.
i

! 13. Functional test will consist of applying simulated inputs (see
i note 3). Local alarm lights representing upscale and downscale

trips will be verified, but no rod block will be produced at this
] time. The inoperative trip will be initiated to produce a rod block !
j (SRM and IRM inoperative also bypassed with the mode switch in I

RUN). The functions that cannot be verified to produce a rod block |
,

directly will be verified during the operating cycle, l
,

1

l
!
j

1

i O '

~

BFW 3.2/4.2-55i

j Unit 2
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NOTES FOR TABLR3 4.2.A THROUGH 4.2.H (Cont'd)

14. Upscale trip is functionally tested during functional test time as
required by Sections 4.7.B.1.a and 4.7.C.1.c.

15. The flow bias comparator will be tested by putting one flow unit in
" Test" (producing 1/2 scram) and adjusting the test input to obtain
comparator rod block. The flow bias upscale will be verified by
observing a local upscale trip light during operation and verified
that it will produce a rod block during the operating cycle.

16. Performed during operating cycle. Portions of the logic is checked
more frequently during functional tests of the functions that
produce a rod block.

17. This calibration consists of removing the function from service and
performing an electronic calibration of the channel.

'8. Functional tcst is limited to the condition where secondary
containment integrity is not required as specified in
Sections 3.7.C.2 and 3.7.C.3.

13. Functional test is limited to the time where the SGTS is required to
meet the requirements of Section 4.7.C.I.a.

.

20. Calibration of the comparator requires the inputs from both
recirculation loops to be interrupted, thereby removing the flow
bias signal to the APRM and RBM and scramming the reactor. This
calibration can only be performed during an outage.

21. Logic test is limited to the time where actual operation of the
equipment is permissible.

22. One channel of either the reactor zone or refueling zone Reactor
Building Ventilation Radiation Monitoring System may be
administratively bypassed for a period not to exceed 24 hours for
functional testing and calibration.

23. (Deleted)

24. This instrument check consists of comparing the thermocouple
readings for all valves for consistence and for nominal expected
values (not required during refueling outages).

25. During each refueling outage, all acoustic monitoring channels shall
be calibrated. This calibration includes verification of
accelerometer response due to mechanical excitation in the vicinity
of the censor.

O
BFN 3.2/4.2-56
Unit 2
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NOTES FOR TABLES 4.2.A THROUGH 4.2.H (Cont'd)

26. This instrument check consists of comparing the background signal''') levels for all valves for consistency and for nominal expected
/ values (not required during refueling outages).

27. Functional test consists of the injection of a simulated signal into
; the electronic trip circuitry in place of the sensor signal to
" verify operability of the trip and alarm functions.

! 28. Calibration consists of the adjustment of the primary sensor and
associated components so that they correspond within acceptable
range and accuracy to known values of the parameter which the
channel monitors, including adjustment of the electronic trip
circuitry, so that its output relay changes state at or more
conservatively than the analog equivalent of the trip level setting.

29. The functional test frequency decrt'at4d to once/3 months to reduce
} challenges to relief valves per NURBG-0737. Item II.K.3.16,

30. Calibration shall consist of an electronic calibration of the
channel, not including the detector, for range decades above 10 R/hr
and a one point source check of the detector below 10 R/hr with an
installed or portable gamma source.

O,

;

l

\ |
|

:
1

J

f

BPN 3.2/4.2-57
Unit 2
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3.2 SASBS

In addition to reactor protection instrumentation which initiates a;

| reactor scram, protective instrumentation has been provided which
j initiates action to mitigate the consequences of accidents which are ,

i

beyond the operator's ability to control, or terminates operator errors
before they result in serious consequences. This set of specifications

, provides the limiting conditions of operation for the primary system
! isolation function, initiation of the core cooling systems, control rod
; block and standby gas treatment systems. The objectives of the

j|
Specifications are (1) to assure the effectiveness of the protective

i

instrumentation when required by preserving its capability to tolerate a i

j single failure of any component of such systems even during periods when I

, portions of such systems are out of service for maintenance, and (ii) to {
l prescribe the trip settings required to assure adequate performance. |
t When necessary, one channel may be made IMOPERABLE for brief intervals to '

) conduct required functional tests and calibrations. |
I,

I Some of the settings on the instrumentation that initiate or control core (and containment cooling have tolerances explicitly stated where the high ',

i and low values are both critical and may have a substantial effect on
i safety. The setpoints of other instrumentation, where only the high or

Iow end of the setting has a direct bearing on safety, are chosen at a!

l level away from the normal operating range to prevent inadvertent
- actuation of the safety system involved and exposure to abnormal

situations.
i
j Actuation of primary containment valves is initiated by protective
4 instrumentation shown in Table 3.2.A which senses the conditions for
} which isolation is required. Such instrumentation must be available

whenever primary containment integrity is required.,
,

| The instrumentation which initiates primary system isolation is connected
; in a dual bus arrangement.
i

) The low water level instrumentation set to trip at 177.7" (538" above
1 vessel zero) above the top of the active fuel closes isolation valves in
i the RHR System, Drywell and Suppression Chamber exhausts and drains and
t Reactor Water Cleanup Lines (Groups 2 and 3 isolation valves). The low
i reactor water level instrumentation that is set to trip when reactor
i water level is 109.7" (470" above vessel zero) above the top of the
j active fuel (Table 3.2.5) trips the recirculation pumps and initiates the

RCIC and HPCI systems. The RCIC and HPCI system initiation opens the
; turbine steam supply valve which in turn initiates closure of the

!

i

} respective drain valves (Group 7). j
a i

The low water level instrumentation set to trip at 17.7" (378" above '

vessel zero) above the active fuel (Table 3.2.3) closes the Main Steam |

'

4 Isolation Valves, the Main Steam Line Drain Valves, and the Reactor Water I

i Sample Valves (Group 1). Details of valve grouping and required closing
i times are given in Specification 3.7. These trip settings are adequate
; to prevent core uncovery in the case of a break in the largest line
. assuming the maximum closing time.

f
i

!

4 *
,

b

i BPW 3.2/4.2-59
i Unit 2

!

|
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3.2 BASES (Cont'd)

The low reactor water level instrumentation that is set to trip when
reactor water level is 17.7" (378" above vessel zero) above the top of
the active fuel (Table 3.2.8) initiates the LpCI, Core Spray pumps,
contributes to ADS initiation, and starts the diesel generators. These
trip setting levels were chosen to be high enough to prevent spurious
actuation but low enough to initiate CSCS operation so that postaccident
cooling can be accomplished and the guidelines of 10 CPR 100 will not be
violated. For large breaks up to the complete circumferential break of a
28-inch recirculation line and with the trip setting given above, CSCS
initiation is initiated in time to meet the above criteria.

The high drywell pressure instrumentation is a diverse signal to the
water level instrumentation and. in addition to initiating CSCS, it
causes isolation of Groups 2 and 8 isolation valves. For the breaks
discussed above, this instrumentation will initiate CSCS operation at
about the same time as the low water level instrumentation; thus, the
results given above are applicable here also.

Venturis are provided in the main steam lines as a means of measuring
steam flow and also limiting the loss of mass inventory from the vessel
during a steam line break accident. The primary function of the
instrumentation is to detect a break in the main steam line. For the
worst case accident, main steam line break outside the drywell, a trip
setting of 140 percent of rated steam tiow in conjunction with the flow
limiters and main steam line valve closure limits the mass inventory loss
such that fuel is not uncovered, fuel cladding temperatures remain below
1000*P, and release of radioactivity to the environs is well below
10 CFR 100 guidelines. Reference Section 14.6.5 PSAR.

Temperature monitoring instrumentation is provided in the main steam line
tunnel to detect leaks in these areas. Trips are provided on this
instrumentation and when exceeded, cause closure of isolation valves.
The setting of 200*P for the main steam line tunnel detector is low
enough to detect leaks of the order of 15 gpm; thus, it is capable of
covering the entire spectrum of breaks. For large breaks, the high steam
flow instrumentation is a backup to the temperature instrumentation. In
the event of a loss of the reactor building ventilation system, radiant
heating in the vicinity of the main steam lines raises the ambient
temperature above 200*P. The temperature increases can cause an
unnecessary main steam line isolation and reactor scram, permission is
provided to bypass the temperature trip for four hours to avoid an
unnecessary plant transient and allow performance of the secondary
containment leak rate test or make repairs necessary to regain normal
ventilation.

liigh radiation monitors in the main steam line tunnel have been provided
to detect gross fuel failure as in the control rod drop accident. With
the established nominal setting of three times normal background and main

O
BFN 3.2/4.2-60
Unit 2
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3.2 3833 (Cont'd)

steam line isolation valve closure, fission product releese is limited so
O that 10 CPR 100 guidelines are not exceeded for this accident. Reference

section 14.6.2 PSAR. An alarm with a nominal setpoint of 1.5 x normal
full-power background is provided also.

Pressure instrumentation is provided to close the main steam isolation
valves in RUN Hode when the main steam line pressure drops below 825 psig.

The NPCI high flow and temperature instrumentation are provided to detect
a break in the HPCI steam piping. Tripping of this instrumentation
results in actuation of HPCI isolation valves. Tripping logic for the
high flow is a 1-out-of-2 logic, and all sensors are required to be
OPERABLR.

High temperature in the vicinity of the HPCI equipment is sensed by
four sets of four binetellic temperature switches. The 16 temperature
switches are arranged in two trip systems with eight temperature switches
in each trip system.

The NPCI trip settings of 90 psi for high flow and 200*F for high
temperature are such that core uncovery is prevented and fission product
release is within limits..

The RCIC high flow and temperature instrumentation are arranged the same
as that for the HPCI. The trip setting of 450" H 0 for high flow and3200'F for temperature are based on the same criteria as the HPCI.

O High temperature at the Reactor Cleanup System floor drain could indicate
a break in the cleanup system. When high temperature occurs, the cleanup
system is isolated.

The instrumentation which initiates CSCS action is arranged in a dual bus
system. As for other vital instrumentation arranged in this fashion, the
specification preserves the effectiveness of the system even during
periods when maintenance or testing is being performed. -An exception to

| this is when logic functional testing is being performed.,

The control rod block functions are provided to prevent excessive control
rod withdrawal so that MCPR does not decrease to 1.07. The trip logicfor this function is 1-out-of-n e.g., any trip on one of six APRMs.
eight IRMs. or four SRMs will result in a rod block.

The minimum instrument channel requirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the RaN may be reduced by one
for maintenance, testing, or calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel is available, and the RaN is a backup system to the written
sequence for withdrawal of control rods.

O
BPM 3.2/4.2-61Unit 2



3.2 BASES (cont'd)

The APRM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operation at reduced flow. The APRM
provides gross core protection: 1.e., limits the gross core power
increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set so that MCPR is maintained greater than 1.07.

The RBM rod block function provides local protection of the core: 1.e.,

the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting control rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument will
not respond to changes in control rod motion and thus, control rod motion
is prevented.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

Por effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the t-1pping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, ano also minimizes the risk of inadvertent
operation: 1.e., only one instrument channel out of service.

Two post treatment off-gas radiation monitors are provided and, when
their trip point is reached, cause an isolation of the off gas line.
Isolation is initiated when both instruments reach their high trip point
or one has an upscale trip and the other a downscale trip or both have a
downscale trip.

Both instruments are required for trip but the instruments are set so
that the instantaneous stack release rate limit given in
Specification 3.8 is not exceeded.

Pour radiation monitors are provided for each unit which initiate Primary
containment Isolation (Group 6 isolation valves) Reactor Building j
Isolation and operation of the Standby Gas Treatment System. These I

instrument channels monitor the radiation in the reactor zone ventilation lexhaust ducts and in the refueling zone, l

O
BFN 3.2/4.2-62
Unit 2



- . - - . - _ - - - . _ - - - - - . . - - . - - - - . . = _ - . - -

!
2

2

3.2 BASES (Cont'd)4

1 Trip setting of 100 mr/hr'for the monitors in the refueling zone are
. based upon initiating normal ventilation isolation and SGTS operation so

that none of the' activity' released during the' refueling accident leaves . l'
!

| the' Reactor Building via the normal 6ntilation path'but rather all the
-

{ activity 'is processed by the SGTS. ' {
<

! Flow integrators and sump fill rate and pump out rate timers are used to
i determine leakage in the drywell. A system whereby the time interval to !
! fill a known' volume will be utilized to provide a backup. 'An air.
'

sampling system is also provided to detect leakage inside the primary
j containment (See Table 3.2.E).
i

For each parameter monitored, as listed'in Table 3.2.F, there are two
channels of instrumentation except as noted. By comparing readings i

l
between the two channels, a near continuous surveillance of instrument

|performance is available. Any deviation in readings will initiate an
|} early recalibration, thereby maintaining the quality of the instrument
|

| readings.
1

\| Instrumentation is provided for isolating the control room and initiating
; a pressurizing system that processes outside air before supplying it to '|
'

the control room. An accident signal that isolates primary containment
will also automatically isolate the control room and initiate the
emergency pressurization system. In addition, there are radiation

I

,

1

1 monitors in the normal ventilation system that will isolate the control
i room and initiate the emergency pressurization system. Activity required
| to cause automatic actuation is about one mrem /hr. )

'

O Because of the constant surveillance and control exercised by TVA over
the Tennessee Valley, flood levels of large magnitudes can be predicted,

in advance of their actual occurrence. In all cases, full advantage will
be taken of advance warning to take appropriate action whenever reservoir ;j levels above normal pool are predicted; however, the plant flood jj protection is always in place and does not depend in any way on advanced Ij warning. Therefore, during flood conditions, the plant will be permitted

i to operate until water begins to run escross the top of the pumping
i station at elevation 565. Seismically qualified, redundant level
i switches each powered from a separate division of power are provided at

the pumping station to give main control room indication of this3

j condition. At that time an orderly shutdown of the plant will be
j initiated, although surges even to a depth of several feet over the

pumping station deck will not cause the' loss of the main condenser
circulating water pumps.

<
.

h

1

}

i
<

!O
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3.2 BASES (Cont'd)

The operability of the meteorological instrumentation ensures that
sufficient meteorological data is available for estimating potential,

! radiation dose to the public as a result of routine or accidental release
I of radioactive materials to the atmosphere. This capability is required
! to evaluate the need for initiating protective measures to protect the

health and safety of the public.

The operability of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic
event and evaluate the response of those features important to safety.
This capability is required to permit comparison of the measured response
to that used in the design basis for Browns Ferry Nuclear plant. The
instrumentation provided is consistent with specific portions of the
recommendations of Regulatory Guide 1.12 " Instrumentation for
Earthquakes."

O

|
|

9
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4.2 BASES

The instrumentation listed in Tables 4.2.A through 4.2.F will be
b functionally tested and calibrated at regularly scheduled intervals. The

same design reliability goal as the Reactor protection System of 0.99999
generally applies for all applications of (1-out-of-2)-X (2) logic.
Therefore,- on-off sensors are tested once/3 months, and bistable trips
associated with analog sensors and amplifiers are tested once/ week.

Those instruments which, when tripped, result in a rod block have their
contacts arranged in a 1-out-of-n logic, and all are capable of beingbypassed. For such a tripping arrangement with bypass capability
provided, there is an optimum test interval that should be maintained in
order to maximize the reliability of a given channel (7).- This takes
account of the fact that testing degrades reliability and the cetimum

.

interval between tests is approximately given by:

i=
N r

Where: 1= the optimum interval between tests.

t' = the time the trip contacts are disabled
from performing their function while
the test is in progress.

the expected failure rate of the relays.r=

To test the trip relays requires that the channel be bypassed, the testO made, and the system returned to its initial state. It is assumed this
task requires an estimated 30 minutes to complete in a thorough and
workmanlike manner and that the relays have a failure rate of 10-6
failures per hour. Using this data and the above operation, the optimum
test interval is:

i= = 1 x 10
*

-610
|\ = 40 days

For additional margin a_ test interval of once per month will be used
-

initially.

(7) UCRL-50451, Improving Availability and Readiness of Field Equipment
Through periodic Inspection, Benjamin Epstein, Albert Shiff, July 16,
1968, page 10, Equation (24), Lawrence Radiation Laboratory.

| The sensors and electronic apparatus have not been included here as these'

are analog devices with. readouts in the control room and the sensors and
electronic apparatus can be checked by comparison with other like
instruments. The checks which are made on a daily basis are adequate to.
assure operability of the sensors and electronic apparatus, and the test
interval given above provides for optimum testing of the relay circuits.

O
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4.2 BASES (cont'd)

The above calculated test interval optimizes each individual channel,
,

I considering it to be independent of all others. As an example, assume i
that there are two channels with an individual technician assigned to
each. Each technician tests his channel at the optimum frequency, but
the two technicians are not allowed to communicate so that one can advise
the other that his channel is under test. Under these conditions, it is
possible for both channels to be under test simultaneously. Now, assume
that the technicians are required to ccamunicate and that two channels I

are never tested at the same time.

Forbidding simultaneous testing improves the availability of tne system
over that which would be achieved by testing each channel independently.
These one-out-of-n trip systems will be tested one at a time in order to

take advantage of this inherent improvement in availability.I

I
| Optimizing each channel independently may not truly optimize the system
l

considering the overall rules of system operation. However, true system,

optimization is a complex problem. The optimums are broad, not sharp,
and optimizing the individual channels is generally adequate for the
system.

The formula given above minimizes the unavailability of a single channel
which must be bypassed during testing. The minimization of the
unavailability is illustrated by Curve No. 1 of Figure 4.2-1 which
assumes that a channel has a failure rate of 0.1 x 10-6/ hour and
0.5 hours is required to test it. The unavailability is a minimum at a
test interval 1, of 3.16 x 103 hours.

f If two similar channels are used in a 1-out-of-2 configuration, the test
interval for minimum unavailability changes as a function of the rulest

for testing. The simplest case is to test each one independent of the
other. In this case, there is assumed to be a finite probability that'

both may be bypassed at one time. This case is shown by Curve No. 2.
Note that the unavailability is lower as expected for a redundant system

) and the minimum occurs at the same test interval. Thus, if the two
l channels are tested independently, the equation above yields the test

interval for minimum unavailability.

A more usual case is that the testing is not done independently. If both
channels are bypassed and tested at the same time, the result is shown in
curve No. 3. Note that the minimum occurs at about 40,000 hours, much
longer than for cases 1 and 2. Also, the minimum is not nearly as low as
case 2 which indicates that this method of testing does not take full
advantage of the redundant channel. Bypassing both channels for
simultaneous testing should be avoided.

|

|

9
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4.2 BASES (Cont'd)

The most likely case would be to stipulate that one channel be bypassed,
tested, and restored, and then immediately following, the second channel4

be bypassed, tested, and restored. This is shown by Curve No. 4. Note
that there is no true minimum. The curve does have a definite knee ani
very little reduction in system unavailability is achieved by testing at
a shorter interval than computed by the equation for a single channel.

The best test procedure of all those examined is to perfectly stagger the
tests. That is, if the test interval is four months, test one or the
other channel every two months. This is shown in Curve Fo. 5. The

<

difference between Cases 4 and 5 is negligible. There may be other
arguments, however, that more strongly support the perfectly staggered >

.

tests, including reductions in human error.
,

The conclusions to be drawn are these:

1. A 1-out-of-n system may be treated the same as a single channel in
; terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at any one
time.

| The radiation monitors in the refueling area ventilation duct which
-l initiate building isolation and standby gas treatment operation are
! arranged in two 1-out-of-2 logic systems. The bases given for the rod'

blocks apply here also and were used to arrive at the functional testing'

frequency. The off gas post treatment monitors are connected in a
2-out-of-2 logic arrangement. Based on experience with instruments ofO similar design, a testing interval of once every three months has been
found adequate.

The automatic pressure relief instrumentation can be considered to be a
1-out-of-2 logic system and the discussion above applies also,

'

s

O~
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION
kJ SURVEILLANCE REQUIREMENTS

3.3 REACTIVITY CONTROL 4.3 REACTIVITY CONTROL

Applicability Applicability

Applies.to the operational Applies to the surveillance
status of the control rod system. requirements of the control

rod system.

Obiective Obiective

To assure the ability of the To verify the ability of the
'

control rod system to control control rod system to control
reactivity. reactivity.

,

Specification Specification

A. Reactivity Limitations A. Reactivity Limitations

1. Reactivity Marcin - Core 1. Reactivity Margin -
Loading Core Loading

A sufficient number of con- Sufficient control
trol rods shall be OPERABLE rods shall be withdrawn
so that the core could be following a refuelingq made suberitical in the outage when core
most reactive condition alterations were
during the operating cycle performed to
with the strongest control demonstrate with a
rod fully withdrawn and all margin of 0.38% a k/k
other OPERABLE control rods the core can be made

,

fully inserted. suberitical at any time
in the subsequent fuel
cycle with the
analytically determined
strongest OPERABLE
control rod fully i

withdrawn and all other !
OPERABLE rods fully {inserted.

.
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivity Marcin - INOPERABLE 4.3.A.2 Reactivity Marcin - IN-

Control Rod-5 OPERABLE Control Rods

a. Control rod drives which can- a. Each partially or
not be moved with control fully withdrawn
rod drive pressure shall be OPERABLE control
considered INOPERABLE., If rod shall be
a partially or fully with- exercised one notch
drawn control rod drive can- at least once each
not be moved with drive or week when operating
scram pressure the reactor above 30% power. In
shall be brought to the Cold the event power
Shutdown condition within 24 operation is
hours and shall not be continuing with

,

started unless (1) investi- three or more
gation has demonstrated that INOPERABLE control
the cause of the failure is rods, this test
not a failed control iod shall be performed
drive mechanism collet at least once each
housing and (2) adequate day, when operating
shutdown margin has been above 30% power.
demonstrated as required
by Specification 4.3.A.2.c.

O
.

O
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3.3/4.3 REACTIVITY CONTROL
'

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivity Margin - INOPERABLE 4.3.A.2 Reactivity margin - IN-
control Rods (Cont'd) OPERABLE Control Rods

(Cont'd)
l

b.. The control rod direc- b. A second licensed operator
tional control valves shall verify the conformance l
for INOPERABLE control to Specification 3.3.A.2.d
rods shall be disarmed before a rod may be bypassed
electrically, in the Rod Sequence Control

System.

c. Contrcl rods with scram c. When it is initially ,

times greater than those determined that a control
permitted by Specification rod is incapable of normal

,

3.3.C.3 are INOPERABLE, insertion a test shall be
but if they can be conducted to demonstrate
inserted with control that the cause of the
rod drive pressure they malfunction is not a failure
need not be disarmed in the control rod drive
electrically. mechanism. If this can be

demonstrated an attempt to
fully insert the control rod.
shall be made. If the
control rod cannot be

O- inserted and an
| investigation has

demonstrated that the cause
of failure is not a failed
control rod drive mechanism

*

collet housing, a shutdown
margin test shall be made to
demonstrate under this
condition that the core can
be made suberitical for any
reactivity condition during
the remainder of the
operating cycle with the
analytically determined
highest worth control rod,

capable of withdrawal fully
withdrawn, and all other
control rods capable of
insertion fully inserted.

.

O
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FCR OPERATION SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivity Marcin - INOPERABLE 4.3.A.2 Reactivity Marcin - IN-
Control Rods (Cont'd) OPERABLE Control Rods

(Cont'd)

d. Control rods with a d. The control rod accumulatorsfailed " Pull-in" or shall be determined OPERABLE
" Full-out" position at least once per 7 days by
switch may be bypassed verifying that the pressure
in the Rod Sequence and level detectors are not
Control System and consi- in the alarmed condition,
dered OPERABLE if the
actual rod position is
known. These rods must
be moved in sequence to ,

their correct positions

(full in on insertion
or full out on withdrawal).

e. Control rods with IMOPERABLE
accumulators or those whose
position cannot be
positively determined shall

be considered INOPERABLE.

f. INOPERABLE control rods
shall be positioned
such that Specification
3.3.A.1 is met. In
addition, during reactor
power operation, no more '

than one control rod in
any 5x5 array may be
INOPERABLE (at least 4
OPERABLE control rods
must separate any 2
INOPERABLE ones). If
this specification cannot

be met the reactor shall j

not be started, or if at i

|power, the reactor shall
be brought to a shutdown f'

condition within 24 hours.

1

O
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3.3/4.3 REACTIVITY CONTROL<

L m m me u axaveva s e 6 -. G ?"?"'" ' ' "" em y ' r -- -- _m

3.3.B. control Rods 4.3.B. Control Rods
!
i 1. Each control rod shall be 1. The coupling integrity

coupled to its drive or shall be verified for
i completely inserted and the each withdrawn control
'

control rod directional rod as follows:
control valves disarmed

| electrically. This a. Verify that the
requirement does not apply control rcy is

,

in the REFUEL condition followingcche drive

,
when the reactor is vented. by observing a
Two control rod drives may response in the
be removed as long as nuclear instru- -

Specification 3.3.A.1 mentation each time*

is met. a rod is moved when;

; the reactor is

! operating above the

| preset power level
j of the RSCS.

b. When the rod is
i fully withdrawn the

, first time after
! each refueling

i outage or after
maintenance,;

i observe that the ,

i drive does iot go to j
the overtr:.vn1 i

*
,

j position.
|

2. The control rod drive 2. The control rod drive
housing support system shall housing support system
be in place during reactor shall be inspected,

4 power operation or when the after reassembly and
; reactor coolant system is the results of the

pressurized above atmospheric inspection recorded.
; pressure with fuel in the

reactor vessel, unless all
control rods are fully
inserted and Specification,

j 3.3.A.1 is met.

I I

:
!

*

,

1

I

| |
I
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

3.a Whenever the reactor is in 3.a Prior to the start
the STARTUP or RUN modes of control rod
below 20% rated power the withdrawal at
Rod Sequence Control Systent STARTUP, the
(RSCS) shall be OPERABLE capability of the
except the RSCS constraints Rod Sequence Control
may be suspended by means System (RSCS) to
of the individual rod properly fulfill its
bypass switches for functions shall be
1 - special criticality verified by the'

tests, or following checks:
,

2 - control rod scram Sequence portion -
timing per 4.3.C.I. Select a sequence and

attempt to withdraw a
When RSCS is bypassed on rod in the remaining
individual rods for these sequences. Move one
exceptions RWM must be rod in a sequence and
OPERABLE per 3.3.B.3.c and select the remaining
a second licensed operator sequences and attempt
may not be used in lieu of to move a rod in each.
RWM. Repeat for all sequences.

Group notch portion -
For each of the six
comparator circuits go
through test initiate:

,

comparator inhibit;
verify: reset. On
seventh attempt test is

allowed to continue
until completion is
indicated by
illumination of test
complete light.

|
|

|

O
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3.3/4.3 RERCTIVITY CONTROL

LIMITING CONDITIONE FOR OPERATION SURVEILLANCE REQUIREMNTS

3.3.B. Control Rods 4.3.B. Control Rods

3.b. During the shutdown 3.b. Prior to attaining 20%
procedure no rod movement rated power during rod
is permitted between the insertion at shutdown,
testing performed above the tests in 4.3.3.3.a
20% power and the rein- shall be performed to,

statement of the RSCS verify RSCS
restraints at or above capability.

; 20% power. Alignment of
i

rod groups shall be
accomplished prior to-

'

performing the tests.
.

c. Whenever the reactor is in c. The capability of the
the STARTUP or RUN modes Rod Worth Minimizer

: below 20% rated power, the (RWM) shall be
i Rod Worth Minimizer shall verified by the

be OPERABLE. A second following checks:
licensed operator may verify
that the operator at the 1. The co;tectness of,

reactor console is following the control rod
the control rod program in withdrawal |

,

i lieu of RWM except as sequence input to
|specified in 3.3.B.3.a. the RWM computer shall4

be verified before
reactor STARTUP or

|

shutdown.

*2. The RWM computer online
,

diagnostic test shall l

be successfully'

performed.
.

3. Prior to STARTUP,
proper annunciation of

the selection error of
at least one

; out-of-sequence control,

; rod shall be verified.
; 4. Prior to STARTUP, the

rod block function of
the RWM shall be |

verified by moving an I

out-of-sequence control
rod.

!

BFN * 3.3/4.3-7
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

4.3.B.3.c. (cont'd)

5. Prior to obtaining
20 percent rated
power during rod
insertion at
shutdown, verify the
latching of the
proper rod group and
proper annunciation

after insert errors. .
3.d. If Specifications 3.3.B.3.a d. When the RWM is not

through .c cannot be met the OPERABLE a second' '
reactor shall not be started, licensed operator
or if the reactor is in the will verify that the
RUN or STARTUP modes at less correct rod program
than 20% rated power, it is followed except
shall be brought to a as specified in
shutdown condition 3.3.B.3.a.

,

immediately.

4. Control rods shall not be 4. Prior to control rod
withdrawn for STARTUP or withdrawal for STARTUP
refueling unless at least or during refueling,
two source range channels verify that at least two
have an observed count rate source range channels

,

equal to or greater than have an observed count
three counts per second. rate of at least three

counts per second.

5. During operation with 5. When a limiting
limiting control rod control rod pattern
patterns, as determined by exists, an instrument
the designated qualified functional test of the
personnel, either: RBM shall be performed

prior to withdrawal of
a. Both RBM channels shall the designated rod (s)

be OPERABLE: and at least once per
24 hours thereafter.

or

b. Control rod withdrawal
shall be blocked. I

O
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.C. Scram Insertion Times 4.3.c. Scram Insertion Times

1. The average scram 1. After each refueling
insertion time, based on outage, all OPERABLE rods
the deenergization of the shall be scram-time
scram pilot valve sole- tested from the fully
noids as time zero, of withdrawn position with
all OPERABLE control rods the nuclear system
in the reactor power pressure above 800 psig.
operation condition shall This testing shall be
be no greater than: completed prior to

exceeding 40% power.
Below 20% power, only rods ,
in those sequences (A12
and A34 Of 812 and% Inserted Prom Avo. Scram Inser- B34) which were fully

Fully Withdrawn tion Times (sec) withdrawn in the region
from 100% rod density to !5 0.375 50% rod density shall be

20 0.90 scram-time tested. The
,

j50 2.0 sequence restraints
90 3.500 imposed upon the control

rods in the 100-50 percent
rod density groups to the
preset power level may be

: ( removed by use of the
individual bypass switches
associated with those
control rods which ar'a

<
'

fully or partially
withdrawn and are not
within the 100-50 percent
rod density groups. In
order to bypass a rod, the
actual rod axial position |

must be known; and the rod
must be in the correct
in-sequence position.

.

.

6
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.C. Scram Insertion Times 4.3.C. Scram Insertion Times
2. The average of the scram inser- 2. At 16-week intervals, 10%

tion times for the three fastest of the OPERABLE control
OPERABLE control rods of all rod drives shall be .. ram-
groups of four control rods in timed above 800 psig.
a two-by-two array shall be no Whenever such scram time
greater than:

measurements are made, an
evaluation shall be made% Inserted From Avg. Scram Inser- to provide reasonable

Fully Withdrawn tion Times (sec) assurance that proper
control rod drive

5 0.398 performance is being
|20 0.954 maintained.

,

50 2.120
90 3.800

n. The maximum scram insertion
time for 90% insertion of any
OPERABLE control rod shall not
exceed 7.00 seconds.

D. Reactivity Anomalies D. Reactivity Anomalies

The reactivity equivalent of During the STARTUP test
the difference between the program and STARTUP following
actual critical rod refueling outages, the
configuration and the expected critical rod configurationsconfiguration during power will be compared to theoperation shall not exceed 1% ak. expected configurations at

,

If this limit is exceeded, the selected operating conditions.
reactor will be shut down These cor.parisons will be
until the cause has been used as base data for
determined and corrective .

actions have been taken as reactivity monitoring during
subsequent power operation

(appropriate. throughout the fuel cycle.
At specific power operating
conditions, the critical rod
configuration will be

compared to the configuration
expected based upon
appropriately corrected past
data. This comparison will

| be made at least every full
power month.

O
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| 3.3/4.3 REACTIVITY CONTROL -

:

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREIENTS

3.3.E. If Specifications 3.3.C and .D 4.3.E. Surveillance requirements are
above cannot be met, an orderly as specified in 4.3.C and .D
shutdown shall be initiated and above.
the reactor shall be in the
shutdown condition withini

24 hours.

F. Scram Discharge Volume (SDV)- F. Scram Discharge Volume (SDV)

! 1. The scram discharge volume 1.a. The scram discharge
j drain and vent valves shall volume drain and vent

'
be OPERABLE any time that valves shall be verified
the reactor protection open prior to each
system is required to be STARTUP and monthly

,

,

OPERABLE except as thereafter. The valves
specified in 3.3.F.2. may be closed

intermittently for
testing not to exceed

. I hour in any 24-hour
i

J
perioc during operation.3

4

1.b. The scram discharge
i
i volume drain and vent

valves shall be

O demonstrated OPERABLE
1 monthly.

j 2. In the event any SDV drain 2. When it is determinedj or vent valve becomes that any SDV drain or
., INOPERABLE, reactor ,

vent valve is INOPERABLE,
. operation may continue the redundant drain or! provided the redundant vent valve shall be
! drain or vent valve is demonstrated OPERABLE

OPERABLE. immediately and weekly
thereafter.,

.; 3. If redundant drain or vent 3. No additicnal
valves become INOPERABLE, surveillance required.

,

the reactor shall be in hot,

standby within 24 hours.i

.I -

j

;

I

!

i

!
i

'

a
.t

'
BFN 3.3/4.3-11

'

Unit 2 .

*

1

__-- ___ _ ______ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ - __- _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ - _ -



1

3.3/4.3 BASES

A. Reactivity Limitation

1. The requirements for the control rod drive system have been
identified by evaluating the need for reactivity control via
control rod movement over the full spectrum of plant conditions
and events. As discussed in subsection 3.4 of the Final Safety
Analysis Report, the control rod system design is intended to
provide sufficient control of core reactivity that the core could
be made subcritical with the strongest rod fully withdrawn. This
reactivity characteristic has been a basic assumption in the
analysis of plant performance, compliance with this requirement
can be demonstrated conveniently only at the time of initial fuel
loading or refuelin9 Therefore, the demonstration must be such
that it will apply to the entire subsequent fuel cycle. The
demonstration shall be performed with the reactor core in the
cold, xenon-free condition and will show that the reactor is
subcritical by at least R + 0.38 percent 8'c with the
analytically determined strongest control rod fully withdrawn.

The value of "R", in units of percent Ak, is the amount by
which the core reactivity, in the most re. active condition at any
time in the subsequent operating cycle, is calculated to be
greater than at the time of the demonstration.' "R", therefore,
is the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated
beginning-of-life core reactivity. The value of "R" must be
positive or zero and must be determined for each fuel cycle.

The demonstration is performed with a control rod which is
calculated to be the strongest rod. In determining this
" analytically strongest" rod, it is assumed that every fuel
assembly of the same type has identical material properties. In
the actual core, however, the control cell material properties
vary within allowed manufacturing tolerances, and the strongest
rod is determined by a combination of the control cell geometry
and local k.. Therefore, an additional margin is included in
the shutdown margin test to account for the fact that the rod
used for the demonstration (the " analytically strongest") is not
necessarily the strongest rod in the core. Studies have been
made which compare experimental criticals with calculated
criticals. These studies have shown that actual criticals can be
predicted within a given tolerance band. For gadolinia cores the
additional margin required due to control cell material
manufacturing tolerances and calculational uncertainties has
experimentally been determined to be 0.38 percent ak. When
this additional margin is demonstrated, it assures that the
reactivity control requirement is met.

O
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3.3/4.3 m (cont'd)
.

2. Reactivity Marcin - INOPERABLE Control R W - Specification
3.3.A.2 requires that a rod be taken out of service if it cannot,

;- be moved with drive pressure. If the rod is fully inserted and"

disarmed electrically *, it is in a safe position of maximum
! contribution to shutdown reactivity. If it is disarmed

electrically in a nonfully inserted position, that position shall
i be consistent with the shutdown reactivity limitations stated:in
| Specification 3.3.A.1. This assures that.the core can be shut
1 down at all times with the remaining control rods assuming the
| strongest OPRRABLE control rod does not insert. Also if damage
d within the control rod drive mechanism and in particular, cracks

in drive internal housings, cannot, be ruled out, then a generic2

; problem affecting a number of drives cannot be ruled out.
| Circumferential cracks resulting from stress-assisted

intergranular corrosion have occurred in the collet housing of,

drives at several BWRs. This type of cracking-could occur in a
i number of drives and if the cracks propagated until severance of
i the collet housing occurred, scram could be prevented in the
i affected rods. Limiting the period of operation with a
i potentially severed rod after detecting one stuck rod will assure
! that the reactor will not be operated with a large number of rods
| with failed collet housings. The Rod Sequence Control System is

not automatically bypassed until reactor power is above 20
percent power. Therefore, control rod movement is restricted and
the single notch exercise surveillance test is only performed;

; above this power level. The Rod Sequence Control System prevents
! movement of out-of-sequence rods unless power is above 20 percent.
'

B. Control Rods
I
. 1. Control rod dropout accidents as discussed in the FSAR can lead
| to significant core. damage. If coupling integrity is maintained,
! the possibility of a rod dropout accident is eliminated. The
i_ overtravel position feature provides a positive check as only

uncoupled drives may reach this position. Neutron
,

j instrumentation response to rod movement provides a verification
that the rod is following its drive. Absence of such response to

j drive movement could indicate an uncoupled condition. Rod
| Position indication is required for proper function of the Rod
j Sequence control System and the rod worth minimizer.
|
!
i

* To disarm the drive electrically, four amphenol type plus connectors are,

, removed from the drive insert and withdrawal solenoids rendering the rod
j incapable of withdrawal. This procedure is equivalent to valving out the
! drive and is preferred because, in this condition, drive water cools and
| minimizes crud accumulation in the drive. Electrical disarming does not-
) eliminate position indication.
,

I
'

t

!
:
i

i
BPN 3.3/4.3-13'
Unit 2

:

'
- , , . _ ..- . - - , . _ - . , , , _ _ . - - , , , ~ . . . - - . _ - . - . _ , - . - - , _ . _ . . . _ . -



3.3/4.3 BASES (Cont'd) ,

2. The control rod housing support restricts the outward movement of
a control rod to less than 3 inches in the extremely remote event
of a housing failure. The amount of reactivity which could be
added by this small amount of rod withdrawal, which is less than
a normal single withdrawal increment, will not
contribute to any damage to the primary coolant system. The
design basis is given in subsection 3.5.2 of the PEAR and the
safety evaluation is given in subsection 3.5.4. This support is
not required if the reactor coolant system is at atmospheric
pressure since there would then be no driving force to rapidly
eject a drive housing. Additionally, the support is not required
if all control rods are fully inserted and if an adequate
shutdown margin with one control rod withdrawn has been
demonstrated, since the reactor would remain subcritical even in

the event of complete ejection of the strongest control rod.

3. The Rod Worth Minimizer (RWM) and the Rod Sequence Control System
(RSCS) restrict withdrawals and insertions of control rods to
prespecified sequences. All patterns associated with these

sequences have the characteristic that, assuming the worst single
deviation from the sequence, the drop of any control rod from the
fully inserted position to the position of the control rod drive
would not cause the reactor to sustain a power excursion
resulting in any pellet average enthalpy in excess of 280
calories per gram. An enthalpy of 280 calories per gram is well
below the level at which rapid fuel dispersal could occur (i.e.,
425 calories per gram). Primary system damage in this accident
is not possible unless a significant amount of fuel is rapidly
dispersed. Reference Sections 3.6.6, 7.7.A, 7.16.5.3, and 14.6.2
of the FSAR, and NEDO-10527 and supplements thereto.

In performing the function described above, the RWM and RSCS are
not required to impose any restrictions at core power levels in
excess of 20 percent of rated. Material in the cited reference

shows that it is impossible to reach 280 calcries per gram in the
event of a control rod drop occurring at power greater than
20 percent, regardless of the rod pattern. This is true for all
normal and abnormal patternt including those which maximize
individual control rod worth.

O
BFN 3.3/4.3-14
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3.3/4.3 333 3 (Cont'd)
i

i
At power levels below 20 percent of rated. abnormal control rod
patterns could produce rod worths high enough to be of concern'

relative to the 280 calorie per gram rod drop limit. In this
j range the Rtst and the RSCS constrain the control rod sequences'

and patterns to those which involve only acceptable rod worths.
,

!

The Rod Worth Minimiser and the Rod Sequence Control System
1 provide automatic supervision to assure that out of sequence
i

!
centrol rods will not be withdrawn or inserted; i.e., it limits
operator deviations from planned withdrawal sequences. Ref.

; Section *l.16.5.3 of the PSAR. They serve as a backup to
procedure control of control rod sequences, which limit the,

{ maximum reactivity worth of control rods. Except during
; specified exceptions, In the event that the Rod Worth Minimizer
j is out of service, when required, a second licensed operator
; can manually fulfill the control rod pattern conformance;

functions of this system. In this case, the RsCS is backed up
by independent procedural controls to assure conformance.

,

i
! The functions of the Rtst and RSCS make it unnecessary to

specify a license .timit on rod worth to preclude unacceptable
consequences in the event of a control rod drop. At low

i powers, below 20 percent, these devices force adherence to
j acceptable rod patterns. Above 20 percent of rated power, no

constraint on rod pattern is required to assure that rod drop
,

{ accident consequences are acceptable. Control rod pattern!

I constraints above 20 percent of rated power are imposed by
! power distribution requirements, as defined in. Sections 3.5.I.
j 3.5.J. 4.5.I, and 4.5.J of these technical specifications.

Power level for automatic bypass of the RSCS function is sensed
j by first stage turbine pressure.
i

i
Because it is allowable to bypass certain rods in the RSCS '

i during scram time testing below 20 percent of rated power in
j the STARTUP or RUN modes, a second licensed operator is not an

acceptable substitute for the RWM during this testing.
; 4. The Source Range Monitor (SRM) system performs no automatic
i

!
safety system function; i.e., it has no scram function. 'It '

does provide the operator with a visual indication of neutroni
level. The consequences of reactivity accidents are functions

! of the initial neutron flux. The requirement of at least
1 i

{
3 counts per second assures that any transient, should it
occur, begins at or above the initial value of 10-8 of rated
power used in the analyses of transients from cold conditions.3

| One OPERABLE SRM channel would be adequate to monitor the-

; approach to criticality using homogeneous patterns of scattered
!

control rod withdrawal. A minimum of two OPERABLR SRMs areprovided as an added conservatism.
!
!

!
i

h

i O
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3.3/4.3 BASES (Cont'd)

5. The Rod Block Monitor (RBM) is designed to automatically
prevent fuel damage in the event of erroneous rod withdrawal

from locations of high power density during high power level
operation. Two RBM channels are provided, and one of these may
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions with one channel out of

,

service conservatively assure that fuel damage will not occur
due to rod withdrawal errors when this condition exists.

A limiting control rod pattern is a pattern which results in
the core being on a thermal hydraulic limit, (i.e., MCPR given
by Specification 3.5.k or LHGR of 13.4 kW/ft. During use of
such patterns, it is judged that testing of the RBM system
prior to withdrawal of such rods to assure its operability
will assure that improper withdrawal does not occur. It is
normally the responsibility of the nuclear engineer to identify
these limiting patterns and the designated rods either when the
patterns are initially established or as they develop due to
the occurrence of INOPERABLE control rods in other than
limiting patterns, other personnel qualified to perform these
functions may be designated by the plant superintendent to
perform these functions.

C. Scram Insertion Times

The control rod system is designated to bring the reactor subcritical at
the rate fast enough to prevent fuel damage; i.e., to prevent the MCPR
from becoming less than 1.07. The limiting power transient is given in
Reference 1. Analysis of this transient shows that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant STARTUP and was determined to be caused by
particulate material (probably construction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the' filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB144B) has been demonstrated by a series of engineering tests
under simulated reactor operating conditions. The successful performance
of the new drive under actual operating conditions has also been
demonstrated by consistently good in-service test results for plants
using the new drive and may be inferred from plants using the older model

O
BFN 3.3/4.3-16
Unit 2



~. . . -- .- . -. - - - - - - _ -

i

3.3/4.3 3Rgg (Cont'd)

drive with a modified (larger screen size) internal filter which is less
prone to plugging. Data has been documented by surveillance reports in
various operating plants. These include oyster Creek, Monticello,

j Dresden 2 and Dresden 3. Approximately 5000 drive tests have been
recorded to date.'

j Foilowing identification of the " plugged filter" problem, very frequent
; scram tests were necessary to ensure proper performance. However, the
; more frequent scram tests are now considered totally unnecessary and

unwise for the following reasons:

1. Erratic scram performance has been identified as due to an
obstructed drive filter in type "A" drives. The drives in BFNP are

j of the new "B" type design whose scram performance is unaffected by
; filter condition.
!

; 2. The dirt load is primarily released during STARTUP of the reactor
,

when the reactor and its systems are first subjected to flows and
| pressure and thermal stresses. Special attention and measures are
i now being taken to assure cleaner systems. Reactors with drives
j identical or similar (shorter stroke, smaller piston areas) have
; operated through many refueling cycles with no sudden or erratic

changer,in scram performance. This preoperational and STARTUP
testing is sufficient to detect anomalous drive performance.

3. The 72-hour outage limit which initiated the start of the frequent
scram testing is arbitrary, having no logical basis other than

i
quantifying a " major outage" which might reasonably be caused by an,

event so severe as to possibly affect drive performance. This
i requirement is unwise because it provides an incentive for shortcut
; actions to hasten returning "on line" to avoid the additional
! testing due a 72-hour outage.
i

1

t

1

i
|

| 1
'

! #

i

!
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3.3/4.3 BASES (Cont'd)

The surveillance requirement for scram testing of all the control rods
after each refueling outage and 10 percent of the control rods at 16-week hintervals is adequate for determining the operability of the control rod
system yet is not so frequent as to cause excessive wear on the control
rod system components.

The numerical values assigned to the predicted scram performance are
based on the analysis of data from other BWRs with control rod drives the
same as those on Browns Ferry Nuclear Plant.

The occurrence of scram times within the limits, but significantly longer
than the average, should be viewed as an indication of systematic problem
with control rod drives especially if the number of drives exhibiting
such scram times exceeds eight, the allowable number of INOPERABLE rods.

In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds are allowed between a neutron
sensor reaching the scram point and the start of control rod motion.

This is adequate and conservative when compared to the typical time delay
of about 210 milliseconds estimated from scram test results.
Approximately the first 90 milliseconds of each of these time intervals
result from sensor and circuit delays after which the pilot scram
solenoid deenergizes to 120 milliseconds later, the control rod motion is
estimated to actually begin. Ilowever, 200 milliseconds, rather than 120
milliseconds, are conservatively assumed for this time interval in the
transient analyses and are also included in the allowable scram insertion
times of Specification 3.3.c.

In order to perform scram testing as required by Specification 4.3.C.1
the relaxation of certain restraints in the rod sequence control system
is required. Individual rod bypass switches may be used as described in
Specification 4.3.C.1.

The position of any rod bypassed must be known to be in accordance with
rod withdrawal sequence. Bypassing of rods in the manner described in
Specification 4.3.C.1 will allow the subsequent withdrawal of any rod
scramred in the 100 percent to 50 percent rod density groups; however, it
will maintain group notch control over all rods in the 50 percent density
to preset power level range. In addition, RSCS will prevent movement of
rods in the 50 percent density to preset power level range until the
scrammed rod has been withdrawn.

1

O
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3.3/4.3 383EE

D. Reactivity Anomalies

During each fuel cycle excess operative reactivity varies as fuel
!

depletes and as any burnable poison in supplementary control is
i burned. The magnitude of this excess reactivity may be inferred from
i the critical rod configuration. As fuel burnup progresses, anomalous
i behavior in the excess reactivity may be detected by comparison of'

the critical rod pattern at selected base states to the predicted rod
inventory at that state. Power operating base conditions provide the '

most sensitive and directly interpretable data relative to core
reactivity. Furthermore, using power operating base conditions,

, permits frequent reactivity comparisons.
!

;

Requiring a reactivity comparison at the specified frequency assures
that a comparison will be made before the core reactivity change;

| exceeds 1 percent AK. Deviations in core reactivity greater than
1 percent AK are not expected and require thorough evaluation. One
percent reactivity into the core would not lead to transients:

!, exceeding design conditions of the reactor system.
!

1
E. No BASES provided for this specification

|
F. Scram Discharge Volume

|

The nominal stroke time for the scram discharge volume vent and drain'
t

valves is g,30 seconds following a scram. The purpose of these
valves is to limit the quantity of reactor water discharged after a
scram and no direct safety function is performed. The surveillance1

'

|

for the valves assures that system drainage is not impeded by a valve
which fails to open and that the valves are OPERABLE and capable of
closing upon a scram.

|
) References
j

i 1. Generic Reload Fuel Application,
Licensing Topical Report, NEDE-24011-P-A and Addenda.
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],.4/4.4 ST*" *Y LIQUID CONTROL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILIANCE REQUIREMENTSy
3.4 STAISSY LIQUID CONTROL SYSTM 4.4 STANbBY LIOUID CONTROL SYSTEM

Ado 11cability Applicability

Applies to the operating status Applies to the surveillance
'

of the Standby Liquid control requirements of the standby,

system. Liquid control System.
9

Obiective obiective

To assure the availability of a To verify the operability of the
system with the capability to Standby Liquid control System.,

shut down the reactor and maintain
the shutdown condition without ,

the we of control rods.

Specification Specification

A. Normal System Availability A. Normal System Availability

1. The Standby Liquid Control The operability of the Standby
System shall be OPERABLE Liquid Control System shall be
at all times when there verified by the performance
is fuel in the reactor of the following tests:

O vessel and the reactor is
'

not in a shutdown condition 1. At least once per month
with all OPERABLE control each pump loop shall be

| rods fully inserted except functionally tested,
as specified in 3.4.B.1.

2. At least once during each
operating cycle,

a. Check that the setting
of the system relief
valves is 1,425 1,~75

| psig.
1

j b. Manually initiate the
;

system, except.

explosive valves. PumpJ
-

boron solution through
the recirculation path
and back to the
Standby Liquid control
Solution Tank.
Minimum pump flow
rate of 39 gpa
against a system head
of 1,215 psig shall be

BPW ' 3.4/4.4-1Unit 2 .
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3.4/4.4 STANDBY LIOUID CONTROL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEIL E RBQUIREMENTS

4.4.A Normal System ADD 11cabt11tv

4.4.A.2.b. (Cont'd)'

verified. After
pumping boron solution,
the system shall be
flushed with
dominera112ed water.

.

c. Manually initiate one.

of the Standby Liquid
control System loops
and pump domineralized
water into the reactor
vessel.

This test checks
explosion of the charge
associated with the
tested loop, proper
operation of the valves,
and pump operability.

*Replacement charges shall
be selected such that the
age of charge in service
shall not exceed five
years from the
manufacturer's assembly
date.

d. Both systems, including
both explosive valves,
shall be tested in the
courno of two operating
cycles.

D. Queration with INOPERAnLE B. Gurveillance with INOPERABLE
gsaponents QOmponents

1. From and after the date 1. When a component in found
that a redundant component to be INOPERABLE, its
is made or found to be redundant component shall
INOPERAHLR. Specification be demonstrated te be
3.4.A.1 shall be considered OPERADLR immediately and
fulfilled and continued daily thereafter until the
operation permitted INOPHRABLH component is
provided that the repaired.
component is returned to
an OPERADLX condition
within seven days.

O
brN 3.4/4.4-2
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3.4/4.4 staamar LIou!D cartsoL sg

LIMITING cote!Trous Pos OPERATION SURVEILUWCK REQUIRWEntrS

3.4.C. Sodium Pentaborate Solution 4.4.C. Sodium Pentaborate solutten

At all times when the standby The following tests shall be
Liquid control system is performed to verify the
required to be orsRABLE the availability of the Liquid
following conditions shall control solutions
be met

,

1. The not volume - 1. Volumes check at least
concentration of the Liquid once per day.
Contron solution in the
liquid contron tank 2. Temporature: Check at

'

shall be maintained as least once per day.
,

required in Figure 3.4-1.

2. The temperature of the 3. Concentrations check at
liquid control solution least once per month.
shall be maintained above Also check concentration
the curve shown in Figure any time water or boron
3.4-2. This includes the is added to the solution
piping between the atandby or solutton temperature
liquid control tank and is below the temperature
the suction inlet to the required in Figure 3.4-2.
pumps.

D. If specification 3.4.A through
3.4.C cannot be met, the

reactor shall be placed in a
shutdoun condition with all

,

openable control rods fully
inserted within 24 hours. I

4

.

,
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3.4 BASEBt STA ERY LIQUID CONTem_ SYSTEM

A. If no more than one OPERABLE control rod is withdrawn, the basic shutdown

O reactivity requirement for the core is satisfied and the Standby Liquid
control System is'not required. Thus, the basic reactivity requirement
for the core is the primary determinant of when the 11guld control systemis required. '

The purpose of the liquid control system is to provide the capability of
bringing the reactor from full power to a cold. xenon-free shutdown
condition assuming that none of the withdrawn control rods can be
inserted. To meet this objective, the 1iquid control system is designed
to inject a quantity of boron that produces a concentration greater than
600 ppe of boron in the reactor core in less than 125 minutes. The 600
ppe concentration in the reactor core is required to bring the reactor
from full power to a subcritical condition, considering the hot to cold
reactivity difference, xenon poisoning, etc. The time requirement for
inserting the boron solution was selected to override the rate of
reactivity insertion caused by cooldown of the reactor following the xenonpoison peak.

The minimum limitation on the relief valve setting is intended to prevent
the loss of liquid control solution via the lifting of a relief valve at
too low a pressure. The upper limit on the relief valve settings providessystem protection from overpressure.

B. Only one of the two standby liquid control pumping loops is needed for
operating the system.

One INCPERABLE pumping circuit does not immediately
threaten shutdown capability, and reactor operation can continue while thecircuit is being repaired.O perform its intended function and that the long-term everage availability

Assurance that the remaining system will

of the system is not reduced is obtained from a one-out-of-two system by
an allowable equipment out-of-service time of one-third of the normalsurveillance frequency. This method determines an equipment
out-of-service time of 10 days. Additional conservatism'is introduced by
reducing the allowable out-of-service time to seven days, and by' increased
testing of the OPERABLE redundant component.

C.
Level indication and alarm indicate whether the solution volume has
changed, which might indicate a possible solution concentration change.

;

The test interval has been established in consideration of these factors.
Temperature and liquid level alarms for the system are annunciated in the Icontrol room.

The solution is kept at least 10'F above the saturation temperature to
guard against boron precipitation. The margin is included in Figure 3.4-2.

O
BFW
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3.4 BASES (cont'd)

The volume concentration requirement of the solution is such that should
evaporation occur from any point within the curve, a low level alarm will
annunciate before the temperature-concentration requirements are
exceeded. The quantity of stored boron includes an additional margin (25
percent) beyond the amount needed to shut down the reactor to allow for
possible imperfect mixing of the chemical solution in the reactor water.

A minimum quantity of 4,160 gallons of solution having a 13.4 percent
sodium pentaborate concentration or the equivalent is required to meet
this shutdown requirement as defined in Figure 3.4-1.

4.4 BASES: STANDBY LIOUID CONTROL SYSTEM

Experience with pump operability indicates that the monthly test, in
combination with the tests during each operating cycle, is sufficient to
maintain pump performance. Various components of the system are
individually tested periodically, thus making unnecessary more frequent
testing of the entire system.

The solution temperature and volume are checked at a frequency to assure
a high reliability of operation of the system should it ever be required.

O

.
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3.5/4.5 @ * ?_W CONTAIMMENT 000 LING SYSTEMS

p
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

y

3.5 CORE AMD CONTAINMENT COOLING 4.5 CORE AND OONTAINMENT COOLING

SYSTEMS SYSTEMS

Applicability Applicability

Applies to the operational Applies to the surveillance
status of the core and requirements of the core and
containment cooling systems. containment cooling systems when

the corresponding limiting condi- '

tion for operation is in effect.

!

cbiective Obiective

To assure the operability of To verify the operability of the

the core and containment cooling core and containment cooling

systems under all conditions for systems under all conditions for
which this cooling capability is which this cooling capability is

an essential response to plant an essential response to plant

abnormalities. abnormalities.

Specification Specification

A. Core Spray System (CSS) A. Core Spray System (CSS)

1. The CSS shall be OPERABLE: 1. Core Spray System Testing.

(1) prior to reactor Item Frequency

startup from a
cold condition, or a. Simulated Once/

Automatic Operating
(2) when there is irradiated Actuation cycle

fuel in the vessel test

and when the reactor
vessel pressure b. Pump Opera- Once/
is greater than bility month
atmospheric pressure,
except as specified c. Motor Once/
in specification Operated month
3.5.A.2. Valve

Operability
.

d. System flow Once/3
rate: Each months

+

loop shall

deliver at
least 6250
gpm against
a system
head corres-
ponding to a

BFN 3.5/4.5-1
Unit 2
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.A core Spray System (CSS) 4.5.A core Spray System (CSS)

4.5.A.I.d (Cont'd)

105 psi
differential
pressure
between the
reactor vessel
and the primary
containment.

' e. Check Valve Once/
Operating -
Cycle

2. If one CSS loop is INOPERABLE, 2. When it is determined that one
the reactor may remain in core spray loop is INOPERABLE,
operation for a period not to at a time when operability is

exceed 7 days providing required, the other core spray

all active components in loop, the RHRS (LPCI mode), and
the other CSS loop and the the diesel generators shall be
RHR system (LPCI mode) demonstrated to be OPERABLE
and the diesel generators immediately. The OPERABLE core
are OPERABLE. spray loop shall be demonstrated

to be s"PERABLE daily thereafter.

3. If Specification 3.5. A.1 or
Specification 3.5.A.2 cannot *

be met, the reactor shall be

shutdown in the Cold
Condition "ithin 24 hours.

4. When the reactor vessel
pressure is atmospheric and
irradiated fuel is in the
reactor vessel at least one
core spray loop with one
OPERABLE pump and associated

,

diesel generator shall be
OPERABLE, except with the
reactor vessel head removed
as specified in 3.5.A.5 or
prior to reactor startup as
specified in 3.5.A.I.

,

e
3.5/4.5-2BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.A Core Spray System (CSS)

*

5. When irradiated fuel is in
the reactor vessel and the
reactor vessel head is
removed, core spray is not
required provided work is
not in progress which has
the potential to drain the
vessel, provided the fuel
pool gates are open and
the fuel pool is

,

maintained above the low
level alarm point, and -

provided one RHRSW pump
and associated valves
supplying the standby |
coolant supply are
OPERABLE.

|
|

|

O
,

,

e

'

O
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.B Residual Heat Removal System 4.5.B. Residual Heat Removal System

(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling) Cooling)

1. The RHRS shall be OPERABLE: 1. a. Simulated Once/
Automatic Operating

(1) prior to a reactor Actuation Cycle
startup from a Cold' Test
Condition; ori

(2) when there is b. Pump Opera- Once/
irradiated fuel in bility month

'

the reactor vessel
and when the reactor

-

vessel pressure is c. Motor Opera- Once/
greater than ted valve month
atmospheric, except as operability
specified in
Specifications 3.5.B.2, d. Pump Flow Once/3
through 3.5.B.7. Rate months

e. Testable once/
Check Valve Operating

Cycle

Each LPCI pump shall deliver f
9000 gpm against an indicated
system pressure of 125 psig.
Two LPCI pumps in the same
loop shall deliver 12,000 gpm *

against an indicated system
pressure of 250 psig.

2. With the reactor vessel 2. Jui air test on the drywell
pressure less than 105 psig, and torus headers and nozzles
the RHR may be removed shall be conducted once/5
from service (except that two years. A water test may be
RHR pumps-containment cooling performed on the torus header
mode and associated heat in lieu of the air test.

|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 that
during cooldown two loops
with one pump per loop or one
loop with two pumps, and |
associated diesel generators, I

| in the core spray system are
OPERABLE.

| BFN 3.5/4.5-4 |

Unit 2 |
'
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3.5/4.5 N ' AND OONTAIMMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENT
_

- 3.5.B Residual Heat Removal System 4.5.B. Residual Heat Removal System-

RHRS) (LPCI and Containnent (RHRS) (LPCI and Containnent
Cooling) Cooling)>

3. If one RHR pump (LPCI mode) 3. When it is determined that
is INOPERABLE, the reactor. one RHR pump (LPCI mode) is
may remain in operation for INOPERABLE at a time when
a period not to exceed 'l days - operability is required,

provided the remaining RHR the remaining RHR pumps
pumps (LPCI mode) and both (LPCI mode) and active
access paths of the RHRS components in both access
(LPCI mode) and the CSS and. paths of the RHRS (LPCI mode)

,

the diesel generators remain and the CSS and the diesel
OPERABLE. generators shall be -

demonstrated to be
OPERABLE immediately and
daily thereafter.

I 4. If any 2 RHR pumps (LPCI 4. No additional surveillance
i mode) become INOPERABLE, the required.

! reactor shall be placed in
i the Cold shutdown condition

within 24 hours.

5. If one RHR pump (containment 5. When it is determined that>

cooling mode) or associated one RHR pump (containment
,

heat exchanger is INOPERABLE, cooling mode) or associated
[ the reactor may remain in heat exchanger is INOPERABLE

operation for a period not to at a time when operability'

exceed 30 days provided the is required, the remaining
remaining RHR pumps RHR pumps (containment

] (containment cooling mode) cooling mode), the
and associated heat associated heat exchangers
exchangers and diesel and diesel genentors, and*

generators and all access all active components in .

paths of the RHRS the access paths of the RHRS
(containment cooling mode) (containment cooling mode)
are' OPERABLE. shall be demonstrated to be

OPERABLE immediately and
weekly thereafter until the'

INOPERABLE RHR pump
(containment' cooling mode)
and associated heat
exchanger is returned to
normal service.

,

8

O .

BFW 3.5/4.5-5
Unit 2

**
,

t ,

,

r-- - - , , - , , .~-m c n+ e,- - , - - --+-,-,.,-----a- , - - - - - - - - - - - , - - - - - - ,.,----,---,,n, , - - - - - , . - , --m+



_ _ _ _ - _ _ _ _ _ _ - ______-___________ ________

3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 B. Residual Heat Removal System 4.5 B. Residual Heat Removal System

(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling) Cooling)

6. If two RHR pumps (containment 6. When it is determined that
cooling mode) or associated two RHR pumps (containment
heat exchangers are cooling mode) or associated,

INOPERABLE, the reactor may heat exchangers are
remain in operation for a INOPERABLE at a time when
period not to exceed 7 days operability is required, the
provided the remaining RHR remaining RHR pumps

.
pumps (containment cooling (containment cooling mode),
mode), the associated heat the associated heat
exchangers, diesel exchangers, diesel

-

generators, and all access generators, and all active
paths of the RHRS components in the access
(containment cooling mode) paths of the RHRS
are OPERABLE. (containment cooling

mode) shall be demonstrated
to be OPERABLE immediately
and daily thereafter until
at least three RHR pumps
(containment cooling mode)
and associated heat
exchangers are returned to
normal service.

7. If two access paths of the 7. When it is determined that
RHRS (containment cooling one or more access paths of
mode) for each phase of the the RHRS (containment *

mode (drywell sprays, cooling mode) are INOPERABLE
suppression chamber sprays, when access is required,
and suppression pool cooling) all active components

|
are not OPERABLE, the unit in the access paths of the

'

may remain in operation for a RHRS (containment cooling
period not to exceed 7 days mode) shall be demonstrated
provided at least one path to be OPERABLE immediately
for each phase of the mode and all active components in
remains OPERABLE. the access paths which are.

not backed by a second
OPERABLE access path for
the same phase of the mode
(drywell sprays, suppression
chamber sprays and
suppression pool cooling)

|
shall be demonstrated to be i

OPERABLE daily thereafter |

until the second path is
returned to normal service.

O
BFif 3.5/4.5-6
Unit 2
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3.5/4.5 CORE AND CONTAltGERNT COOLING SYSTEMS -

LIMITING COtBITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS_

3.5.B Residual Heat Removal System 4.5.B. . Residual Heat Removal SysteIn
(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling) Cooling)

8. If Specifications 3.5.B.1 8. No additional surveillance
through 3.5.B.*J are not met, required,
an orderly shutdown shall be
initiated and the reactor
shall be shutdown and
placed in the cold condition
within 24 hours.

'

9. When the reactor vessel 9. When the reactor vessel
pressure is atmospheric and pressure is atmospheric,-
irradiated fuel is in the the RHR pumps and valves
reactor vessel at least one RHR that are required to be
loop with two pumps or two loops OPERABLE shall be
with one pump per loop shall demonstrated to be OPERABLE
be OPERABLE. The pumps' monthly,
associated diesel generators
must also be OPERABLE.

10. If the conditions of 10. No additional surveillance
Specification 3.5.A.5 are met, required.

O LPCI and containment cooling
are not required.

11. When there is irradiated fuel 11. The RHR pumps on the
in the reactor and the reactor adjacent units which supply
vessel pressure is greater than cross-connect capability *
atmospheric, 2 RHR pumps and shall be demonstrated to be
associated heat exchangers and OPERABLE monthly when the
valves on an adjacent unit must cross-connect capability
be OPERABLE and capable of is required.
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
c'ross-connect capab'ility can be
restored to service within 5
hours.)

.

O
3.5/4.5 ~1bnt2 .



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.B Residual Heat Removal System 4.5.B. Residual Heat Removal System

(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling) Cooling)

12. If three RHR pumps or associated 12. When it is determined
heat exchangers located that three RHR pumps or

on the unit cross-connection associated heat exchangers

in the adjacent units'are located on the unit
INOPERABLE for any reason cross-connection in the
(including valve inoperability, adjacent units are

pipe break, etc.), the reactor INOPERABLE at a time when

,

may remain in operation operability is required,

for a period not to exceed the remaining RHR pump and
30 days provided the remaining associated haat exchanger

RHR pump and associated diesel on the unit cross-connection
generator ere OPERABLE. and the associated diesel

generator shall be
demonstrated to be OPERABLE
immediately and every 15
days thereafter until the
INOPERABLE pump and
associated heat exchanger

are returned to normal
service.

13. If RHR cross-connection flow or 13. No additional surveillance
heat removal capability is lost, required.

the unit may remain in operation
for a period not to exceed 10
days unless such capability is -

restored.

14. All recirculation pump 14. All recirculation pump

discharge valves shall discharge valves shall
be OPERABLE prior to be tested for operdbility

reactor startup (or during any period of
closed if permitted reactor Cold Shutdown
elsewhere in these exceeding 48 hours, if

specifications). operability tests have
,

not been performed
during the preceding
31 days.

O
BFN 3.5/4.5-8

*

Unit 2 .



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

3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

' LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RHR Service Water and Emergency 4.5.C RHR Service Water and
Equipement Cooling Water Systems Emergency Equipment

(EECWS) Cooling Water Systems

(EECWS)

1. Prior to reactor startup from 1. a. Each of the RHRSW pumps
a cold condition, 9 RHRSW normally assigned to
pumps must be OPERABLE, with automatic service on
~1 pumps (including one of the EECW headers will
pumps Dl, D2, B2 or B1) be tested
assigned to RHRSW service automatically each time
and 2 automatically starting the diesel generators
pumps assigned to EECW are tested. Each
service, of the RHRSW pumps and

all associated
essential control
valves for thc EECW
headers and RHR heat
exchanger headers
shall be demonstrated
to be OPERABLE once
every three months.

'. b. Annually each RHRSW
pump shall beO flow-rate tested. To
be considered
OPERABLE, each pump
shall pump at least
4500 gpm through its -
normally assigned flow
path.1

.

.

BFN 3.5/4.5-9
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RHR Service Water and Emergency 4.5.C. RHR Service Water and
Equipment Cooling Water Systems Emergency Equipment Cooling

(EECWS) (Cont'd) Water Systems (EECWS) (Cont'd)

2. During reactor power 2. a. If no more than two

operation, RHRSW pumps RHRSW pumps are
must be OPERABLE and INOPERABLE, increased

.

assigned to service as surveillance is not

indicated in Table 3.5-1 required.

for the specified time

limits. b. When three RHRSW pumps
are INOPERABLE, the

,

remaining pumps,
associated essential -
control valves, and

associated diesel
generators shall be
operated weekly.

c. When four RHRSW pumps are
INOPERABLE, the remaining
pumps, associated
essential control valves,

and associated diesel
generators shall be
operated daily.

3. During unit 2 power 3. Routine surveillance for
operation, any two RHRSW these pumps is specified
pumps (D1, D2, B1, and B2) in 4.5.C.1. *

normally or alternately
assigned to the RHR heat
exchanger header supplying
the standby coolant supply
connection must be OPERABLE
except as specified in
3.5.C.4 and 3.5.C.5 below.

.

*

O
BFW 3.5/4.5-10
Unit 2
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O
TABLE 3.5-1

Time Minimum
Limit Service Assignment
(Days) RHRSW EECW(2)

(4) (1)
Indefinite 7 3

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

(4) (1)
7 6 2

4

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

(2) only automatically starting pumps may be t.ssigned to EECW header
service.

Os
(3) Nine pumps must be operable. Either configuration is

acceptable: 7 and 2 or 6 and 3.

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

|

|

|

|
.

)
|

l

-

O
BFN 3.5/4.5-11 |
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3.5/4.5 NW AND CONTAINMENT COOLING SYSTEMS

LIMITING COND'ITIONS FOR OPERATION . SURVEILLANCE REQUIREMENTS

,.

3.5.C RfR Service Water and Emergency 4.5.C. RHR Service Water and
Bouipment Coolina Water Systems Emeraency Equipment-Cooling
(EECWS) (Continued) Water Systems (EECWS) (Cont'd)

4. Three of the Dl, D2, B1, B2 4. When it is determined that
RHRSW pumps assigned to three of the RHR8W pumps

.

i the RHR heat exchanger supplying standby coolant
i supplying the standby are INOPERABLE at a time

{
coolant supply connection when operability is

' may be INOPERABLE for a required, the OPERABLE
period not to exceed 30 days RHRSW pump and its

; ,

provided the OPERABLE pump associated diesel generator

is aligned to supply the and ' the RHR heat exchanger-
,

RHR heat exchanger header header and associated'

and the associated diesel essential control valves
I generator and essential shall be demonstrated to

control valves are OPERABLE. be OPERABLE immediately
'

and every 15 days
,

' thereafter.
1

5. The standby coolant supply

'|
capability may'be INOPERABLE
for a period not to exceed
10 days.

6. If Specifications 3.5.C.2
through 3.5.C.5 are not
met, an orderly shutdown

*

j shall be initiated and the
unit placed in the Cold-
Shutdown condition within

|
24 hours.

t

| ~1. There shall be at least

j 2 RHRSV pumps, associated
j with the selected RHR pumps,

4 aligned for RHR heat
exchanger service for

J each reactor vessel
- containing irradiated fuel.

|

|

i

!

: O
BPW 3.5/4.5-12
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.D. Equipment Area Coolers 4.5.D. Equipment Area Coolers

1. The equipment area cooler 1. Each equipment area cooler
associated with each RHR is operated in conjunction
pump and the equipment with the equipment served
area cooler as:,ociated by that particular cooler;

with each set of core therefore, the equipment

spray pumps (A and C area coolers are tested at
or B and D) must be the same frequency as the
OPERABLE at all times pumps which they serve.
when the pump or pumps
served by that specific

cooler is considered to
-

be OPERABLE.

2. When an equipment area
cooler is not OPERABLE,
the pump (s) served by that
cooler must be considered
INOPERABLE for Technical
Specification purposes.

E. High Pressure Coolant Iniection E. High Pressure Coolant

System (HPCIS) Iniection System (HPCIS)

1. The HPCI system shall be 1. HPCI Subsystem testing
OPERABLE: shall be performed as

follows:

(1) prior to startup from a a. Simulated once/ -

Cold Condition; or Automatic operating
Actuation cycle

Test

(2) whenever there is b. Pump Once/
irradiated fuel in the opera- month
reactor vessel and the bility

reactor vessel pressure
is greater than 122 psig, c. Motor Oper- Once/
except as specified in ated Valve month
Specification 3.5.E.2. Operability

d. Flow Rate at once/3
normal months
reactor
vessel |

.

operating
pressure

|

e|
BFN 3.5/4.5-13
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

' LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENT!i

3.5.E High Pressure Coolant Iniection -4.5.E. High Pressure Coolant
System (HPCIS) Iniection Syster. (HPCIS)

4.5.E.1 (Cont'd)
.

e. Flow Rate at once/
150 psig operating*

cycle

3 The HPCI pump shall
; deliver at least 5000 gpm
'

,
during each flow rate
test.

.

2. If the HPCI system is 2. When it is determined that
I!4 OPERABLE, the reactor may the HPCIS is INOPERABLE the i

rertain in operation for a ADS actuation logic, the
petion not to exceed 7 days, RCICS, the RHRS (LPCI), and

! proiided ihe ADS, CSS, RHRS the CSS shall be
'(LPOI), and RCICS are demonstrated to be OPERABLE,

operable. immediately. The RCICS and
ADS logic shall be
demonstrated to be OPEPABLE |

, -
daily thereafter.

1 3. If Specifications 3.5.E.1

| or 3.5.E.2 are not met,
'

an orderly shutdown shall
be initiated and the |,

reactor vessel pressure |
'

shall be reduced to 122 '

psig or less within 24 I
hours. I

1 F. Reactor Core Isolation Cooling F. Reactor Core Isolation Cooling
I System (RCICS) System (RCICS)

1. The RCICS shall be OPERABLE: 1. RCIC Subsystem testing shall
be performed as follows:

(1) prior to STARTUP from a 1

Cold Condition; or a. Simulated Auto- Once/-

matic Actuation operating

(2) wher.ever there is Test cycle
irradiated fuel in the
reactor vessel and the b. Pump Once/
reactor vessel pressure Operability month

i
'

is above 122 psig,
except as specified in c. Motor-Operated Once/
3.5.F.2. Valve month

Operability.

[ /~'h |

' V
BPN 3.5/4.5-14
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS
'

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.F. Reactor Core Isolation Cooling 4.5.F. Reactor Core Isolation Cooling

System (RCICS) System (RCICS)

4.5.F.1 (Cont'd)

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

e. Flow Rate at Once/

.

150 psig operating
cycle

.

The RCIC pump shall1

deliver at least 600 gpm
during each flow test.

2. If the RCICS is INOPERABLE, 2. When it is determined that
the reactor may remain in the RCICS is INOPERABLE, the

operation for a period not HPCIS shall be demonstrated
to exceed 7 days if the to be OPERABLE immediately.
HPCIS is OPERABLE during
such time.

3. If Specifications 3.5.F.1
or 3.5.F.2 are not met, an

orderly shutdown shall be
initiated and the reactor

*
shall be depressurized to
1ess than 122 psig within
24 hours.

G. Automatic Depressurization G. Automatic Depressurization

System (ADS) System (ADS)

1. Four of the six valves of 1. During each operating
the Automatic cycle the following

Depressurization System tests shall be performed

shall be OPERABLE: on the ADS:
'

(1) prior to a STARTUP a. A simulated automatic
from a Cold Condition, actuation test shall
or, be performed prior to

STARTUP after each

O
BF# 3.5/4.5-15

*

Unit 2



o - _ _ __

3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS
. ,--

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.G Automatic Depressurization 4.5.G Automatic Depressurization

System (ADS) System (ADS)

3.5.G.I. (Cont'd) 4.5.G.I.a. (Cont'd)

(2) whenever there is refueling outage.

irradiated fuel in the Manual surveillance
reactor vessel and the of the relief valves
reactor vessel pressure is covered in
is greater than 105 psig, 4.6.D.2.

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

,

below.
.

2. If three of the six ADS 2. When it is determined that
valves are known to be three of the six ADS
incapable of automatic valves are incapable of
operation, the reactor may automatic operation, the
remain in operation for a HPCIS shall be demonstrated
period not to exceed 7 days, to be OPERABLE immediately
provided the HPCI system is and daily thereafter as

.

OPERABLE. (Note that the long as Specification '

1 pressure relief function of 3.5.G.2 applies.
these valves is assured by
Section 3.6.D of these4

specifications and that this i

specification only applies I

to the ADS function.) If
more than three of the six
ADS valves are known to be *

incapable of automatic
operation, an immediate

1 orderly shutdown shall be
initiated, with the reactor
in a Hot Shutdown condition
in 6 hours, and in a Cold
shutdown condition in the
following 18 hours.

3. If Specifications 3.5.G.1
and 3.5.G.2 cannot be met,
an orderly shutdown will be
initiated and the reactor
vessel pressure shall be
reduced to 105 psig or less
within 24 hours.>

O
'
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.H. Maintenance of Filled Discharge 4.5.H. Maintenance of Filled
Pipe Discharge Pipe

Whenever the core spray systems, The following surveillance

LPCI, HPCI, or RCIC are required requirements shall be adhered
to be OPERABLE, the discharge to assure that the discharge

piping from the pump discharge ' piping of the core spray
of these systems to the last systems, LPCI, HPCI, and RCIC
block valve shall be filled. are filled:

The suction of the RCIC and HPCI 1. Every month prior to the

pumps shall be aligned to the testing of the RHRS (LPCI and
.

condensate storage tank, and Containment Spray) and core

the pressure suppression chamber spray system, the discharge
head tank shall normally be aligned piping of these systems shall
to serve the discharge piping of be vented from the high point

the RHR and CS pumps. The and water flow determined.
condensate head tank may be used
to serve the RHR and CS discharge 2. Following any period where the

piping if the PSC head tank LPCI or core spray systems

is unavailable. The pressure have not been required to be
indicators on the discharge of the OPERABLE, the discharge piping
RHR and CS pumps shall indicate of the INOPERABLE system shall
not less than listed below. be vented from the high point

prior to the return of the

P1-75-20 48 psig system to service.

P1-75-48 48 psig

Pl-74-51 48 psig 3. Whenever the HPCI or RCIC
P1-74-65 48 psig system is lined up to take

suction from the condensate
storage tank, the discharge
piping of the HPCI and RCIC
shall be vented from the high
point of the system and water
flow observed on a monthly
basis.

4. When the RHRS and the CSS are
required to be OPERABLE, the
pressure indicators'which
monitor the discharge lines
shall be monitored daily and
the pressure recorded.

O
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3.5/4.5 CORE Am CONTAIMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.I Average Planar Linear Heat 4.5.I Maximum Average Planar
Generation Rate Linear Heat Generation

Rate (IRPLHGR)

During steady-state power operation, The MAPLHGR for each type of
the Maximum Average Planar Linear fuel as a function of average
Heat Generation Rate (MAPLHGR) for planar exposure shall be
each type of fuel as a functiori of determined daily during reactor
average planar exposure shall not operation at 1 25% rated
exceed the limiting value shown in thermal power.
Tables 3.5.I-1 and -2. If at any
time during operation it isi

,

determined by normal surveillance
that the limiting value for APLHGR

~

is being exceeded, action shall be

initiated within 15 minutes to
restore operation to within the

,

prescribed limits. If the APLHGR is '

! not returned to within the
prescribed limits within two (2)

; hours, the reactor shall be brought
' to the Cold shutdown condition

within 36 hours. Surveillance and |

corresponding action shall continue
|

t

j until reactor operation is within
the prescribed limits.

I

J. Linear Heat Generation Rate (LHGR) J. Linear Heat Generation Rate
(LHGR)

.

During steady-state-Power operation, The LHGR shall be checked
the linear heat generation rate (LHGR) daily during reactor fuel
of any rod in any fuel assembly at any operation at 1 25% rated
axial location shall not exceed 13.4 thermal power.
kW/ft. If at any time during
operation it is determined by normali

| surveillance that the limiting value
'

for LHGR is being exceeded, action
,

shall be initiated within 15 minutes.

to restore operation to within the
1 prescribed. limits. If the LHGR is

not returned to within the prescribed
limits within two (2) hours, the

,

reactor shall be brought to the
|Cold shutdown condition within 36 1,

hours. Surveillance and !

corresponding action shall continue
until reactor operation is'within
the prescribed 1imits.*

O
.
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.K Minimum Critical Power Ratio 4.5.K. Minimum Critical Power
(MCPR) Ratio (MCPR)

The minimum critical power ratio 1. MCPR shall be determined daily
(MCPR) as a function of scram time during reactor power operation
and core flow, shall be equal to or at ;> 25% rated thermal power

_

greater than shown in Figure 3.5.K-1 and following any change in
multiplied by the Kg shown in power level or distribution
Figure 3.5.2, where: that would cause operation

with a limiting control rod
T= 0 or T Tave - B , whichever is pattern as described in the

9'A - TB greater bases for specification 3J .

A = 0.90 sec (Specification 3.3.C.1 2. The MCPR limit shall be deter- ~
scram time limit to 20% insertion mined for each fuel type 8X8,
from fully withdrawn) 8X8R, P8X8R, from Figure

3.5.K-1, respectively, using:

-1- g
T = 0.~110+1.65 2 (0.053) [Ref.2)B

n n

%''
Tave = 1=1 a. Y= 0.0 prior to initial

n scram time measurements
for the cycle, performed

n= number of surveillance rod in accordance with
tests performed to date in Specification 4.3.C.I.
cycle (including BOC test).

b. fasdefinedinSpecifi- *

<i = Scram time to 20% insertion from cation 3.5.K following the
fully withdrawn of the ith rod. conclusion of each scram-

time surveillance test re-
N= total number of active rods quired by Specifications

measured in Specification 4.3.C.1 and 4.3.C.2.
4.3.C.1 at BOC.

The determination of the
If at any time during steady-state limit must be completed
operation it is determined by normal within '72 hours of each
surveillance that the limiting scram-time surveillance
value for MCPR is being exceeded, required by Specification
action shall be initiated within 4.3.C.
15 minutes to restore operation to
within the prescribed limits. If the
steady-state MCPR is not returned to
within the prescribed limits within two
(2) hours, the reactor shall be brought
to the Cold Shutdown condition within
36 hours, surveillance and '

corresponding action shall continue
until reactor operation is within the )
prescribed limits.

|
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3.5/4.5 CORN AND CONTAINMENT COOLING SYSTEMS
*

A
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE R8QUIREMENTS

3.5 core and containment cooling Systems 4.5 core and containment
cooling Systems

L. APRM SetDoints L. APRM SetDoints

1. Whenever the core thermal FRP/CNFLPD shall be
power is 1 25% of rated, the determined daily when
ration of FRP/CMFLPD stiall the reactor is 1 25% of
be ;> 1.0, or the APRM scram rated thermal power.'

.,

and rod block setpoint
equations listed in Sections
2.1.A and 2.1.B shall be,

multiplied by FRP/CMFLPD as
,follows:

S1 (0.66W + 54%) FRP
,

CMPLPD

SRBs (0.66W + 42%) (FRP }
CMFLPD

2. When it is determined that
3.5.L.1 is not being met.
6 hours is allowed to
correct the condition.

3. If 3.5.L.1 and 3.5.L.2
cannot be met, the reactor
power shall be reduced to
s 25% of rated thermal power *

within 4 hours.
4

M. Reporting Requirements

If any of the limiting values
; identified in Specifications
i

3.5.I, J. K, or L.3 are exceeded
and the specified remedial
action is taken, the event shall

be logged and reported in a
30-day written report.

O
'
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Table 3.5.I-1

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB284L QUAD +

Average Planar and 8DRB284L
Exposure MAPLHGR
(mwd /t) (kW/ft)

200 11.2

1,000 11.3

5,000 11.8

10,000 12.0

15,000 12.0

20,000 , 11.8

25,000 11.2

30,000 10.8

35,000 10.0

40,000 9.4

Table 3.5.I-2

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB26511

Average Planar
Exposure MAPLHGR
(mwd /t) (kW/ft)

200 11.5

1,000 11.6

5,000 11.9

10,000 12.1

15,000 12.1

20,000 12.0

25,000 11.6

30,000 11.2

35,000 10.9

40,000 10.5

45,000 10.0

BFN 3.5/4,5-21
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3.5 BASES

Should one RHR pump (containment cooling mode) become inoperable, a

O complement of three full capacity containment heat removal systems is
still available. Any two of the remaining pumps / heat exchanger
combinations would provide more than adequate containment cooling for any
abnormal or postaccident situation. Because of the availability of
equipment in excess of normal redundancy requirements, which is
demonstrated to be operable immediately and with specified subsequent
performance, a 30-day repair period is justified.

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

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

O Since the RHRS is filled with low quality water during power operation.
it is planned that the system be filled with dominera11 ed (condensate)
water before using the shutdown cooling function of the RHR System.
Since it is desirable to have the RHRS in service if a " pipe-break" type
of accident should occur, it is permitted to be out of operation for only
a restricted amount of time and when the system pressure is low. At
least one-half of the containment cooling function must remain operable
during this time period. Requiring two operable CSS pumps duting
cooldown allows for flushing the RHRS even if the shutdown were caused by
inability to meet the CSS specifications (3.5.A) on a number of operable
pumps.

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

Should one RHR pump or associated heat exchanger located on the unit
cross-connection in the adjacent unit become inoperable, an equal
capabtlity for long-term fluid makeup to the reactor and for cooling of
the containment remains operable. Because of the availability of an
equal makeup and cooling capability, which is demonstrated to be operable
immediately and with specified subsequent surveillance, a 30-day repair
period is justified.

O
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3.5 BASES (Cont'd)

3.5.A. Core Spray System (CSS) and 3.5.B Residual Heat Removal System (RNRS)

OAnalyses presented in the PSAR* and analyses presented in conformance
with 10 CFR 50, Appendix K, demonstrated that the core spray system in
conjunction with two LPCI pumps provides adequate cooling to the core
to dissipate the energy associated with the loss-of-coolant accident
and to limit fuel clad temperature to below 2,200*F which assures that
core geometry remains intact and to limit the core average clad
metal-water reaction to less than 1 percent. Core spray distribution
has been shown in tests of systems similar to design to BPNP to exceed
the minimum requirements. In addition, cooling effectiveness has been
demonstrated at less than half the rated flow in simulated fuel
assemblies with heater rods to duplicate the decay heat characteristics
of irradiated fuel.

The RHRS (LPCI mode) is designed to provide emergency cooling to the
core by flooding in the event of a loss-of-coolant accident. This
system is completely independent of the core spray system; however, it
does function in combination with the core spray system to prevent
excessive fuel clad temperature. The LPCI mode of the RHRS and the
core spray system provide adequate cooling for break areas of
approximately 0.2 square feet up to and including the double-ended
recirculation line break without assistance from the high-pressure
emergency core cooling subsystems.

The intent of the CSS and RHRS specifications is to not allow startup
from the cold condition without all associated equipment being
operable. However, during operation, certain components may be out of
service for the specified allowable repair times. The allowable repair
times have been selected using engineering judgment based on
experiences and supported by availability analysis. Assurance of the
availability of the remaining systems is increased by demonstrating
operability immediately and by requiring selected testing during the
outage period.

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

Should one RHR pump (LPCI mode) become inoperatele, only three RHR pumps
(LPCI mode) and the core spray system are available. Since this leaves
only one RHR pump (LPCI mode) in reserve, which along with the
remaining two RHR pumps (LpCI mode) and core spray system is
demonstrated to be operable immediately and daily thereafter, a
seven day repair period is justified.

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

0A detailed functional analysis is given in Section 6 of the BPNP FSAR.

BFN 3.5/4.5-25
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-3.5 gameg (Cont'd)_

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

I

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

the separator / dryer pool, between the fuel pool low level alarm and the
|reactor vessel flange, is about 65,800 cubic feet (492,000 gallons).

1This will provide adequate low-pressure cooling in lieu of CSS and RHR
(LPCI and containment cooling mode) as currently required in
Specifications 3.5.A.4 and 3.5.B.9. The additional requirements for

,providing standby coolant supply available will ensure a redundant '

supply of coolant supply. Control rod drive maintenance may continue
during this period provided no more than one drive is removed at a time.
unless blind flanges are installed during the period of time CRDs are
not in place.

|

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

REFERENCES

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

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

3.5.C. RHR Service Water System and Emergency Ecu1Deent Cooling Water System
(BBCWS)

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

'

abnormal or postaccident situation.

There are four RHR heat exchanger headers (A, B, C, Ei D) with one RHR
heat exchanger from each unit on each header. There are two RHRSW
pumps on each header; one normally assigned to each header (A2, B2, C2,
or D2) and one on alternate assignment (A1, B1, C1, or D1). One RHR
heat exchanger header can adequately deliver the flow supplied by both
RHRSW pumps to any two of the three RHRSW heat exchangers on the
header. One RHRSW pump can supply the full flow requirement of one RHR
heat exchanger. Two RHR heat exchangers can more than adequately
handle the cooling requirements of one unit In any abnormal or
postaccident situation.

O
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3.5 BASES (Cont'd)

The RHR Service Water System was designed as a shared system for three
I units. The specification, as written, is conservative when
I consideration is given to particular pumps being out of service and to

possible valving arrangements. If unusual operating conditions arise
such that more pumps are out of service than allowed by this
specification, a special case request may be made to the NRC to allow
continued operation if the actual system cooling requirements can be
assured.

Should three of the four RRRSW pumps normally or alternately assigned
to the RHR heat exchanger headers supplying the standby coolant supply
connection become inoperable, capability for long-term fluid makeup to
the unit reactor and for cooling of the unit containment remains
operable. Because of the availability of makeup and cooling capability
which is demonstrated to be operable immediately and with specified
subsequent surveillance, a 30-day repair period is justified. Unit 2
may be supplied standby coolant from either of four pumps--Bl. B2, Dl,
or D2. Should the capability to provide standby coolant supply be
lost, a 10-day repair time is justified based on the low probability
for ever needing the standby coolant supply.

3.5.D Equipment Area Coolers

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

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

motors.

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

I
j REFERENCES i

i

|1. Residual Heat Removal System (BFNP FSAR paragraphs 4.8.9.1 and
4.8.9.2)

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

,

) BFN 3.5/4.5-27
'

unit 2



______--- e ~

'

,.

3.51 BASES (Cont'd)
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,

3.5.E.HiahPressureCoolantIniecedonSystem(HPCIS)

The HPCIS is provided to assure that the reactor core-is. adequately
.the nuclear system and loss of coolant which does not result in rapidcooled to limit fuel clad temperature in the event of a small break indepressurization of the reactor vessel.

The HPCIS permits the' reactor
to be shut down while maintaining sufficient' reactor vessel water level ,
inventory until the vessel is depressurized. -The HPCIS continues to
operate until reactor vessel pressure is below the pressure at which -
LPCI operation or.coresspray system operation maintains core cooling

i ,

The capacity of the system is selected to provide this required corecooling.
The HPCI pump is designed to pump 5,000 gpm at reactor

pressures between 1,120 and 150 psig.
Two sources.of water areavailable.

Initially, water from the condensate storage tank is used
instead of 1.1jecting water from the. suppression pool into the reactor

.

When the HPCI System begins operation, the reactor depressurizes mor
rapidly than would occur if HPCI was not initiated.due to the. e-

by the HPCI system. condensation of stede by the cold fluid pumped into the reactor vessel
As the reactor vessel pressure continues to=

decrease, the HPCI flow momentarily reaches equilibrium with the flowthrough the break.

decrease below the HPCI flow and the liquid inventory begins to riseContinued depressurization caused the break flow to
This type of response is typical of the small breaks. .

uncovers and is continuously cooled throughout the transient so that noThe. core never

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

range of the HPCI.

The minimum required NPSH for HPCI is 21 feet.1

elevation head between the suppression pool and the HPCI pump, such
There is adequate

that the required NPSH is~available with a sup
up to 140'F with no containment back pressure.pression pool temperature

The HPCIS serves as a backup to the RCICS as a source of feedwater
makeup during primary system isolation conditions.
backup to the HPCIS for-reactor depressurization for postulated'The ADS serves as atransients and accident. Both these systems are checked for
operability if the HPCI is determined to be inoperable.
the redundant systems, an allowable repair time of seven days wasConsidering
selected. ,

'

The HPCI and RCIC as well as all other Core Standby Cooling Systems
must be operable when starting up from a Cold Condition.
realized that the HPCI is not designed to operate at full capacity

It is

until reactor pressure exceeds 150 psig'and the steam. supply to the
HPCI turbine is automatically isolated before the reactor pressurdecreases below 100 psig. It is the intent of this specification-to

. e

assure that when the reactor is being started up from a Cold conditionthe HPCI is not known to-be inoperable. ,

BFN
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3.5 BASES (Cont'd)

3.5.F Reactor Core Isolation Cooling System (RCICS)

The various conditions under which the RCICS plays an essential role in
providing makeup water to the reactor vessel have been identified by
evaluating the various plant events over the full range of planned
operations. The specifications ensure that the function for which the

RCICS was designed will be available when needed. The minimum required
NPSH for RCIC is 20 feet. There is adequate elevation head between the
suppression pool and the RCIC pump, such that the required NPSH is
available with a suppression pool temperature up to 140*F with no
containment back pressure.

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

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

REFERENCE

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

3.5.G Automatic Depressurization System (ADS)

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

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

Specification 3.6.D specifies the requirements for the pressure relief
function of the valves. It is possible for any number of the valves
assigned to the ADS <o be incapable of performing their ADS functions
because of instrumer.tation failures yet be fully capable of performing
their pressure relief function.

till .
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3.5 DESJS,(Cont'd)

Because the automatic depressurization system does not provide makeup

O to the reactor primary vessel, no credit is taken for the steam cooling
of the core caused by the system actuation to provide further ,

conservatism to the CSCS.

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

3.5.H. Maintenance of Filled Discharge Pipe

If the discharge piping of the core spray, LPCI, HPCIS, and RCICS are
not filled, a water hammer can develop in this piping when the pump
and/or pumps are started. To minimize damage to the discharge piping
and to ensure added margin in the operation of these systems, this
Technical Specification requires the discharge lines to be filled

|whenever the system is in an operable condition. If a discharge pipe ;

is not filled, the pumps that supply that line must be assumed to be
inoperable for Technical Specification purposes.

The core spray and RHR system discharge piping highpoint vent is
visually checked for water flow once a month prior to testing to ensure
that the lines are filled. The visual checking will avoid starting the

O core spray or RHR system with a discharge line not filled. In addition
to the visual observation and to ensure a filled discharge line other
than prior to testing, a pressure suppression chamber head tank is
located approximately 20 feet above the discharge line highpoint to
supply makeup water for these systems. The condensate head tank
located approximately 100 feet above the discharge highpoint serves as
a backup charging system when the pressure suppression chamber head
tank is not in service. System discharge pressure indicators are used
to determine the water level above the discharge line highpoint. The

|

i

indicators will reflect approximately 30 psig for a water level at the '

highpoint and 45 psig for a water level in the pressure suppression
chamber head tank and are monitored daily to ensure that the discharge
lines are filled.

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

3.5.I. Maximum Averace Planar Linear Heat Generation Rate (MAPLHGR)

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

O
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3.5 BASES (Cont'd)

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of all
the rods of a fuel assembly at any axial location and is only dependent
secondarily on the rod-to-rod power distribution within an assembly. Since
expected local variations in power distribution within a fuel assembly
affect the calculated peak clad temperature by less than i 20*F relative to
the peak temperature for a typical fuel design, the limit on the average
linear heat generation rate is sufficient to assure that calculated

temperatures are within the 10 CFR 50 Appendix K limit. The limiting value
for MAPLHGR is shown in Tables 3.5.I-l and ~2. The analyses supporting
these limiting values are presented in Reference 1.

3.5.J. Linear Heat Generation Rate (LHGR)

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

The LHGR shall be checked daily during reactor operation at 1 25 percent,

power to determine if fuel burnup, or control rod movement has caused
changes in power distribution. For LHGR to be a limiting value below 25
percent rated thermal power, the R factor would have to be less than 0.241
which is precluded by a considerable margin when employing any permissible
control rod pattern.

3.5.K. Minimum Critical Power Ratio (MCPR)

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

3.5.L. APRM Setpoints

operation is constrained to a maximum LHGR of 18.5 kW/ft for 7x7 fuel and
13,1 kW/ft. This limit is reached when core maximum fraction of limiting
power density (CMPLPD) equals 1.0. For the case where CMFLPD exceeds the
fraction of rated thermal power, operation is permitted only at less than,

100-percent rated power and only with APRM scram settings as required by
specification 3.5.L.1. The scram trip setting and rod block trip setting
are adjusted to ensure that no combination of CMFLPD and FRP will increase
the LHGR transient peak beyond that allowed by the 1-percent plastic strain
limit. A 6-hour time period to achieve this condition is justified since
the additional margin gained by the setdown adjustment is above and beyond
that ensured by the safety analysis.

BFN 3.5/4.5-31
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3.5 BASES (Cont'd)

3.5.M. Reportino Requirements

The LCOs associated with monitoring the fuel rod operating conditions
are required to be' met at all times, i.e., there is no allowable time
in which the plant can knowingly exceed the limiting values for
MAPLHGR, LHGR, and MCPR. It is a requirement, as stated in
specifications 3.5.I, J, and K, that if at any time during steady state
power operation it is determined that the limiting values for MAPLHGR,
LHGR, or MCPR are exceeded, action is then initiated to restore
operation to within the prescribed limits. This action is initiated as
soon as normal surveillance indicates that an operating limit has been
reached. Each event involving steady state operation beyond a
specified limit shall be reported within 30 days. It must be
recognized that there is always an action which would return any of the
parameters (MAPLHGR, LHGR, or MCPR) to within prescribed limits, namely
power reduction. Under most circumstances, this will not be the only
alternative.

3.5.N. References

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

2. "BWR Transient Analysis Model Utilizing the RETRAN Program,"
TVA-TR81-01-A.

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

|
.
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4.5 Core and containment cooling Systems Surveillance Frequencies

The testing interval for the core and containment cooling systems is
based on industry practice, quantitative reliability analysis, judgment

,

and practicality. The core cooling systems have not been designed to be I
fully testable during operation. For example, in the case of the HPCI, |

automatic initiation during power operation would result in pumping cold
water into the reactor vessel which is not desirable. Complete ADS
testing during power operation causes an undesirable loss-of-coolant

|inventory. To increase the availability of the core and containment
cooling system, the components which make up the system, i.e., '

instrumentation, pumps, valves, etc., are tested frequently. The pumps
and motor operated injection valves are also tested each month to assure
their operability. A simulated automatic actuation test once each cycle
combined with monthly tests of the pumps and injection valves is deemed
to be adequate testing of these systems.

When components and subsystems are out-of-service, overall core and
containment cooling reliability is maintained by demonstrating the |

operability of the remaining equipment. The degree of operability to be
demonstrated depends on the nature of the reason for the out-of-service
equipment. For routine out-of-service periods caused by preventive
maintenance, etc., the peap and valve operability checks will be
performed to demonstrate operability of the remaining components.
However, if a failure, design deficiency, cause the outage, then the
demonstration of operability should be thorough enough to assure that a
generic problem does not exist. For exr.mple, if an out-of-service period
was caused by failure of a pump to deliver rated capacity due to a design
deficiency, the other pumps of this type might be subjected to a flow
rate test in addition to the operability checks.

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

Redundant operable components are subjected to increased testing during
equipment out-of-service times. This adds further conservatism and
increases assurance that adequate cooling is available should the need
arise.

Maximum Average Planar LHGR, LHGR, and MCPR

The MAPLHGR, LHGR, and MCpR shall be checked daily to determine if fuel
,

burnup, or control rod movement has caused changes in power
|distribution. Since changes due to burnup are slow, and only a few I

control rods are moved daily, a daily check of power distribution is
adequate.

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6 PRIMARY SYSTEM BOUNDARY 4.6 PRIMARY SYSTEM BOUNDARY

ar:licability Applicability

Applies to the operating status hpplies to the periodic V
of the reactor coolant system. examination and testing

requirements for the reactor
,

coolant system.

Obiective Objective

To assure the integrity and safe To determine the condition of
~

operation of the reactor coolant the reactor coolant system and
system. the operation of the safety *

. devices related to it.
J

Specification Specification
1

4 A. Thermal and Pressurization A. Thermal and Pressurization
Limitations Limitations

1. The average rate of 1. During heatups and
reactor coolant temperature cooldowns, the
change during normal heatup following parameters

O or cooldown shall not exceed shall be recorded and
100'F/hr when averaged over reactor coolant
a one-hour period. temperature determined

at 15-minute intervals
| until 3 successive

readings at each '

given location are
within 5'F.'

a. Steam Dome Pressure
(Convert to upper
vessel region
temperature)

b. Reactor bottom drain,

temperature

c. Recirculation loops
A and B

d. Reactor vessel bottom
head temperature

e. Reactor vessel shell
adjacent to shell-

flange

BRr 3.6/4.6-1
~

Unit 2
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.A. Thermal and Pressurization 4.6.A. Thermal and Pressurization

Limitations Limitations

2. During all operations with 2. Reactor vessel metal
t? a critical core, other than temperature at the

for low-level physics tests, outside surface of the
except when the vessel is bottom head in the
vented, the reactor vessel vicinity of the control
shell and fluid temperatures rod drive housing and

shall be at or above the reactor vestol shell
temperature of curve #3 of adjacent to shell

Figure 3.6-1. flange chail be recorded
at least every 15

|

| minutes during inservice -
I hydrostatic or leak

testing when the vessel
pressure is > 312 psig.

3. During heatup by 3. Test specimens
nonnuclear means, except representing the reactor
when the vessel is vented vessel, base weld, and
or as indicated in 3.6.A.4, weld heat affected zone
during cooldown following metal shall be installed
nuclear shutdown, or in the reactor vessel
during low-level physics adjacent to the vessel

|ftests, the reactor vessel wall at the core midplane
temperature shall be at or level. The number and
above the temperatures of type of specimens will
curve #2 of Figure 3.6-1 until be in accordance with GB
removing tension on the head report NEDO-10115. The '

)
stud bolts as specified in specimens shall meet the i

3.6.A.5. intent of ASTM E 185-70.
Samples shall be withdrawn
at one-fourth and
three-fourths service
life.

|

9
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3.6/4.6 PRIMMtY SYSTEM BOUNDARY
OQ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

( 3.6.A. Thermal and Pressurization 4.6.A. Thermal and Pressurization
Limitations (cont'd) Limitations (cont'd)

4. The reactor vessel shell 4. Neutron flux wires shall
temperatures during inservice be installed in the reactor
hydrostatic or leak testing vessel adjacent to the
shall be at or above the reactor vessel wall at,

temperatures shown on curve #1 the core mid-plane level.
of Figure 3.6-1. The The wires shall be removed
applicability of this and tested during the
curve to these tests is first refueling outage
extended to nonnuclear to experimentally verify,

heatup and ambient loss the calculated values of
cooldown associated with neutron fluence at -

these tests only if the one-fourth of the beltline
- heatup and cooldown rates shell thickness that
do not exceed 15'F per are used to determine
hour. the NDTT shift from

Figure 3.6-2.

5. The reactor vessel head 5. When the reactor vessel head
bolting studs may be partially bolting studs are tensioned
tensioned (four sequences of and the reactor is in a cold
the seating pass) provided condition, the reactor vessel
the studs and flange materials shell temperature immediatelyt

'

are above 70*F. Before below the head flange shall be
loading the flanges any more, permanently recorded.
the vessel flange and head I,

flange must be greater than
100*F, and must remain above *

100'F while under full tension.

.

9
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.A Thermal and Pressurization 4.6.A Thermal and Pressurization
'

Limitations (cont'd) Liraitations (Cont'd)

6. The pump in an idle 6. Prior to and during

recirculation loop sna11 not ,startup of an idle.

be started unless the recirculation loop, the

temperatures of the coolant temperature of the reactor

within the idle and operating coolant in the operating

recirculation loops are and idle loops shall be

within 50*F of each other. permanently logged.

7. The reactor recirculation 7. Prior to starting a

pumps shall not be started recirculation pump,

unless the coolant the reactor coolant
-

temperatures between the temperatures in the

dome and the bottom head dome and in the bottom
drain are within 145'F. head drain shall be

compared and permanently
logged.

O
,

e

e

O
1
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3.6/4.6 PRIMAPY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant Chemistry 4.6.B. Coolant chemistry

1. Prior to startup and 1. Reactor coolant shall be
at steaming rates continuously monitored

less than 100,000 for conductivity.

Ib/hr, the following
limits shall apply. a. Whenever the

continuous conductivity

a. conductivity, monitor is inoperable

paho/cm at 25'c 2.0 and the condensate
demineralizers are

b. Chloride, ppe 0.1- b1 passed, a sample of
reactor coolant shall
be analyzed for -

conductivity every
4 hours. If the
condensate
demineralizers are in
service, a sample of
reactor coolant shall
be analyzed for
conductivity every
8 hours.

b. Once a week theO continuous monitor
shall be checked with
an in-line flow cell.
This in-lina
conductivity . '

calibration shall be-
performed every 24
hours whenever the
reactor coolant
conductivity is >1.0 i

'paho/cm at 25'C.

2. 'At steaming rates 2. During startup prior to
,

greater than 100,000 pressurizing the reactor
.

lb/hr, the following above atmospheric
limits shall apply, pressure, measurements-

of reactor water quality
a, conductivity, shall be performed to show

paho/cm at 25'c 1.0 conformance with 3.6.B.1
of limiting conditions,

b. Chloride, ppe 0.2

.

'

O
BPW 3.6/4.6-5 *

Unit 2
'

|

|
.

-



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

|

|
|

3.6/4.6 PRIMARY SYSTEM BOUNDARY
|

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant Chemistry 4.6.B. Coolant Chemistry

3. At steaming rates 3. Whenever the reactor
greater than 100,000 is operating (including |

lb/hr, the reactor
,

hot standby conditions)

water quality may measurements of reactor
exceed Specification water quality shall be

3.6.B.2 only for the performed according to
time limits specified the following schedule:

below. Exceeding these
time limits of the following a. Chloride ion content

,
maximum quality limits shall shall be measured
be cause for placing at least once

the reactor in the every 96 hours.
-

Cold shutdown
condition. b. Chloride ion

content shall be
a. Conductivity measured at least

time above every 8 hours
1 pmho/cm at 25'C - whenever reactor

2 weeks / year. conductivity is

Maximum Limit >1.0 pmho/cm
10 pmho/cm at 25'c at 25'C.

c. A sample of primary
b. Chloride coolant shall be

concentration time measured for pH at
above 0.2 ppm - least once every 8
2 weeks / year. hours whenever the

Maximum Limit - reactor coolant
*

0.5 ppm. conductivity is >1.0
pmho/cm at 25'C.

c. The reactor shall be
shutdown if pH <5.6 or
>8.6 for a 24-hour
period.

.

O
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3.6/4.6 PRIMMtY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RBQUIREMENTS

3.6.B. . Coolant chemistry 4.6.B. Coolant chemistry

4. When the reactor is 4. Whenever the reactor is not4

not pressurized, pressurized, a sample of
except during startup, the reactor coolant shall
the reactor water shall be analyzed at least every

be maintained within the 96 hours for chloride ion
following limits. content and pH.

'

,

i a. Conductivity -

} 10 yaho/cm at 25'c
'

b. Chloride - 0.5 ppe
.

! c. pH shall be between
j 5.3 and 8.6.

!
5. When the time limits or 5. During equilibrium power !*

I maximum conductivity or operation an isotopic

! chloride concentration analysis, including
limits are exceeded, an quantitative measurements4

orderly shutdown shall be for at least I-131, I-132,'

initiated ismediately. The I-133, and I-134 shall

reactor shall be brought to be performed monthly on a
the Cold Shutdown condition coolant liquid sample,

O as rapidly as cooldown rate
permits.

6. Whenever the reactor is 6. Additional coolant
critical, the limits on activity samples shall be taken *

concentrations in the reactor whenever the reactor
; coolant shall not exceed the activity exceeds one

: equilibrium value of 3.2 pc/gm percent of the
of dose equivalent * I-131. equilibrium concentration4

j specified in 3.6.B.6 and
one of the following
conditions are met:

i

E * That concentration of I-131
which alone would produce the

; same thyroid dose as the quantity.
j of total iodines actually present.
4

i

o

l
i

|

|O
,

| BFN 3.6/4.6 *1
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant chemistry 4.6.B. Coolant Chemistry

3.6.B.6 (Cont'd) 4.6.B.6 (Cont'd)

This limit may be exceeded a. During startup
following power transients for
a maximum of 48 hours. During b. Following a significant

this activity transient the power change **
iodine concentrations shall not
exceed 26 pci/gm whenever the c. Following an increase

reactor is critical. The in the equilibrium
reactor shall not be operated off-gas level exceeding

more than 5% of its yearly 10,000 pci/sec (at the

power operation under this steam jet air ejector) -

exception for the equilibrium within a 48-hour period,
activity limits. If the iodine
concentration in the coolant d. Whenever the equilibrium
exceeds 26 pCi/gm, the reactor iodine limit specified
shall be shut down, and the in 3.6.B.6 is exceeded.
steam line isolation valves
shall be closed immediately. The additional coolant liquid

samples shall be taken at 4 hour
intervals for 48 hours, or until

a stable iodine concentration
below the limiting value (3.2
pci/gm) is established.
However, at least 3 consecutive
samples shall be taken in all
cases. An isotopic analysis
shall be performed for each *

sample, and quantitative
measurements made to determine
the dose equivalent I-131
concentration. If the total
iodine activity of the sample is
below 0.32 pci/gm, an isotopic
analysis to determine equivalent
I-131 is not required.

~~

** For the purpose of this section-

on sampling frequency, a
significant power exchange is
defined as a change exceeding

|
15% of rated power in less than l

I hour.

I
,

l.

O
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3.6/4.6 PRIMRRY SYSTEM E = *RY

h LIMITING CONDITIONS FOR OPERATION SURVEII. LANCE REQUIREMENTS I\/
3.6.C. Coolant Leakage 4.6.C. Coolant Leakage

1. a. Any time irradiated 1. Reactor coolant '

fuel is in the system leakage shall
lreactor vessel and be checked by the !

reactor coolant sump and air sampling '
~

temperature is above system and recorded
212*F, reactor coclant at least once per
leakage into the 8 hours.
primary containment
from unidentified sources
shall not exceed |

'

5 gpe. In addition,
the total reactor ~

coolant system .

leakage into the
primary containment a

shall not exceed 25 gpm.

b. Anytime the reactor is in
RUN mode, reactor
leakage into the coolant

containment from primary
unidentified sources

O shall not increase by
more than 2 gpa averaged
over any 24-hour period
in which the reactor
is in the RUN mode
except as defined in *

3.6.C.1.c below.
Drywell leakage shall
be measured and
recorded every 8 hours.

c. During the first 24 hours
in the RUN mode following
STARTUP, an increase in

reactor coolant leakage
into the primary
containment of >2 gym-

is acceptable as
long as the requirements
of 3.6.C.1.a are met.

.

O
BPN 3.6/4.6-9*

Unit 2 .



I
l

3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.C. Coolant Leakage 4.6.C. Coolant Leakage

2. Both the sump and air sampling 2. With the air sampling
systems shall be OPERABLE during system IMOPERABLE, grab
reactor power operation. From samples shall be obtained
and after the date that one of and analyzed at least once
these systems is made or found every 24 hours.
to be INOPERABLE for any reason,
reactor power operation is
permissible only during the
succeeding 72 hours.

The air sampling system may
.

be removed from service for a
period of 4 hours for

calibration, function testing,
and maintenance without
providing a temporary
monitor.

3. If the condition in 1 or 2
above cannot be met, an orderly
shutdown shall be initiated
and the reactor shall be
shutdown in the Cold condition
within 24 hours.

3.6.D. Relief Valves 4.6.D. Relief Valves

.

1. When more than one relief valves 1. Approximately one-half of
are known to be failed, an all relief valves shall
orderly shutdown shall be be bench-checked or
initiated and the reactor replaced with a
depressurized to less than 105 bench-checked valve
psig within 24 hours, each operating cycle.

All 13 valves will have
been checked or replaced
upon the completion of
every second cycle.

2. Once during each
operating cycle, each
relief valve shall be
manually opened until
thermocouples and
acoustic monitors
downstream of the valve
indicate steam is
flowing from the valve.

O
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3.6/4.6 PRMNtY SYSTEM SQUNDARY

1.IMITING CONDITIONS FOR OPERATIN SURVEILLANCE R8QUIREMENTS

4.6.D. Relief Valves
i

3. The integrity of the
relief valve bellows

4, - shall be continuously
monitored when velves
incorporating the bellows,

design are installed.

4. At least one relief valve
shall be disassembled

,

t
and inspected each*

operating cycle.
i

.

3.6.E. Jet Pumps E. Jet Pumps
i

1. Whenever the reactor is in the 1. Whenever there is
STARTUP or RUN modes, all jet recirculation flow with

=

pumps shall be OPERABLE. If the reactor in the
it is determined that a jet STARTUP or RUN modes
pump is inoperable, or if two with both recirculation
or more jet pump flow instrument pumps running, jet pump

4

failures occur and cannot be operability shall be
corrected within 12 hours, an checked daily byj orderly shutdown shall be verifying that the

: initiated and the reactor shall following conditions1

be shutdown in the Cold condition do not occur
within 24 hours. simultaneously:

I ,

a. The two recirculation
{

loops have a flow

imbalance of 15% or
more when the pumps

|
are operated at the
same speed.

i

] b. The indicated value
of core flow rate
varies from the,

s

value derived from
;

i
loop flow

measurements by more
than 10%.

c. The diffuser to lower plenum
differential pressure

,

i

reading on an individual jet
, pump varies from the mean of
1, '

i all jet pump differential
, pressures by more than 10%.

: O
_

'

: BFW 3.6/4.6-11 -
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3.6/4.6 PRIMARY SYSTEM DOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.E. Jet Pumps

2. Whenever there is
recirculation flow with
the reactor in the
STARTUP or RUN Mode and
one recirculation pump
is operating with the
equalizer valve closed,

the diffuser to lower
plenum differential
pressure shall be checked
daily and the differential.
pressure of an individual
jet pump in a loop shall
not vary from the mean
of all jet pump
differential pressures
in that loop by more
than 10%.

3.6.F Recirculation pump Operation 4.6.F. Recirculation Pump Operation

1. The reactor shall not be operated 1. Recirculation pump speeds
with one recirculation loop out shall be checked and logged
of service for more than 24 hours. at least once per day.
With the reactor operating, if
one recirculation loop is out of
service, the plant shall be

,

placed in a Hot Shutdown

condition within 24 hours unless
the loop is sooner returned to
service.

2. Following one pump operation, 2. No additional surveillance
the discharge valve of the low required.
speed pump may not be opened
unless the speed of the faster
pump is less than 50% of its,

rated speed.

3. Steady-state operation with both 3. Before starting either
recirculation pumps out-of-service recirculation pump
for up to 12 hours is permitted. during steady-state
During such interval restart of operation, check and
the recirculation pumps is log the loop discharge
permitted, provided the temperature and dome
loop discharge temperature saturation temperature.
is within 75'F of the'
saturation temperature of

O
BFW 3.6/4.6-12 -
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3.6/4.6 PRIMhRY SYSTEM BOUNDARY
n

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.F Recirculation Pump Operation

3.6.F.3 (Cont'd)

the re6ctor vessel water as
determined by done pressure. The
total elapsed time in natural
circulation and one pump
operdtion must be no greater
than 24 hours. -

,

3.6.0 Structural Integrity 4.6.G Structural Integrity

1. The structural integrity of ASMB 1. Inservice inspection of ASMB
Code Class 1, 2, and 3 equivalent code class 1, Class 2, and
components shall be maintained Class 3 components shall be

, in accordance with Specification performed in accordance with
'

4.6.0 throughout the life of the Section XI of the ASME Boiler
plant. and Pressure vessel Code and

applicable Addenda as required
a. With the structural integrity by 10 Crit 50 Section 50.55a(g),

of any ASME Code Class 1 except Unere specific Written
equivalent component, which relief has been granted by NRC

; is part of the primary system, pursuant to 10 CPR 50, Section
*

i not conforming to the above 50.55a(g)(6)(1).
4

- requirements, restore the
structural integrity of the 2. Additional inspections shall be
affected component to within performed on certainn
its limit or maintain the circumferential pipe welds
reactor coolant system in eithei as listed to provide additional
a Cold shutdown condition protection against pipe whip,

0or less than 50 F above which could damage auxiliary
the minimum temperature and control systems.
required by NDT considera-
tions, until each indication Feedwater - GPW-9 KFW- 13
of a defect has been GPW-12, GPW-26,
investigated and evaluated. XPW-31, GPW-29.

KPW-39, GPW-15,
b. With the structural integrity KPW-38, and GPW-324

1 of any ASME Code Class 2 or 3
equivalent component not Main steam - GMS-6, KMS-24,
conforming to the above GMS-32. KMS-104' r'equirements, restore the GMS-15, and GMS-24 ;

structural integrity of the
affected component to within RHR - DSRNR-4, DSRHR-7,

. its limit or isolate the DSRHR-6 1

i affected component from all )
OPRRABLE systems. Core Spr ay - TSC-407. TUC 423,

' TSCS-408, and TSC 424

BPN 3.6/4.6-13
Unit 2

.

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



3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.G. Structural Integrity

4.6.G.2 (Cont'd)

Reactor'

Cleanup - DSRWC-4, DSRWC-3
DSRWC-6, DSRWC-5

HPCI - THPCI - 70
THPCI - 70A
THPCI - 71,
THPCI - 72

,

.

O

.

.

O
BPN 3.6/4.6-14 .

Unit 2

_ _ _ . _ _ _ _ _ ._. __ _ ._. _ . . _ . _ _ _ _ _ __ .__ _. _ . _ _ . _ . . _ _ _ _ _ _ _ _ . _ _ ._



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

3.6/4.6 PRIIRRY SYSTEM BOUNDARY
'

LIMITING CONDITIONS FOR OPERATION 1 SURVEILLANCE REQUIREMENTS

3.6.H. Seismic Restraints. Supports, 4.6.H. Seismic Restraints. Supports,
and Snubbers and SnubbersJ

During all modes of operation The surveillance requirements,

'

all seismic restraints, of paragraph 4.6.0 are the
snubbers, and supports shall only requirements that apply'
be OPERABLE except as noted to any seismic restraint or. ,

4 in 3.6.H.1. All safety-related support other than snubbers.
' snubbers are listed in

surveillance Instructions Each safety-related snubber
BF SI 4.6.H. shall be demonstrated OPERABLE

by performance of the following'

1. With one or more seismic augmented inservice inspection
restraint, support, or snubber program and the requirements'
INOPERABLE on a system that is of Specification 3.6.H/4.6.H.
required to be OPERABLE in the These snubbers are listed in,

current plant condition, within Surveillance Instructions
J 'l2 hours replace or restore the BF SI 4.6.H-1 and

INOPERABLE seismic restraint (s), BF SI 4.6.H-2.
support (s), or snubber (s) toi

OPERABLE status and perform an 1. Inspection Groups
; engineering evaluation on the

attached component or declare The snubbers may bei

i the attached system INOPERABLE categorized into two major
' and follow the appropriate groups based on whether the

Limiting condition statement snubbers are accessible or4

, for that system. inaccessible during reactor '

} operation. These major groups
may be further subdivided into |

*groups based on design,
environment, or other feature *,

which may be expected to affect
<

; the operability of the snubbers
within the group. Each group
may be inspected independently,

in accordance with 4.6.H.2
j through 4.6.H.9.
1

2. Visual Inspectigm._. ,

i Schedule, and tot Size
| -

,

The first inservice visual.

! inspection of snubbers not

) previously included in these
technical specifications and
whose visual inspection has

i
*

,

O
' '

BFN 3.6/4.6-15,

.

! Unit 2
! !
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints. Supports,
and Snubbers .

4.6.H.2. (Cont'd)

not been performed and
documented previously, shall.

be performed within six

months for accessible
snubbers and before resuming
power after the first

refueling outage for
inaccessible snubbers .

subsequent to being included
in these specifications.

The results of these
inspections shall be used in
the schedule table below to
determine the subsequent
visual inspection period.
Snubbers previously included
in these technical
specif1 cations shall
continue on their previously
earned inspection schedule
without affect from adding
snubbers not within their
group.

.

No. Inoperable * Subsequent
Unubbers per Visual
Inspection Inspection
Period Period

0 18 months i 25%
1 12 months 1 25%

,

'

2 6 months i 25% 1

3.4 124 days 1 25%
5,6,7 62 days i 25%

.

.

8 or more 31 days i 25% ).

t

*The inspection interval shall
, not be lengthened more than
'

one step at a time.

O|
'

BFW 3.6/4.6-16Unit 2 -
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3.6/4.6 PRIIRRY BYETM RolaghRY

_ LIMITING COISITIONE FCE OPERATION SURVEILLANCE R8QUIREMENTS

4.6.H. seismic Restraints.
Supportsa and Snubbers

3. Visual Insoection
Performance and Evaluation

Visual inspections sha11
verify (1) that there are

no visible indications of
damage or impaired
OPERABILITY, (2) bolts
attaching the snubber to'

1

the foundation or .

supporting structure are
secure, and (3) snubbers

attached to sections of
safety-related systems
that have esperienced
unexpected potentially
damaging transients since
the last inspection period
shall be evaluated for the
possibility of concealed
damage and functionally

O tested if applicable, to
conftra OPERASILITY.

Snubbers tshich appear.

INOPERABLE as a result of .

visual inspections may be
determined OPERABLE for
the purpose of
establishing the next
visual inspection
interval, providing that
(1) the cause of the
rejection is clesrly
established and remedied
for that particular,

snubber and for other*

snubbers that may be'

generically susceptibles
and (2) the affected
snubber is functionally
tested, if applicable, in

the as-found condition and
determined OpBRABLE per
specification 4.6.H.S.,

O
'

trW 3.6/4.6-17 *

Unit 2
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3.6/4.6 PRIMARY SYSTEM DOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints.
Supports, and Unubbers

4.6.H.3 (cont'd)

Also, snubbers which have
been made INOPEFABLE as the
result of unexpected
transients, isolated damage,
or other such random events,
when the provisions of
4.6.H.7 and 4.6.H.8 have
been met and any other .

appropriate corrective
action implemented, shall
not be counted in
determining the next visual
inspection interval.

4. EMDetional *est Schedule.
Lot Dize. and Composition

During each refueling outage, a
representative sample of 10% of
the total of each group of
safety-related snubbers in use
in the plant shall be
functionally tested either in
place or in a bench test.

.

The representative sample
selected for functional testing
shall include the various
configurations, operating
environments, and the range of
size and capacity of snubbers
within the groups. The
representative sample should be
weighed to include more,

snubbers from severe service
-

areas such as near heavy
equipment.

The stroke setting and the
security of fasteners for

attachment of the snubbers to
the component and to the
snubber anchorage shall be
verified on snubbers selected
for functional tests.

HPW 3,6/4.6-10
'

+

Unit 2
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3.6/4.6 FRIE RM 31ETWI RotaEIARY

LIMt?!INI COISITICIIS FOR OPERATION SURVIII.LABICE REQUIRWIENTS

4.6.H. Sei==le Restraints..

Suncorts. and Snubbers

i 5. Functional Test Acceptance
; Criteria I

l

The snubber functional test,

shall verify thatt

a. Activation (restraining
action) is achieved in
both tension and

, compression within the
< , ,

j specified range, except
that inertie dependent, '

,1 acceleration limiting ;i
mechanical snubbers may ~

1

! be tested to verify
only that activation

j
|

takes place in both

directions of travel.
,

f
; b. Snubber bleed, or

release where required,Oi
is present in both;
compression and tension,

within the specified1

range,
t, *c. For mechanicai !

snubbers, the force :
required to initiate or |,

'

maintain motion of the
( snubber is not great

enough to overstress

4; the attached piping or
j component during

' thermal movement, or to
indicate impending,

, failure of the snubber.i -

1

d. For snubbers,

|{| specifically required
, not to displace under
,

; continuous load, the
'

1
ability of the snubber

{ to withstand load |without displacement |
j shall be verified.

'

2

I

i

1

i i

i SPN 3.6/4.6-19
'
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints.
Supports. and snubbers

4.6.H.5 (Cont'd)

e. Testing methods may be
used to measure
parameters indirectly
or parameters other
than those specified
if those results can
be correlated to the
specified parameters

,

through established

methods.

6. Functional Test Pailure
Ana1Ysis and Additional
Test Lots

An engineering evaluation
shall be made of each
failure to meet the
functional test acceptance
criteria to determine the
cause of the failure. The
result of this analysis
shall be used, if

applicable, in selecting
,

snubbers to be tested in
the subsequent lot in an

effort to determine the
OPERABILITY of other
snubbers which may be
subject to the same

failure mode. Selection
of snubbers for future
testing may also be based
on the failure analysis.,

For each snubber that does
not meet the functional
test acceptance criteria,
an additional lot equal to
10 percent of the
remainder of that group of
snubbers shall be
functionally tested.
Testing shall continue
until no additional
inoperable snubbers are
found within subsequent
lots or all snubbers of

BrN 3.6/4.6-20
*

-

Unit 2
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3.6/4.6 PRIBEhtY SYSTEM ans_mmany

LIMITING C00mITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic' Restraints. Beneorts.
! and Snubbers
,

4.6.H.6. (Cont'd)
,

the original inspection group
,

have been tested or all -

suspect snubbers identified by'

the failure analysis have been
tested, as applicable.

1

If any snubber selected for'

3

j functional testing either .

1 fails to lockup or fails to
move, i.e., frozen in place,
the cause will be evaluated
and if caused by manufacturer#

or design deficiency, all
i snubbers of the same design

subject to the same defect l
4

shall be functionally tested.
This testing requirement shall
be independent of the
requirements stated above for

i

) snubbers not meeting the
functional test acceptance:

criteria.

.

The discovery of loose or
,

a missing attachment fasteners
will be evaluated to determine

4 whether the cause may be
i

localized or generic. The
7

result of the evaluation will
be used to select other jsuspect snubbers for verifying
the attachment fasteners, as
applicable.

7. Functional Test Failure -'

I &1lAEhed component Analysis

4

For the snubber (s) found
INOPERABLE, an engineering
evaluation shall be performed
on the components which are
restrained by the snubber (s).
The purpose of this

( engineering evaluation shall
i be to determine if the

components restrained by the
.

!

BFN 3.6/4.6-21 *

Unit 2
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints.
Supports, and Snubbers

4.6.H.7. (Cont'd)

snubber (s) were adversely
affected by the,

inoperability of the
snubber (s), and in order to

ensure that the restrained
component remains capable of

, meeting the designed service.
~

8. Functional Testing Of
Repaired and Spare Sn'ubbers

Snubbers which fail the
visual inspection or the
functional test acceptance
criteria shall be repaired
or replaced. Replacement
snubbers and snubbers which
have repairs which might
affect the functional test
results shall meet the
functional test criteria
before installation in the'

unit. These snubbers shall
have met the acceptance

,

criteria subsequent to their
most recent service, and the

functional test must have
been performed within
12 months before being
installed in the unit.

9. Exemption from Visual
Inspection or Punctional
Tests.

permanent or other
exemptions from visual
inspections and/or
functional testing for
individual snubbers may be
granted by the Commission if
a justifiable basis for
exemption is presented and
if applicable snubber life
destructive testing was

O
BPN 3.6/4.6-22
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3.6/4.6 PRIIRRY SYSTEM BO8 m _9Y-

' LIMITING CONDITIONS FOR OPERATION
SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints.
Supports, and Snubbers

4.6.H.9 (Cont'd)

performed to qualify
snubber operability for
the applicable design
conditions at either the
completion of their

fabrication or at a
' subsequent date.

Snubbers so exempted
.

shall continue to be
listed in the plant

instructions with
footnotes indicating the
extent of the exemptions.

'

i
10. Snubber Service Life

program

The service life of
snubbers may be extendedO based on an evaluation of
the records of functional.

tests, maintenance
P history, and

environmental conditions
,

to which the snubbers |

have been exposed. |

|
|

O
;BPN 3.6/4.6-23
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'3.6/4.6 BAS 38.

3.6.A/4.6.A Thermal and Pressurization 1, imitations

The vessel has been analyzed for stresses caused by thermal and pressure
transients. Heating and cooling transients throughout plant life at

|uniform rates of 100'F Per hour were considered in the temperature range,

!

{ of 100 to 546'F and were shown to be .within the requirements for stress |
intensity and fatigue limits of Section III of the ASNB Boiler and |

,

Pressure Vessel Code (65 Edition including Summer 1966 addenda). I

operating limits on the reactor vessel pressure and temperature during
normal heatup and cooldown, and during inservice hydrostatic testing, I

were established using Appendix G of the Summer 1972 Addenda to |
4 Section III of the ASME Boiler and Pressure Vessel Code, 1971 Edition, as I

a guide. These operating limits assure that a large postulated surfacee '

flaw, having a depth of one quarter of the material thickness, can be
|safely accommodated in regions of the, vessel shell remote from'

discontinuities. For the purpose of setting these operating limits the,

' reference temperature, RTNDT, of the vessel material was estimated from '
,

| impact test data taken in accordance with requirements of the Code to
which this vessel was designed and manufactured (65 Edition to
Summer 1966 addenda).

i, The fracture toughness.of all ferritic steels gradually and uniformly
decreases with exposure to fast neutrons above a threshold value, and it
is prudent and conservative to account for this in the operation of the i

RPV. Two types of information are needed in this analysis: 1) A |
relationship between the change in fracture toughness of the RPV steel
and the neutron fluence (integrated neutron flux), and 2) a measure ofO the neutron fluence at the point of interest in the RPV well.

{

A relationship between neutron fluence and change in Charpy V, 30-foot
pound transition temperature has been developed for SA302B/SA533 steel |
based on at least 35 experimental data points as shown in Figure 3.6-2. ;

1 In turn, this change in transition temperature can be related to a change
1 in the temperature ordinate shown in Figure G 2110-1_in Appendix G of

Section III of the Boiler Code.

The neutron fluence at any point in the pressure vessel wall can be
computed from core physics data. The neutron fluence can also be

; measured experimentally on the ID of the vessel wall. At present valid
; experimental measurements can be made only over time periods of less than
j five years because of the limitotions of the dosimeter materials. This
; causes no problem because of the exact relationship between thermal power.

produced and the number of neutrons produced from a given core geometry.
A single experimental measurement in a time period of one year can be
used to predict the fluence for the life of the plant in terms of thermal
power output if no great changes in core geometry are made.

I
a

O
BFN 3.6/4.6-26
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3.6/4.6 BASBS

3.6.A/4.6.A (Cont'd)

The vessel pressurization temperatures at any time period can be
determined from the thermal power output of the plant and its relation to
the neutron fluence and from Figure 3.6-2. For heatup or cooldown and
core operation, see curve numbers 2 and 3 on Figure 3.6-1. During the
first fuel cycle, only calculated neutron fluence values can be used. At
the first refueling, neutron dosimeter wires which are installed adjacent
to the vessel wall can be removed to verify the calculated neutron
fluence. As more experience is gained in calculating the fluence the
need to verify it experimentally will disappear. Because of the many
experimental points used to derive Figure 3.6-2, there is no need to
reverify if for technical reasons, but in case verification is required
for other reasons, three sets of mechanical test specimens representing
the base metal, weld metal and weld heat affected zone metal have been
placed in the vessel. These can be removed and tested as required.

As described in paragraph 4.2.5 of the Safety Analysis Report, detailed
stress analyses have been made on the reactor vessel for both

steady-state and transient conditions with respect to material fatigue.
The results of these analyses are compared to allowable stress limits.
Requiring the coolant temperature in an idle recirculation loop to be
within 50*F of the operating loop temperature before a recirculation pump
is started assures that the changes in coolant temperature at the reactor
vessel nozzles and bottom head region are acceptable.

The coolant in the bottom of the vessel is at a lower temperature than
that in the upper regions of the vessel when there is no recirculation
flow. This colder water is forced up when recirculation pumps are
started. This will not result in stresses which exceed ASME Boiler and
pressure Vessel Code, Section III limits when the temperature
differential is not greater than 145'F.

The requirements for full tension boltup of the reactor vessel closure
are based on the NDT temperature plus 60*F. This is derived from the
requirements of the ASME code to which the vessel was built. The NDT
temperature of the closure flanges, adjacent head, and shell material is
a maximum of 40*F and a maximum of 10*F for the stud material.
Therefore, the minimum temperature for full tension boltup is 40*F plus
60*F for a total of 100*F. The partial boltup is restricted to the full
loading of eight studs at 70*F, which is stud NDT temperature (10*F) plus
60*F. The neutron radiation fluence at the closure flanges is well below
1017 nyt 1 1 Mev; therefore, radiation effects will be minor and will
not influence this temperature.

3.6.B/4.6.B Coolant Chemistry

Materials in the primary system are primarily 304 stainless steel and the
Zircaloy cladding. The reactor water chemistry limits are established to
prevent damage to these materials. Limits are placed on conductivity and
chloride concentrations. Conductivity is limited because it is
continuously measured and gives an indication of abnormal conditions and
the presence of unusual materials in the coolant. Chloride limits are
specified to prevent stress corrosion cracking of stainless steel.

O
BFN 3.6/4.6-27
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3.6/4.6 BASES

3.6.B/4.6.B Coolant Chemistry (Cont'd)m

Zircaloy does not exhibit similar stress corrosion failures. However,
there are some operating conditions under which the dissolved oxygen
content of the reactor coolant water could be higher than .2 .3 ppm, such
as reactor startup and hot standby. During these periods, the most
restrictive limits for conductivity and chlorides have been established.
When steaming rates exceed 100,000 lb/hr, boiling deaerates the reactor
water. This reduces dissolved oxygen concentration and assures minimal
chloride-oxygen content, which together tend to induce stress corrosion
cracking.

,

When conductivity is in its normal range, pH and chloride and other
impurities affecting conductivity must also be within their normal
range. When conductivity becomes abnormal, then chloride measurements
are made to determine whether or not they are also out of their normal
operating values. This would not necessarily be the case. Conductivity
could be high due to the presence of a neutral salt which would not have
an effect on pH or chloride. In such a case, high conductivity alone is
not a cause for shutdown. In some types of water-cooled reactors,
conductivities are in fact high due to purposeful addition of additives.
In the case of BWRs, however, where no additives are used and where near
neutral pH is maintained, conductivity provides a very good measure of

4

the quality of the reactor water. Significant changes therein provide '

the operator with a warning mechanism so he can investigate and remedy
the condition causing the change before limiting conditions, with respect
to variables affecting the boundaries of the reactor coolant, are

O, off-standard condition include operation of the reactor cleanup system,
exceeded. Methods available to the operator for correcting the

i

reducing the input of impurities and placing the reactor in the Cold I

Shutdown condition. The major benefit of Cold shutdown is to reduce the
temperature dependent corrosion rates and provide time for the cleanup
system to reestablish the purity of the reactor coolant.

!

The conductivity of the reactor coolant is continuously monitored. The
samples of the coolant which are taken every 96 hours will serve as a I

reference for calibration of these monitors and is considered adequate to
assure accurate readings of the monitors. If conductivity is within its
normal range, chlorides and other impurities will also be within their
normal ranges. The reactor coolant samples will also be used to
determine the chlorides. Therefore, the sampling frequency is considered
adequate to detect long-term changes in the chloride ion content. Daily
sampling is performed when increased chloride concentrations are most
probable. Reactor coolant sampling is increased to once per shift when
the continuous conductivity monitor is unavailable. |

,

BFN 3.6/4.6-28
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3.6/4.6 BASES

3.6.B/4.6.B (Cont'd)

The basis for the equilibrium coolant iodine activity limit is a computed
dose to the thyroid of 36 rem at the exclusion distance during the
two-hour period following a steam line break., This dose is computed with
the conservative assumption of a release of 140,000 lbs of coolant prior
to closure of the isolation valves, and a X/Q Value of 3.4 x 10-4

3Sec/m ,

The maximum activity limit during a short term transient is established
from consideration of a maximum iodine inhalation dose less than
300 rem. The probability of a steam line break accident coincident with
an iodine concentration transient is significantly lower than that of the
accident alone, since operation of the reactor with iodine levels above
the equilibrium value is limited to 5 percent of total operation.

The sampling frequencies are established in order to detect the
occurrence of an iodine transient which may exceed the equilibrium
concentration limit, and to assure that the maximum coolant iodine
concentrations are not exceeded. Additional sampling is required
following power changes and off-gas transients, since present data
indicate that the iodine peaking phenomenon is related to these events.

3.6.C/4.6.C Coolant Leakage

Allowable leakage rates of coolant from the reactor coolant system have
been based on the predicted and experimentally observed behavior of
cracks in pipes and on the ability to makeup coolant system leakage in
the event of loss of offsite ac power. The normally expected background
leakage due to equipment design and the detection capability for
determining coolant system leakage were also considered in establishing
the limits. The behavior of cracks in piping systems has been
experimentally and analytically investigated as part of the USAEC
sponsored Reactor Primary Coolant System Rupture Study (the Pipe Rupture
Study). Work utilizing the data obtained in this study indicates that
leakage from a crack can be detected before the crack grows to a
dangerous or critical size by mechanically or thermally induced cyclic
loading, or stress corrosion cracking or some other mechanism
characterized by gradual crack growth. This evidence suggests that for
leakage somewhat greater than the limit specified for unidentified
leakage, the probability is small that imperfections or cracks associated.

with such leakage would grow rapidly. However, the establishment of
allowable unidentified leakage greater than that given in 3.6.C on the
basis of the data presently available would be premature because of
uncertainties associated with the data. For leakage of the order of
five gpm, as specified in 3.6.c, the experimental and analytical data
suggest a reasonable margin of safety that such leakage magnitude would
not result from a crack approaching the critical size for rapid
propagation. Leakage less than the magnitude specified can be detected

O|
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3.6/4.6 BASBS |
i

I

3.6.c/4.6.c (cont'd)

reasonably in a matter of a few hours utilizing the available leakage
detection. schemes, and if the origin cannot be determined in a reasonably
short time, the unit should be shut down to allow further investigation
and corrective action.

The 2 gym limit for coolant leakage rate increases over any 24-hour |
period is a limit specified by the NRC (Reference 2). This limit applies |only during the RUN mode to avoid being penalized for the expected
coolant leakage increase during pressurizatien.

The total leakage rate consists of all leakage, identified and.
!unidentified, which flows to the drywell floor drain and equipment drain j

; sumps.

The capacity of the drywell floor sump pump is 50 gpm and the capacity of
the drywell equipment sump pump is also 50 gpm. Removal of 25 gym from
either of these sumps can be accomplished with considerable margin.

REFERENCE

! 1. Nuclear. System Leakage Rate Limits (BPNP FSAR Subsection 4.10)
2. Safety Evaluation Report (SER) on IE Bulletin 82-03

3.6.D/4.6.D Relief Valves

: To meet the safety basis, 13 relief valves have been installed on the
unit with a total capacity of 84.1 percent of nuclear boiler rated steam

'

flow. The analysis of the worst overpressure transient. (3-second,

'

closure of all main steam line isolation valves) neglecting the direct
scram (valve position scram) results in a maximum vessel pressure which,
if a peutron flux scram is assumed considering 12 valves OPERABLE,e

j results in adequate margin to the code allowable overpressure limit of
i 1,375 psig.

To meet operational design, the analysis of the plant isolation transient
(generator load reject with bypass valve failure to open) shows that-

12 of the 13 relief valves limit peak system pressure to a value which is
well pelow the allowed vessel overpressure of 1,375 psig.

Experience in relief valve operation shows that a testing of 50 percent,

#

of the valves per year is adequate to detect failures or deteriorations.
i The relief valves are benchtested every second operating cycle to ensure

that their setpoints are within the + 1 percent tolerance. The relief
valves are tested in place once per operating cycle to establish that
they will open and pass steam.

'
,

d I

i
i

.

O;
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3.6/4.6 BASES

3.6.D/4.6.D (Cont *d)

The requirements established above apply when the nuclear system can be
pressurized above ambient conditions. These requirements are applicable
at nuclear system pressures below normal operating pressures because
abnormal operational transients could possibly start at these conditions
such that eventual overpressure relief would be needed. However, these
transients are much less severe, in terms of pressure, than those
starting at rated conditions. The valves need not be functional when the
vessel head is removed, since the nuclear system cannot be pressurized.

REFERENCES

1. Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4)

2. Amendment 22 in response to AEC Question 4.2 of December 6, 1971.

3. " Protection Against Overpressure" (ASME Boiler and Pressure Vessel
Code, Section III, Article 9)

4. Browns Ferry Nuclear Plant Design Deficiency Report--Target Rock
Safety-Relief Valves, transmitted by J. E. Gilleland to F. E. Kruesi,
August 29, 1973

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

3.6.E/4.6.E Jet Pumps

Failure of a jet pump nozzle assembly holddown mechanism, nozzle assembly
and/or riser, would increase the cross-sectional flow area for blowdown
following the design basis double-ended line break. Also, failure of the
diffuser would eliminate the capability to reflood the core to two-thirds
height level following a recirculation line break. Therefore, if a
failure occurred, repairs must be made.

The detection technique is as 'follows. With the two recirculation pumps
balanced in speed to within i 5 percent, the flow rates in both
recirculation loops will be verified by control room monitoring
instruments. If the two flow rate values do not differ by more than
10 percent, riser and nozzle assembly lategrity has been verified.

If they do differ by 10 percent or more, the core flow rate measured by
the jet pump dif fuser differential pressure system must be checked
against the core flow rate derived from the measured values of loop flow
to core flow correlation. If the difference between measured and derived
core flow rate is 10 percent or more (with the derived value higher)
diffuser measurements will be taken to define the location within the
vessel of failed jet pump nozzle (or riser) and the unit shut down for
repairs. If the potential blowdown flow area is increased, the system

O
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3.6/4.6 38331

3.6.E/4.6.E (cont'd)

resistance to the recirculation pump is also reduced; hence, the affected
drive pump will "run out" to a substantially higher flow rate
(approximately 115 percent to 120 percent for a single nozzle failure).
If the two loops are balanced in flow at the same pump speed, the
resistance characteristics cannot have changeu. Any imbalance between
drive loop flow rates would be indicated by the plant process
instrumentation. In addition, the affected jet pump would provide a
leakage path past the core thus reducing the core flow rate. The reverse

.

flow through the inactive jet pump would still be indicated by a positive
differential pressure but the net effect would be a slight decrease
(3 percent to 6 percent) in the total core flow measured. This decrease,
together with the loop flow increase, would result in a lack of
correlation between measured and derived core flow rate. Finally, the
affected jet pump diffuser differential pressure signal would be reduced
because the backflow would be less than the normal forward flow. I

|

A nozzle-riser system failure could also generate the coincident failure
of a jet pump diffuser body; however, the converse is not true. The lack
of any substantial stress in the jet pump diffuser body makes failure
impossible without an initial nozzle-riser system failure.

|3.6.F/4.6.F Recirculation Pump Operation

steady-state operation without forced recirculation will not be permitted
for more than 12 hours. And the start of a recirculation pump from the

O natural circulation condition will not be permitted unless the
temperature difference between the loop to be started and the core
coolant temperature is less than 75'F. This reduces the positive
reactivity insertion to an acceptably low value.

Requiring the discharge valve of the lower speed loop to remain closed
until the speed of the faster pump is below 50% of its rated speed
provides assurance when going from one-to-two pump operation that
excessive vibration of the jet pump risers will not occur.

3.6.G/4.6.G Structural Integrity

The requirements for the reactor coolant systems inservice inspection
program have been identified by evaluating the need for a sampling
examination of areas of high stress and highest probability of failure in
the system and the need to meet as closely as possible the requirements
of Section XI, of the ASME Boiler and Pressure Vessel Code.

The program reflects the built-in limitations of access to the reactor
coolant systems.

It is intended that the required examinations and inspection be completed
during each 10-year interval. The periodic examinations are to be done
during refueling outages or other extended plant shutdown periods.

O
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3.6/4.6 BASES

3.6.G/4.6.G (Cont'd)

only proven nondestructive testing techniques will be used.

More frequent inspections shall be performed on certain circumferential
pipe welds as listed in Section 4.6.G.4 to provide additional protection
against pipe whip. These welds were selected in respect to their
distance from hangers or supports wherein a failure of the weld would
permit the unsupported segments of pipe to strike the drywell wall or
nearby auxiliary systems or contrhl systems. Selection was based on
judgment from actual plant observation of hanger and support locations
and review of drawings. Inspection of all these welds during each
10-year inspection interval will result in three additional examinations
above the requirements of Section XI of ASME Code.

An augmented inservice surveillance program is required to determine
whether any stress corrosion has occurred in any stainless steel piping,
stainless components, and highly-stressed alloy steel such as hanger
springs, as a result of environmental conditions associated with the
March 22, 1975 fire.

REFERENCES

1. Inservice Inspection and Testing (BFNP FSAR Subsection 4.12)

2. Inservice Inspection of Nuclear Reactor Coolant Systems, Section XI,
ASME Boiler and Pressure Vessel Code

3. ASME Boiler and Pressure Vessel Code, Section III (1968 Edition)

4. American Society for Nondestructive Testing No. SNT-TC-1A

(1968 Edition)

5. Mechanical Maintenance Instruction 46 (Mechanical Equipment,
Concrete, and Structural Steel Cleaning Procedure for Residue From
Plant Fire - Units 1 and 2)

6. Mechanical Maintenance Instruction 53 (Evaluation of Corrosion Damage
of Piping Components Which Were Exposed to Residue From March 22,
1975 Fire)

7. Plant Safety Analysis (BFNP FSAR Subsection 4.12)

O
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3.6/4.6 BAggs

3.6.H/4.6.H Seismic Restraints, Supports, and Snubbers,

'

' Seismic restraints, supports, and snubbers (SRSS) are designed to prevent
unrestrained pipe or component motion under dynamic loads-as might occur

iduring an earthquake or severe transient, while allowing normal thermal
|motion during startup and shutdown. The consequence of an inoperable ;

SRSS is an increase in the probability of structural damage to piping or 1

components as a result of 'a seismic or other event initiating dynamic |,

loads. It is therefore required that all SRSS required to protect the |
primary coolant system'or any other safety' system or component be
OPERABLE during reactor operation.

Because the SRSS protection is required only during relatively low
probability events, a period of 72 hours is allowed to replace or restore
the inoperable.SRSS(s) to OpBRABLE status and perform an engineering
evaluation on the supported component or declare the supported system

I inoperable and follow the appropriate limiting condition for operation
! statement for that system. The engineering evaluation is performed to
i determine whether the mode of failure of the SRSS has adversely affected
1 any safety-related component or system.
'

To verify snubber operability functional tests shall be performed during
i the refueling outages, at approximately 18-month intervals.

i
These tests will include stroking of the snubbers to verify proper '

. movement, activation, and bleed or release. Ten percent represents an
| adequate sample for such tests. Observed failures on these samples will
j require an engineering analysis and testing of additional units. ' If the
; engineering analysis results in the determination that the failure of a
'

snubber to activate or to stroke (i.e., seized components) is the result
1 of manufacture or design deficiency, all snubbers subject to the same
{ defect shall~be functionally tested. A thorough inspection of the
. snubber threaded attachments to the pipe or components and the anchorage
! will be made in conjunction with all required functional tests. The

stroke setting of the snubbers selected for functional' testing also will
I

be verified.

All safety-related snubbers are also visually inspected for overall
; integrity and operability. The inspection will include verification of
; Proper orientation, adequate' fluid level if applicable, and proper

attachment of the snubber to piping and structures. The removal of
i insulation or th'e verification of torque values for threaded fasteners is

not required for visual inspections.
1-

;

)
i

,

f

; O
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3.6/4.6 BASES

3.6/4.6 BASES (Continued)

The visual inspection frequency is based upon maintaining a constant
level of snubber protection. Thus, the required inspection interval
varies inversely with the observed snubber failures. The number of
inoperable snubbers found during a required inspection determines the
time interval for the next required inspection. Inspections performed
before that interval has elapsed may be used as a new reference point to
determine the next inspection. However, the results of such early
inspections performed before the original required time interval has
elapsed (nominal time less 25 percent) may not be used to lengthen the
required inspection interval. Any inspection whose results require a
shorter inspection interval will override the previous schedule.

When the cause of the rejection of a snubber in a visual inspection is
clearly established and remedied for that snubber and for any other
snubbers that may be generically susceptible and operability verified by
inservice functional testing, if applicable, that snubber may be exempted
from being counted as inoperable. Generically susceptible snubbers are
those which are of a specific make or model and have the same design
features directly related to rejection of the snubber, or are similarly
located or exposed to the same environmental conditions such as
temperature, radiation, and vibration. Inspection groups may be
established based on design features, and installed conditions which may
be expected to be generic. Each of these inspection groups is inspected
and tested separately unless an engineering analysis indicates the
inspection group is improperly constituted. All suspect snubbers are
subject to inspection and testing regardless of inspection groupings.

O
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7 CONTAINMENT SYSTEMS 4.7 CONTAINMENT SYSTEMS

Applicability Applicability

Applies.to the operating status Applies to the primary and
of the primary and secondary secondary containment
containment systems. integrity.

Objective Obiective

To assure the integrity of the To verify the integrity of the
primary and secondary primary and secondary
containment systems, containment.

.

Specification Specification

A. Primary Containment A. Primary Containment

1. At any time that the 1. Pressure Suppression
irradiated fuel'is in the Chamber
reactor vessel, and the
nuclear system is pressurized a. The suppression
above atmospheric pressure chamber water level
or work is being done which be checked once per
has the potential to drain dsy. Whenever heat

O- the vessel, the pressure is added to the
suppression pool water level ' suppression pool by
and temperature shall be testing of the ECCS
maintained within the or relief valves the
following limits. pool temperature shall'

be continually
monitored and shall be
observed and logged

a. Minimum water level = every 5 minutes
-6.25" (differential until the heat
pressure control >0 psid) addition is
-7.25" (0 psid differen- terminated,
tial pressure control)

b. Maximum water level =
-1"

s

!

|

O
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3.7/4.7 CONTAIl@fENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A. Primary Containment

3.7.A.1 (Cont'd)

c. With the suppression pool
water temperature > 95'F

'initiate pool cooling and
restore the temperature-

to < 95'F within
24 hours or be in at
least Hot Shutdown
within the next 6 hours
and in cold Shutdown
within the following
30 hours.

d. With the suppression
pool water temperature
> 105'F during testing
of EOC3 or relief
valves, stop all
testing, initiate pool
cooling and follow the
action in Specification
3.7.A.I.c above,

e. With the suppression
pool water temperature
> 120*F following
reactor isolation,
depressurize to
< 200 psig at normal
cooldown rates.

f. With the suppression
pool water: temperature
> 110'F during startup
or power operation the
reactor shill be
scrammed.

O
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3.7/4.7 CONTADEENT sina-r-

LIMITING COISITIONS FOR OPERATION SURVEIi. LANCE R8QUIREMENTS

3.7.A. Primary Containment 4.7.A. Primary containment

2.a. Primary containment 2. Integrated Leak Rate Testing
integrity shall be

maintained at all times Primary containment nitrogen
when the reactor is critical consumption shall be

,

I
or when the reactor water monitored to determine the; temperature is above'212*F average daily nitrogen' and fuel is in the reactor consumption for the last
vessel except while 24 hours. Excessive leakage
performing "open vessel" is indicated by a N2

'
physics tests at power consumption rate of > 2% of - llevels not to exceed the primary containment free
5 MW(t). volume per 24 hours

,

(corrected for drywell,

b. Primary containment temperature, pressure, and
integrity is confirmed if venting operations) at
the maximum allowable 49.6 psig. Corrected to
integrated leakage rate, normal drywell operating4

La, does not exceed the pressure of 1.1 psig, thisequivalent of 2 percent of value is $42 SCFH. If_thisi the primary containment value is exceeded, the
volume per 24 hours at the actien specified in
49.6 psig design basis 3.7.A.2.c shall be taken,

i accident pressure, P .a
, The containment leakage rates
{ c. If N2 makeup to the primary shall be demonstrated at thecontainment averaged over following test schedule andi
!

24 hours (corrected for shall be determined in
, pressure, temperature, and conformance with the criteria

,

| venting operations) exceeds specified in Appendix J to-

542 SCFH, it must be reduced 10 CFR 50 using the methods
to < 542 SCFH within 8 hours and provisions of ANSI N45.4! or the reactor shall be (1972).

; placed in Hot Shutdown
'

within the next 16 hours.
1

'

Three type A testsa.

!
(overall integrated
containment leakage rate)
shall be conducted at.,

40 1 10-month intervals
.

during shutdown at either

Pa, 49.6 psig, or at
P . 25 psig, during

,

t! each 10-year plant
inservice inspection.

4

a |

1- |
; -

|
,

i
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

b. If any periodic
type A test fails to meet

either 0.75 La or 0.75
L the test schedulet

for subsequent type A
tests shall be reviewed
and approved by the
commission.,

If two consecutive type A .
tests fail to meet either
0.75L or 0.75 L , aa t
type A test shall be
performed at least every
18 months until two
consecutive type A tests

meet either 0.75 La or
0.75L at which timet

the above test schedule
may be resumed,

c. 1. Test duration shall
be at least 8 hours.

2. A 4-hour
,

stabilization period
will be required and
the containment
atmosphere will be

considered stabilized
when the change in
weighted average air
temperature averaged
over an hour does not
deviate by more than
0.5'R/ hour from the
average rate of
change of temperature
measured from the
previous 4 hours.

O
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3.7/4.7 Congar e s h _

N LIMITING CONDITIONS FOR-OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

h, 4.7.A.2. (Cont'd) I<

1

d. 1. At least 20 sets of data
points at approximately. li
equal time intervals and in,

no case at intervals,

,

. greater than one hour shall

i be provided for proper
statistical analysis.

.

2. The figure of merit for the .<

,

instrumentation system
i. shall never exceed

0.25 L -a
1,

e. The test shall not be
4

concluded with an increasing
calculated leak rate,

f. The accuracy of each type A
test shall be verified by a
supplemental test which:<

() ,

1. Confirms the accuracy of
the test by verifying that
the difference between the-
supplemental data and the

;.

type A test data is within
i

0.25 L or 0.25 L -a t
1

2. Has duration sufficient to
| establish accurately the

change in leakage rate;

between the type A test and:

the supplemental test.

3. Requires the quantity of
gas injected into the

containment or bled from
the containment during the
supplemental test to be
equivalent to at least,

~

25 percent of the total,

! measured leakage at Pa(49.6 psig), or P
t(25 psig).,

4

i

A

.
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMIDJTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

9. Local leak rate tests (LLRTs)
shall be performed on the
primary containment testable
penetrations and isolation

valves, which are not part of
a water-sealed system, at not
less than 49.6 psig (except
for the main steam isolation
valves, see 4.7.A.2.1) and not .
less than 54.6 psig for
water-sealed valves each
operating cycle. Bolted
double-gasketed seals shall be

tested whenever the seal is
closed after being opened and
at least once per operating
cycle. Acceptable methods of
testing are halide gas
detection, soap bubbles,
pressure decay,
hydrostatically pressurized
fluid flow or equivalent.

The personnel air lock shall

be tested at 6-month intervals .

at an internal pressure of not
less than 49.6 psig. In
addition, if the personnel air
lock is opened during periods
when containment integrity is
not required, a test at the
end of such a period will be
conducted at not less than
49.6 psig. If the personnel
air lock is opened during a
period when containment
integrity is required, a test
at 1 2.5 psig shall be
conducted within 3 days after
being opened. If the air lock
is opened more frequently than
once every 3 days, the air

lock shall be tested at least
once every 3 days during the
period of frequent openings.

O
,
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3.7/4.7 CONT 4pSERNT SYSTEMS

h LIMITING CONDITIONS FOR OPERATIONv SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7.A.2.g (Cont'd)

The total leakage from all
penetrations and isolation

valves shall not exceed
60 percent of La Per>
24 hours. Leakage from
containment isolation valves
that terminate below
suppression pool water level,

may be excluded from the
,

total leakage provided a
sufficient fluid inventory is
available to ensure the
sealing function for at least
30 days at a pressure of
54.6 psig. Leakage from
containment isolation valves
that are in closed-loop,
seismic class I lines that
will be water sealed during a
DBA will be measured but will4

be excluded when computing
the total leakage."

Penetrations and isolation
valves are identified as
follows:

i .

(1) Testable penetrations
with double 0-ring seals
- Table 3.7.8.

(2) Testable penetrations
with testable bellows -
Table 3.7.C.

(3) Isolation valves without,

fluid seal - Table 3.7.D..

(4) Testable electrical
penetrations -

Table 3.7.H and

.

(5) Isolation valves sealed
with fluid -
Tables 3.7.8, and 3.7.F.

1

O
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7. A.2. (Cont 'd )

h. (1) If at any time it is

determined that the
criterion of
4.7.A.2.g is
exceeded, repairs
shall be initiated
immediately.

.

(2) If conformance to
.

the criterion of
4.7.A.2.g is not
demonstrated within
48 hours following
detection of
excessive local
leakage, the reactor

shall be shut down
and depressurized
until repairs are
effected and the
local leakage meets
the acceptance
criterion as
demonstrated by
retest.

,

1. The main steamline
isolation valves shall
be tested at a pressure
of 25 psig for leakage
during each refueling
outage. If the leakage
rate of 11.5 scf/hr for
any one main steamline

isolation valve is
exceeded, repairs and
retest shall be
performed to correct the

condition.

O
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3.7/4.7 CONTADSENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEIL, LANCE REQUIREMENTS

4.7.A. Primary Containment
t

4.7.A.2. (cont'd)
, J. Continuous i.eak Rate

Monitor
|

When the primary
containment is inerted
the containment shall be
con' sinuously monitored

' for gross leakage by
review of the inerting,

.
system makeup

,

requirements. This
monitoring system may be
taken out of service for

i maintenance but shall be
i returned to service as
| soon as practicable.

; k. Drywell and Torus
7 Surfaces
1

1 The interior surfaces of;

i
the drywell and torus

I
above the level one foot
below the normal water

t

line and outside _
y

,

surfaces of the torus
below the water line

j shall be visually
inspected each operating

; cycle for deterioration;

I
and any signs of
structural damage with
particular attention to
piping connections and

1

supports and for signs.,

j of distress or
| displacement.*

i
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLAN"E REQUIREMENTS

3.7.A Primary Containment 4.7.A Primary Containment

3. Pressure Suppression Chamber - 3. Pressure Suppression Chamber-
Reactor Building Vacuum Breakers Reactor Building Vacuum Breakers

a. Except as specified in a. The pressure suppression
3.7.A.3.b below, two pressure chamber-reactor building
suppression chamber-reactor vacuum breakers shall be
building vacuum breakers shall exercised and the associated
be OPERABLE at all times when instrumentation including
primary containment integrity setpoint shall be functionally
is required. The setpoint tested for proper operation
of the differential pressure each three months.
instrumentation which actuates ~

the pressure suppression
chamber-reactor building
vacuum breakers shall be
0.5 psid.

b. From and after the date b. A visual examination and
that one of the pressure determination that the
suppression chamber-reactor force required to open each
building vacuum breakers is vacuum breaker (check valve)
made or found to be INOPERABLE does not exceed 0.5 psid
for any reason, reactor will be made each refueling
operation is permissible only outage.
during the succeeding seven
days, provided that the
repair procedure does not
violate primary containment '

integrity.

4. Drywell-Pressure Suppression 4. Drywell-Pressure Suppression
Chamber vacuum Breakers Chamber Vacuum Breakers

a. When primary containment is a. Each drywell-suppression
required, all drywell- chamber vacuum breaker
suppression chamber vacuum shall be exercised through
breakers shall be OPERABLE an opening-closing cycle,

and positioned in the fully every month,
closed position (except
during testing) except as
specified in 3.7 A.4.b and
3.7.A.4.c., below.

b. One drywell-suppression b. When it is determined that
chamber vacuum breaker may two vacuum breakers are
be nonfully closed so long INOPERABLE for opening at a

O
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; 3.7/4.7 CONTAIISBMT SYSTEMB
,

LIMITING COISITIONS FOR OPERATION SURVE1LLANCE REQUIREMENTS

3.7.A Primary Containment 4.7.A Primary Containment

3.7.A.4.b (Cont'd) 4.7.A.4.b (Cont'd)4

as it is determined to be not time when operability is
i more than 3' open as indicated required all other vacuum

by the position lights. breaker valves shall be >

; exercised immediately and every
15 days thereafter until the

,

INOPERABLE valve has been
returned to normal service,

i'

c. mso drywell-suppression c. Once each operating cycle
chamber vacuum breakers each vacuum breaker valve ~

may be determined to be shall be inspected for i
] INOPERABLE for opening. proper operation of the !

] valve and limit switches. '

1

| d. If Specifications 3.7.A.4.a, d. A leak test of the drywell
! .b, or c cannot be met, the to suppression chamber
i unit shall be placed in a structure shall be conducted

Cold shutdown condition in during each operating cycle.,

j en orderly manner within Acceptable leak rate is
; 24 hours. 0.14 lb/sec of primary
{

containment atmosphere with
1 psi differential.

;

f I5. Oxygen Concentration 5. Oxygen concentration
! (

{ a. After completion of the fire- a. The primary containment !
*

i related startup retesting program, oxygen concentration shall || containment atmosphere shall be be measured and recorded i

j reduced to less than 4% oxygen daily. The oxygen
) with nitrogen gas during reactor measurement shall be adjustedi power operation with reactor
I to account for the uncertainty

coolant pressure above 100 psig, of the method used by adding} except as specified in 3.7.A.5.b. a predetermined error function,
b. Within the 24-hour period b. The methods used to measure,

j subsequent to placing the reactor the primary containment
.. in the RUN mode following a shut- oxygen concentration shall !!

down, the containment atmosphere be calibrated once every
oxygen concentration shall be refueling cycle,

j reduced to less than 4% by volume
'

and maintained in this condition.
) Deinerting may cosamence 24 hours
j prior to a shutdown.

d c. If specification 3*.7.A 5.a and
; 3.7.A.S.b cannot be met, an
! orderly shutdown shall be
j initiated and the reactor shall be >
'

in a Cold Shutdown condition
within 24 hours.4

,
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A. Primary Containment 4.7.A. Primary containment

6. Drywell-Suppression Chamber 6. Drywell-Suppression Chamber

Differential Pressure Differential Pressure

a. Differential pressure between a. The pressure differential
the drywell and suppression between the drywell and
chamber shall be maintained suppression chamber shall
at equal to or greater than be recorded at least once
1.1 psid except as specified each shift.
in (1) and (2) below:

'

(1) This differential shall
"

be established within
24 hours of achieving -

operating temperature
and pressure. The
differential pressure
may be reduced to less
than 1.1 psid 24 hours
prior to a scheduled
shutdown.

(2) This differential may
be decreased to less
than 1.1 psid for a
maximum of four hours
during required
operability testing of

*
the HPCI system, RCIC
system and the drywell-
pressure suppression
chamber vacuum breakers,

b. If the differential pressure
of Specification 3.7.A.6.a
cannot be maintained and the
differential pressure cannot
be restored within the
subsequent six-hour period,
an orderly shutdown shall be
initiated and the reactor
shall be in the Cold Shutdown
condition within 24 hours.

O
BFN 3.7/4.7-12
Unit 2
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3.7/4.7 CONTAINIENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment
System

1. Except as specified in 1. At least once per year,
Specification 3.7.B.3 below, the following conditions
all three trains of the shall be demonstrated,

standby gas treatment system
shall be OPERABLE at all a. Pressure drop across
times when secondary the combined HEPA
containment integrity is filters and charcoal
required. adsorber banks is less'

. than 6 inches of water
'

at a flow of 9000 cfm
(i 10%).

b. The inlet heaters on
each circuit are
tested in accordance
with ANSI N510-1975,

and are capable of an
output of at least
40 kW.

c. Air distribution is
uniform within 20%,

across HEPA filters
,

and charcoal
adsorbers.

:
,

|

! :

i

1

|

ji

l

'

li
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3.7/4.7 CONTAINMENT SYSTEMS

_ LIMITING C NDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment System

2. a. The results of the in-place 2. a. The tests and sample
cold DOP and halogenated analysis of
hydrocarbon tests at 1 10% Specification 3.7.B.2
design flow on HEPA filters shall be performed at
and charcoal adsorber banks least once per
shall show 199% DOP removal operating cycle or
and 199% halogenated once every 18 months
hydrocarbon removal when whichever occurs
tested in accordance with first for standby
ANSI N510-1975, service or after every

720 hours of system
operation and following
significant painting,
fire or chemical release
in any ventilation zone

-

communicating with the
system,

b. The results of laboratory b. Cold DOP testing shall
carbon sample analysis be performed after
shall show 190% radioactive each complete or partial
methyl iodide removal when replacement of the HEPA
tested in accordance with filter bank or after any
ANSI N510-1975 (130*C, structural maintenance
95% R.H.). on the system housing.

c. System shall be shown to c. Halogenated hydrocarbon
operate within 110% design testing shall be
flow. performed after each

complete or partial
replacement of the

charcoal adsorber bank
or after any structural
maintenance on the-

system housing.

|

O
BPN 3.7/4.7-14
Unit 2
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3.7/4.7 CONTAIINEENT SYSTEMS

N( _LINYTIMG N ITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
'

3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment
System

4.7.B.2 (Cont'd)
.

d. Each trai<. chall be
operated a total of at
least 10 hours every
month.

d

e. Test sealing of gaskets
for housing doors shall
be performed utilizing
chemical smoke
generators during each
test performed for

'

compliance with
Specification 4.7.B.2.a
and Specification

3.7.B.2.a.

3. From and after the date 3. a. Once per operating cyclethat one train of the automatic initiation ofstandby gas treatment each branch of the
system is made or found

O standby gas treatment
to be INOPERABLE for any system shall be
reason, reactor operation demonstrated from each
and fuel handling is unit's controls.

i permissible only during the
!.

succeeding 7 days unless b. At least once per year i
isuch circuit is sooner made manual operability of |OPERABLE, provided that the bypass valve for

during such 7 days all active filter cooling shall be
components of the other two demonstrated.
standby gas treatment trains

shall be OPERABLE.? c. When one train of the
standby gas treatment
system becomes

INOPERABLE the other
two trains shall be
demonstrated to be
OPERABLE within 2 hours
and daily thereafter.

4. If these conditions cannot
be met, the reactor shall be

fplaced in a condition for

which the standby gas treatment |
'

system is not required.

O
BPN 3.7/4.7-15'

Unit 2 '
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3.7/4.7 CONTAINMENT SYSTEMS

nLIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.C. Secondary containment 4.7.C. Secondary containment

1. Secondary containment integrity 1. Secondary containment
shall be maintained in the surveillance shall be ,

reactor zone at all times performed as indicated
except as specified in below:
3.7.C.2.

a. Secondary containment
capability to maintain
1/4 inch of water

'

vacuum under calm wind
(< 5 mph) conditions

with a system leakage
rate of not more than
12.000 cfm. shall be
demonstrated at each

'

refueling outage prior
i

to refueling.

2. If reactor zone secondary 2. After a secondary
containment integrity cannot containment violation isbe maintained the following determined the standby gas
conditions shall be met: treatment system will be

operated immediately after
a. The reactor shall be made the affected zones are i

suberitical and Specification isolated from the remainder3.3.A shall be met. of the secondary
containment to confirm itsb. The reactor shall be cooled ability to maintain the

down below 212*F and the remainder of the secondary |reactor coolant system containment at 1/4-inch '

vented. of water negative pressure
under calm wind conditions.c. Puel movement shall not be

permitted in the reactor zone.
.

d. Primary containment integrity
maintained.

3. Secondary containment integrity
shall be maintained in the

irefueling zone, except as
specified in 3.7.C.4.

!

el
BFN 3.7/4.7-16
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3.~7/4.7 00errAIDEENT SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.c. Secondary containment

4. If refueling zone secondary
containment cannot be
maintained the following
conditions shall be met:

a. Handling of spent fuel and
all operations over spent
fuel pools and open reactor
wells containing fuel'shall
be prohibited.

b. The standby gas treatment
system suction to the
refueling zone will_be
blocked except for a
controlled leakage area
sized to assure the
achieving of a vacuum of

at least 1/4-inch of water
~

and not over 3 inches of
water in all three reactor
zones.

D. primary Containment Isolation Valves D. primary containment Isolation valves

1. During reactor power operation, 1. The primary contairement
all isolation valves listed in isolation valvesTable 3.7.A and all reactor surveillance shall becoolant system instrument line performed as follows:
flow check valves shall be
OPERABLE except as'specified a. At least once perin 3.7.D.2. operating cycle the

OPERABLE isolation valves
that are power operated and-

automatically initiated
shall be tested for
simulated automatic
initiation and closure
times.

b. At least once per quarter:

(1) All normally open
power-operated
isolation valves
(except for the main
steam line
power-operatedA isolation valves)g shall be fully closed
and reopened.

BPN 3.7/4.7-17Unit 2
.
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVE1LLANCE REQUIREMENTS

3.7.D. Primary Containment Isolation 4.7.D. Primary Containment Isolation

Valves Valves

4.7.D.l.b (Cont'd)

(2) With the reactor power
less than 75%, trip main
steam isolation valves
individually and verify
closure time.

c. At least twice per week the
'

main steam line power-operated
isolation valves shall be ~
exercised one at a time by
partial closure and subsequent
reopening.

d. At least once per operating
cycle the operability of the
reactor coolant system
instrument line flow check
valves shall be verified.

2. In the event any isolation valve 2. Whenever an isolation valve
specified in Table 3.7.A becomes listed in Table 3.7.A is
INOPERABLE, reactor power INOPERABLE, the position of at
operation may continue provided least one other valve in each
at least one valve in each line line having an INOPERABLE valve
having an INOPERABLE valve is in shall be recorded daily.

*

the mode corresponding to the
isolated condition.

3. If Specification 3.7.D.1 and
3.7.D.2 cannot be met, an
orderly shutdown shall be

initiated and the reactor shall
be in the Cold Shutdown condition
within 24 hours.

,

O
BFN. 3.7/4.7-18
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3.7/4.7 CONTAIMENT SYSTEMS {

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

.

3.7.E. Control Room Emergency Ventilation 4.7.E Control Room Emergency,
'

Ventilation.

l. Except as specified in 1. At-least once per operating
Specification 3.7.E.3 below, cycle, not to exceed

i both control room emergency 18 months, the pressure. drop
pressurization systems across the combined HEPA,

shall be OPERABLE at all filters and charcoal adsorber
times when any reactor banks shall be demonstrated to
vessel contains irradiated to be less than 6 inches of
fuel. water at system design flow

'

rate (i 10%).
,

2. a. The results of the in-place 2. a. The tests and sample
cold DOP and halogenated analysis of Specification
hydrocarbon tests at design 3.").E.2 shall be performed
flows on HEPA filters and at least once per operating,

charcoal adsorber banks cycle or once every
1 shall show 199% DOP removal 18 months, whichever occurs

and 199% halogenated first for standby service
; hydrocarbon removal when or after every 720 hours of

tested in accordance with system operation and
ANSI N510-1975. following significant

; painting, fire, or chemical

O_ release in any ventilation
zone communicating with the
system.

,

b. The results of laboratory ,b. Cold DOP testing shall be
carbon sample analysis shall performed after each

; show 190% radioactive methyl complete or partial
'

iodide removal at a velocity replacement of the HEPA
when tested in accordance filter bank or after any
with ANSI N510-1975 structural maintenance on(130*C, 95% R.H.). the system housing.

c. System flow rate shall be c. Halogenated hydrocarbon
shown to be within 110% testing shall be performed

; design flow when tested in after each complete or
; accordance with ANSI partial replacement of the'

N510-1975. charcoal adsorber bank or
after any structural

i maintenance on the system
4

housing,

d. Each circuit shall be
operated at least 10 hours
every month.

$
-

,

4
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRL4ENTS

3.7.E. Control Room Emergency 4.7.E. Control Room Bluergency

ventilation Ventilation

3. From and after the date that 3. At least once per operating

one of the control room cycle not to exceed 18 months,
emergency pressurization automatic initiation of the

systems is made or found to control room emergency

be INOPERABLE for any reason, pressurization system shall be
reactor operation or refueling demonstrated.
operations is permissible only
during the succeeding 7 days
unless such circuit is sooner
made OPERABLE.

4. If these conditions cannot be 4. During the simulated automatic
met, reactor shutdown shall be actuation test of this system

initiated and all reactors (see Table 4.2.0), it shall be

shall be in Cold Shutdown verified that the following

within 24 hours for reactor dampers operate as indicated:
operations and refueling
operations shall be terminated close: FCO-150 B, D, E, and F

within 2 hours. Open: FCO-151
FCO-152

O
.

o

O
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3.7/4.7 CONTAItMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
,

.
3.7.F. Primary Containment Purge 4.7.F. Primary Containment Purge.

'
System System

1. The primary containment shall 1. At least once per operating
,

be normally. vented and purged cycle, not to exceed 18 months,4

through the primary containment' the pressure drop across the.

purge system. The standby gas combined HEPA filters and
. treatment system may be used charcoal adsorber banks shall
" when primary containment purge be demonstrated to be less than

system is INOPERABLE. 8.5 inches of water at system
design flow rate (i 10%).

2. a. The results of the in-place 2. a. The tests and sample
cold DOP and halogenated analysis of Specification -
hydrocarbon tests at design 3.~1.F.2 shall be performed

flows on HEPA filters and at least once per operating
charcoal adsorber banks shall cycle or once every'

show 199% DOP removal and 18 months, whichever occurs

199% halogenated hydrocarbon first or after 720 hours
removal when tested in of system operation and
accordance with following significant
ANSI N510-1975. painting, fire, or chemicali

i release in any ventilation
4 zone communicating with
'

the system.

b. The results of laboratory b. Cold DOP testing shall be
carbon sample analysis performed after each

shall show 185% radioactive complete or partial
methyl iodide removal when replacement of the HEPA '

] tested in accordance with filter bank or after any
ANSI N510-1975 structural maintenance on,

] (130*C 95% R.H.). the system housing.

i

c. System flow rate shall be c. Halogenated hydrocarbon |
shown to be within 110% of testing shall be performed

,

design flow when tested in af ter each complete or ,

accordance with ANSI N510- partial replacement of the |
1975. charcoal adsorber bank or 1

after any structural
. . maintenance on the system
! housing.

1
i

f

.

,
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.G. Containment Atmosphere 4.7.G. Containment Atmosphere
Dilution System (CAD) Dilution System (CAD)

1. The Containment atmosphere 1. System Operability
Dilution (CAD) System shall
be OPERABLE with:

a. Two independent a. At least once
systems capable of per month-cycle
supplying nitrogen each solenoid
to the drywell and operated air /
torus. nitrogen valve

through at least
one complete cycle ,
of full travel and
verify that each
manual valve in the
flow path is open.

b. A minimum supply of b. Verify that the CAD
2,500 gallons of system contains a
liquid nitrogen per minimum supply of
system. 2,500 gallons of

liquid nitrogen
twice per week.

2. The Containment Atmosphere
Dilution (CAD) System shall
be OPERABLE whenever the

'

reactor mode switch is in
the "RUN" position.

3. If one system is INOPERABLE,
the reactor may remain in
operation for a period of
30 days provided all active
components in the other system
are OPERABLE.

.

~O
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3.7/4.7 CONTAINMENT SYSTEMS,

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
.

3.7.G. Containment Atmosphere
Dilution System (CAD)

# 4. If Specifiestions 3.7.G.1
and 3.7.G.2, or 3.7.G.3-

cannot be met, an orderly

shutdown shall be
initiated and the reactor
shall be in the Cold
Shutdown condition within
24 hours.

5. Primary containment

Pressure shall be limited -

to a maximum of 30 psig
during repressurization
following a loss of
coolant accident.

s

,

e

i

|

|

,
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.H. Containment Atmosphere 4.7.H. Containment Atmosphere

Monitoring (CAM) System Monitorina (CAM) System -

!!2 Analyzer Hg Analyzer

1. Whenever the reactor is 1. Each hydrogen analyzer
not in Cold Shutdown, two system shall be
independent gas analyzer demonstrated OPERABLE at
systems shall be OPERABLE least once per quarter

for monitoring the drywell by performing a CHANNRL
and the torus. CALIBRATION using

standard gas samples
containing a nominal
eight-volume-percent
hydrogen balance -

nitrogen.

2. With one hydrogen ar.alyzer 2. Each hydrogen analyzer
INOPERABLE, restore at system shall be
least two hydrogen demonstrated OPERABLE
analyzers to OPERABLE by performing a CHANNEL
status within 30 days or FUNCTIONAL TEST
be in at least Hot Shutdown monthly.
within the next 24 hours.

3. With no, hydrogen analyzer
OPERABLE the reactor shall
be in Hot shutdown within
24 hours.

.

O
BFN 3.7/4.7-24

*

Unit 2

|



.
-

.
.. . . . . . . _

.. .

.. . . . . . . . .

TABLE 3.7.A
PRIMARY CONTAIIP9ENT ISOLATION VALVES

Number of Power Maximum Action on .

Operated Valves Operating Normal Initiating
- Group Valve Identification Inboard Outboard Time (sec.) Position Sienal

1 Main steamitne isolation valves
(FCV-1-14, 26, 37, & 51; 1-15,
27, 38, & 52) 4 4 3<T<5- 0 GC

1 Main steamitne drain isolation
valves (FCV-1-55 & 1-56) 1 1 15 0 GC

1* Reactor Water sample line
isolation valves 1 1 5 C SC

2 RNRS shutdown cooling supply
isolation valves (FCV-74-48 & 47) 1 1 40 C SC

2 RMR$ - LPCI to reactor (FCV-74-53 & 67) 2 30 C SC

w 2 RMRS flush and drain vent to suppression

L chamber (FCV-74-102.103,119 & 120) 4 20 C SC

2 Suppression Chamber Drain (FCV-75-57, 58) 2 15 0** GC

2 Dryv 4 equipment drain discharge
u isolation valves (FCV-77-15A & 158) 2 15 0 GC

2' Drywell floor drain discharge isolation

valves (FCV-77-2A & 2B) 2 15 0 GC

*These valves isolate only on reactor vessel low low water level (470*) and main steam line high radiation of
G up 1 isolations.

**These valves are normally open when the pressure suppression head tank is aligned to serve the RHR and CS
discharge piping and closed when the condensate head tank is used to serve the RNR and CS discharge piping.
(See Speciftcation 3.5.H)

BFN-Unit 2
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TACLE 3.7.A (Continued)

Dumber ef Power Manimum Action on
Operated Valves Operating Normal Initiating

Grous valve Identification Inboard Outboard Time fsec.) Position Sianal

3 Reactor water cleanup system supply
isolation valves FCV-69-1 & 2 1 1 30 0 GC

4 FCV 73-81 (Bypass around FCV 73-3) 1 10 0 GC

4 HPCIS steamline isolation valves
FCV-73-2 & 3 1 1 20 0 GC

5 RCICS steamitne isolation valves
FCV-71-2 & 3 1 1 15 0 GC

6 Drywell nitrogen purge inlet isolation
valves (FCV-76-18) 1 5 C SC

6 Suppression chamber nitrogen purge
inlet isolation valves (FCV-76-19) 1 5 C SC

w
L 6 Drywell Main Exhaust isolation

valves (FCV-64-29 and 30) 2 2.5 C SC

y 6 Suppression chamber main exhaust
na isolation valves (FCV-64-32 and 33) 2 2.5 C SCe

6 Drywell/ Suppression Chamber purge
inlet (FCV-64-17) 1 2.5 C SC

6 Drywell Atmosphere purge inlet
(FCV-64-18) 1 2.5 C SC

BFN-Unit 2
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O
TABLE 3.7.A (Continued)

N.suber cf Power Maxianse Action on
Operated Valves Operating Normal Initiating

Group Valve fdmotification Inbcard Qutboard Time fiac.) Position Sinnal
~

6 Torus Hydrogen Sample Line Valves
Analyzer A (FSV-76-55, 56) 2 NA Note 1 SC ;

6 Torus Oxygen Sample Line Valves
Analyzer A (FSV-76-53, 54) 2 NA Note 1 SC

6 Drywell Hydrogen Sample Line Valves
Analyzer A (FSV-76-49. 50) 2 NA Note 1 SC

t

6 Drywell Oxygen Sample Line Valves
Analyzer A (FSV-76-51, 52) 2 NA Note 1 SC

6 Sample Return Valves - Analyzer A
(FSV-76-57, 54) 2 NA 0 GC

6 Torus Hydrogen Sample Line Valves
y Analyzer 8 (FSV-76-65. 66) 2 NA Note 1 SC
w
) 6 Torus Oxygen Sample Line Valves-

_gAnalyzer B (FSV-76-63, 64) 2 NA Note 1 SC.

Y Iw 6 Drywell Mydrogen Sample Line valves-
N Analyzer 8 (FSV-76-59, 60) 2 NA Note i SC

6 Drywell Oxygen Sample Line Valves-
Analyzer 8 (FSV-76-61, 62) 2 NA Note 1 SC .

6 Sample Return valves- f
Analyzer B (FSV-76-67, 68) 2 NA 0 GC

Note 1: Analyzers are such that one is sampling drywell hydrogen and oxygen (valves from drymell open - valves frown
torus Closed) while the other is sampling torus hydrogen and oxygen (valves from torus open - valves from
drywell closed)

|

BFN-Unit 2
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TABLE 3.7.A (Continued)

htsnber (F Power Maxinum Action en
Operated Valves Operating Normal Initiating

Group Valve Identification Inboard Outboard Time fsec.) Position Sienal

6 Suppression Chamber p rge inlet
(FCV-64-19) 1 2.5 C SC

6 Drywell/ Suppression Chamber nitrogen
purge inlet (FCV-76-17) 1 5 C SC

6 Drywell Exhaust Valve Bypass to Standby
Gas Treatment System (FCV-64-31) 1 5 0 GC

6 Suppression Chamber Exhaust Valve
Bypass to Standby Gas Treatment
System (FCV-64-34) 1 5 0 GC

5 System Suction Isolation Valves to
Atr Compressors "A" and "B"
(TCV-22-62. 63) 2 15 0 GC

w
L 7 RCIC Steamline Drain (FCV-71-6A. 68) 2 5 0 GC

s

7 RCIC Condensate P g Drain.

y (FCV-71-7A. 78) 2 5 C SC

7 HPCI Hotwell pump discharge isolation
valves (FCV-73-17A. 178) 2 5 C SC

7 HPCI steamline drain (FCV-73-6A. -68) 2 5 0 GC

8 TIP Guide Tubes (5) I per guide hA C GC
tube

BFN-Unit 2
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TABLE 3.7.A (Continued)

N e er of Power Maximum Action on
enerated valves Operating Normal Initiating

[
Grous valve Identirtention Inboard outhaard Time (sec.1 Position stenal

Standby liquid control system
check valves CV 63-526 & 525 1 i NA C Proceis

Feedsater check valves
CV-3-558, 572. 554 & 568 2 2 NA 0 Process

Control rod hydraulic return
check valves CV-45-576 & 573 1 1 NA 0 Process

RNRS - LPCI to reactor check
valves CV-74-54 & 68 2 NA C Process

6' CAD System Torus /Drywell Exhaust
to Stand 0y Gas Treatment
(FCV-84-19, 20) 2 10 C SC

* W 6 Drywell/ Suppression Chamber Nitrogen 1 5 C SC',

w Purge Inlet (FCV-76-24)

kCore Spray Discharge to Reactor-

y Check Valves FCV-75-26. 54 2 NA C Process

* 6 Drywell P air compressor suction

valve (FCV-64-139) 1 10 C SC

6 Drywell P air compressor discharge
valve (FCV-64-140) 1 10 C SC

6 Drywell CAM suction valves
(FCV-90-254A and 2548) 2 10 0 GC

6 Drywell CAM discharge valves
(FCV-90-257A and 2578) 2 10 0 GC

|
6 Drywell CAM suction valve

| (FCV-90-255) 1 10 0 GC

BFN-Unit 2
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'NCFFES FOR TABLE 3,7. A
;

Key: 0 = open
C = Closed

SC = Stays Closed
GC = Goes Closed

J Note: Isolation groupings are as follows:
;
* Group 1: The valves in Group 1 are actuated by any one of the following

conditions:
4

i 1. Reactor Vessel Low Water Level (378")
2. Main Steamline High Radiation
3. Main Steamline High Flow'

4. Main Steamline Space High Temperature
5. Main Steamline Low Pressure

Group 2: The valves in Group 2 are actuated by any of the following
conditions:

I

i 1. Reactor Vessel Low Water Level (538")
2. High Drywell Pressure

I

i Group 3: The valves in Group 3 are actuated by any of the following
'

conditions:

1. Reactor Low Water Level (538").
'

2. Reactor Water Cleanup System High Temperature
3. Reactor Water Cleanup System High Drain Temperature

Group 4: The valves in Group 4 are actuated by any of the following
conditions:

1 1. HPCI Steamline Space High Temperature
2. HPCI Steam 11ne High Flow
3. HPCI Steamline Low Pressure

|

! Group 5: The valves in Group 5 are actuated by any of the following condition:
!
i 1. RCIC Steamline Space High Temperature
1 2. RCIC Steamline High Flow
| 3. RCIC Steamline Low Pressure
t

; Group 6: The valves in Group 6 are actuated by any of the following

1 conditions:

1. Reactor Vessel Low Water Level (538")
2. High Drywell pressure
3. Reactor Building Ventilation High Radiation

|

3.7/4.7-30
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Group 7: The valves in Group 7 are automatically actuated by only the
following condition:

1. The respective turbine steam supply valvo not fully closed.

Group 8: The valves in Group 8 are automatically actuated by only the
following conditions:

1. High Drywell Pressure
2. Reactor vessel Lew Water Level (538")

O
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TABLE 3.7 B
TESTABLE PENETRATIONS WITH DOUBLE O-RING SEALS

Penetration No. Identification

X-1A Equipment Hatch
X-1B Rquipment Hatch
X-4 Head Access, Drywell

' X-6 CRD Removal Hatch
X-25 Flange on 64-18
X-25 Flange on 64-19
X-25 Flange on 84-8A
X-25 Flange on 84-8D
X-26 Flange on 64-31
X-26 Flange on 64-34
X-35A TIP Drive

| X-35B TIP Drive
X-35C TIP Drive
X-35D TIP Drive
X-35E TIP Drive

i X-35F TIP Indexer Purge
: X-350 Spare

X-47 Power Operation Test
X-200A Suppression Chamber Access Hatch
X-2008 Suppression Chamber Access Hatch
X-200B Drywell Head
X-2008 Shear Lub No. 1
X-200B Shear Lub No. 2
X-2008 Shear Lub No. 3
X-200B Shear Lub No. 4

1 X-200D Shear Lub No. 5
X-200B Shear Lub No. 6
X-2008 Shear Lub No. 7
X-200B Shear Lub No. 8
X-205 Flange on 64-20

! X-205 Flange on 64-21
X-205 Plange on 84-8B
X-205 Flange on 84-8C
X-205 Flange on 76-18
X-205 Flange on 76-19

1 X-223 Suppression Chamber Access Hatch
! X-231 Flange on 64-29

X-231 Flange on 64-32

i
,

i

,

i

|
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; TABLE 3.7.C
..

TESTABLE PENETRATIONS WITH TESTABLE BELLOWSi

i I
4

1 X-7A - Primary Steamline X-11 Steamline to HPCI Turbine-

i;

, X-75 - Primary Steamline X-12 - RHR Shutdown Supply Line
i ;

X-7C - Primary Steamline X-13A - RHR Return Line
i.
! X-7D Primary Steamline X-13B - RHR Return Line-

i

j X-8 - Primary Steamline Drain X-14 - Reactor Water Cleanup Line
,

}
j X-9A Feedwater Line X-16A - Core Spray Line-

j X-98 Feedwater Line X-168 - Core Spray Line-

X-10 Steamline to RCIC Turbine X-17 - Blank
-

,

l

1

i !

1
;

i
4

$

l
1

|

1,

e

|

!

|

|

|

s

!

,

t

!

I

l

1
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TABLE 3.7.D
AIR TESTED ISOLATION VALVES.,

Valve Valve Identification

1-14 Main Steam
1-15 Main Steam

i -1-26 Main Steam
'

! 1-27 Main Steen
1-37 Main Steam

' 1-38 Main Steam
1-51 Main Steam

j 1-52 Main Steam
;

1-55 Main Steam Drain'

I 1-56 Main Steam Drain
2-1192 Service Water
2-1383 Service Water
3-554 Feedwater1

' 3-558 Feedwater
3-568 Feedwater

) 3-572 Feedwater
32-62 Drywell compressor Suction"

32-63 Drywell Compressor Suction
32-336 Drywell Compressor Return,

32-2163 Drywell Compressor Return
'' 33-1070 Service Air

33-785 Service Air
| 43-13 Reactor Water Sample Lines
! - 43-14 Reactor Water Sample Lines
} 63-525 Standby Liquid control Discharge
| 63-526 Standby Liquid Control Discharge
i 64-17 Drywell and Suppression Chamber Air
i Purge Inlet

J 64-18 Drywell Air Purge Inlet
; 64-19 Suppression Chamber Air Purge Inlet

64-20 Suppression Chamber vacuum Relief;

j 64-c.v. Suppression Chamber Vacuum Relief
64-21 Suppression Chamber Vacuum Relief:

| 64-c.v. Suppression chamber Vacuum Relief
i 64-29 Drywell Main Exhaust

4

! 64-30 Drywell Main Exhaust |
| 64-32 Suppression Chamber Main Exhaust
{ 64-33 Suppression Chamber Main Exhaust

64-31 Drywell Exhaust to Standby Gas Treatment
i 64-34 Suppression Chamber to Standby Gas
| Treatment
; 64-139 Drywell Pressurization, Compressor Suction

64-140 Drywell Pressurization, Compressor,

i Discharge

i
!

!
i

i
I

; BFN 3.7/4.7-34
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TABLE 3.7.D (Continued)

valve valve Identification

68-508 CRD to RC Pump Seals
68-523 CRD to RC Pump Seals
68-550 CRD to RC Pump Seals
68-555 CRD to RC Pump Seals
69-1 RWCU Supply
69-2 RWCU Supply
69-579 RWCU Return
71-2 RCIC Steam Supply
71-3 RCIC Steam Supply
71-39 RCIC Pump Discharge
71-40 RCIC Pump Discharge'
73-2 RCIC Steam Supply
73-3 RCIC Steam Supply
73-44 HPCI Pump Discharge
73-45 HPCI Pump Discharge
73-81 HPCI Steam Supply Bypass
74-47 RHR Shutdown Suction
74-48 RHR Shutdown Suction
74-661 RHR Shutdown Suction
74-662 RHR Shutdown Suction
76-17 Drywell/ Suppression Chamber Nitrogen Purge
76-18 Drywell Nitrogen Purge Inlet
76-19 Suppression Cha'mber Purge Inlet
76-24 Drywell/ Suppression Chamber Nitrogen Purge
76-49 Containment Atmospheric Monitor
76-50 Containment Atmospheric Monitor
76-51 Containment Atmospheric Monitor
76-52 Containment Atmospheric Monitor
76-53 Containment Atmospheric Monitor
76-54 Containment Atmospheric Monitor
76-55 Containment Atmospheric Monitor
76-56 Containment Atmospheric Monitor
76-57 Containment Atmospheric Monitor
76-58 Containment Atmospheric Monitor
76-59 Containment Atmospheric Monitor
76-60 Containment Atmospheric Monitor
76-61 Containment Atmospheric Monitor
76-62 Containment Atmospheric Monitor
76-63 Containment Atmospheric Monitor
76-64 Containment Atmospheric Monitor
76-65 Containment Atmospheric Monitor
76-66 Containment Atmospheric Monitor
76-67 Containment Atmospheric Monitor
76-68 Containment Atmospheric Monitor
77-2A Drywell Floordrain Sump
77-2B Drywell Floordrain Sump
77-15A Drywell Equipment Drain Sump
77-15B Drywell Equipment Drain Sump

9
BFN 3.7/4.7-35
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TABLE 3.7.D (Continued)

p valve valve Identification

- 84-8A Containment Atmospheric Dilution
84-8B Containment Atmospheric Dilution
84-8C Containment Atmospheric Dilution
84-8D Containment Atmospheric Dilution
84-19 Containment Atmospheric Dilution,

' 84-20 Main Exhaust to Standby Gas Treatment
84-600 Main Exhaust to Standby Gas Treatment
84-601 Main Exhaust to Standby Cas Treatment
84-602 Main Exhaust to Standby Gas Treatment
84-603 Main Exhaust to standby Gas Treatment
85-576 CRD Hydraulic Return

j 90-254A Radiation Monitor Suction
90-254B Radiation Monitor Suction;

90-255 Radiation Monitor Suction
90-257A Radiation Monitor Discharge
90-257B Radiation Monitor Discharge

!

l

,

1

1

1

!
1

!

)

|

,

!
i
i
!

|

1

|

I
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' TABLE 3.7.5
PRIMARY CONTAll#IENT ISOLATION VALVES WHICH TERMINATE

i BE14W THE SUPPRESSION POOL WATER LEVEL\

valve Valve Identification

I 12-738 Auxiliary Boiler to RCIC
12-741 Auxiliary Boiler to RCIC
43-28A RHR Suppression Chamber Sample Lines
43-28B RHR Suppression Chamber Sample Lines
43-29A RHR Suppression Chamber Sample Lines
43-298 RHR Suppression Chamber Sample Linest

71-14 NCIC Turbine Exhaust
71-32 RCIC Vacuum Pump Discharge

j 71-580 RCIC Turbine Exhaust
71-592 RCIC Vacuum Pump Discharge
73-23 HPCI Turbine Exhaust
73-24 HPCI Turbine Exhaust Drain

! 73-603 HPCI Turbine Exhaust
73-609 HPCI Exhaust Drain

1 74-722 RHR
75-57 Core Spray to Auxiliary Boiler,

75-58 Core Spray to Auxiliary Boiler

i

O
i

:

I

|
1

l

>

;
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TABLE 3.7.F

O PRIMARY CONTAINMENT ISOLATION VALVES LOCATED IN
WATER SEALED SEISMIC CLASS 1 LINES

Valve Valve Identification

74-53 RHR LPCI Discharge
74-54 RHR
74-57 RHR Suppression Chamber Spray
74-58 RHR Suppression Chamber Spray
74-60 RHR Drywell Spray
74-61 RHR Drywell Spray
74-67 RHR LPCI Discharge
74-68 RHR LPCI Discharge
74-71 RHR Suppression Chamber Spray
74-72 RHR Suppression Chamber Spray
74-74 RHR Drywell Spray
74-75 RHR Drywell Spray
75-25 Core Spray Discharge
75-26 Core Spray Discharge
75-53 Core Spray Discharge
75-54 Core Spray Discharge

O

,

O
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i TABLE 3.7.M
*

t

| TESTABLE ELBCTRICAL PENETRATIONS
,

i

i

i l

; I

!
4

J

}. X-1004 Indication and control
.
t

| X-1005 Neutron Monitoring
,

| i
X-100C " "*

i
4

l X-100D i
" "

i

X-100E " "

:

j X-100F " "

!
'

] X-1000 CRD Rod Position Indic.

! X-101A Recirc. Pump Power
i

X-101B " " "

; X-101C " " "

,

| X-101D " " "

i
j X-102 Thermocouples
, ,

j X-103 CRD Rod Position Indic.

X-104A Indication and Control
1
a

X-1048 CRD Position Indic.-

3

| X-104C Neutron Monitor
I

] X-104D Thermocouples
i
I

X-104E Indication and control

X-104F " " "

j X-105A Spare (non-testable)

i
l- X-1058 Recirc. Pump Power
1

| X-105C " " "

,

l.
4

i

l
i
J
i

5
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TAst.E 3.*l.H (Continued)

X-105D Spare

X-106A CRD Rod Position Indic.

X-106B Neutron lionitoring

" "X-107A

X-107B Spare (testable)

X-108A Power

X-108B CRD Rod Position Indic.

" " " "X-10)

X-110A Power

X-110B CRD Rod Position Indic.

X-200A-SC S/RV Test Instrumentation

(Temporary)

X-219 Suppression Chamber Vacuum Breaker

< ,
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| 3.7/4.7 38Mg
i. 3.*l.A In 4.*l.A primary Containment MN!

) The integrity of the primary containment and operation of the core
. .

,

4&; standby cooling system in combination, ensure that the release of ,

'

radioactive materials from the containment atmosphere will be restricted
to those leakage paths and associated leak rates assumed in the accidenti analyses. This restriction, in conjunction with the leakage rate
limitation, will limit the site boundary radiation doses to within the "&.'

.,

limits of 10 CPR part 100 during accident conditions.,

- ,

. During initial core loading and while the low power test program is beingi
conducted and ready access to the reactor vessel is required, there will

i be no pressure on the system.thus greatly reducing the chances of a pipe ,

! break. The reactor may be taken critical during this period; however.
i restrictive operating procedures will be in effect to minimize the ,

j probability of an accident occurring.
, ,

| The limitations on primary containment leakage rates ensure that the
,

i

total containment leakage volume will not exceed the value assumed in the
! accident analyses at the peak accident pressure of 49.6 psig, p . i

an added conservatism, the measured overall integrated leakage rate is {
Asi a

; further limited to 0.*75 L
i

a during performance of the periodic tests to )
'

account for possible degradation of the containment leakage barriers
{ Ibetween leakage tests.
;
'

j The surveillance testing for measuring leakage rates are consistent with
j the requirements of Appendix J of 10 CPR part 50 (type A, B, and C tests).
,

*O The pressure suppression pool water provides the heat sink for the'

reactor primary system energy release following a postulated rupture of j

the system. The pressure suppression chamber water volume must absorb 1

the associated decay and structural sensible heat release during primary'

system blowdown from 1,035 psig. Since all of the gases in the drywellj
are purged into the pressure suppression chamber air space during a loss

| of coolant accident, the pressure resulting from isothermal compression'

I plus the vapor pressure of the liquid must not exceed 62 psig, the
suppression chamber maximum pressure. The design volume of the

! suppression chamber (water and air) was obtained by considering that thej total volume of reactor coolant to be condensed is discharged to the
i suppression chamber and that the drywell volume is purged to the
| suppression chamber.

i
Using the minimum or maximum water levels given in the specification.

I containment pressure during the design basis accident is approximately
| 4g psig, which is below the maximum of 62 psig. The maximum water level
j indications of -1 inch corresponds to a downcomer submergence of ,

! three feet seven inches and a water volume of 127,800 cubic feet with or
!

|
I

128,*l00 cubic feet without the drywell-suppression chamber differential
pressure control. The minimum water level indication of -6.25 inches

-

|with differential pressure control and -7.25 inches without differentiali
pressure control corresponds to a downconer submergence of approximately

{ three feet and a water volume of approximately 123,000 cubic feet.
.

!

!O
BFN 3.7/4.7-41; Unit 2
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3.7/4.7 BAS 5S (Cont'd) 1
!

Maintaining the water level between these levels will ensure that the torus
water volume and downcomer submergence are within the aforementioned limits
during normal plant operation. Alarms, adjusted for instrument error, will
notify the operator when the limits of the torus water level are approached.

1
The maximum permissible bulk pool temperature is limited by the potential for

{stable and complete condensation of steam discharged from safety relief valves
|and adequate core spray pump net positive suction head. At reactor vessel

pressures above approximately 555 psig, the bulk pool temperature shall not
exceed 180'F. At pressures below approximately 240 psig, the bulk temperature
may be as much as 184*F. At intermediate pressures, linear interpolation of
the bulk temperature is permitted.

They also represent the bounding upper limits that are used in suppression
pool temperature response analyses for safety relibf Valve discharge and
loss-of-coolant accident (LOCA) cases. The actions required by Specifications
3.7.C. - 3.7.F. assure the reactor can be depressurized in a timely manner to
avoid exceeding the maximum bulk suppression pool water limits. Furthermore,
the 184*F 1Luit provides that adequate RHR and core spray pump NPSH will be
available without dependency on containment overpressure.

Should it be necessary to drain the suppression chamber, this should only be
done when there is no requirement for core standby cooling systems
operability. Under full power operation conditions, blowdown from an initial
suppression chamber water temperature of 95'F results in a peak long term
water temperature which is sufficient for complete condensation.

Limiting suppression pool temperature to 105'F during RCIC, HPCI, or relief
valve operation when decay heat and stored energy is removed from the primary
system by discharging reactor steam directly to the suppression chamber
ensures adequate margin for controlled blowdown anytime during RCIC operation
and ensures margin for complete condensation of steam from the design basis
LOCA.

In addition to the limits on temperature of the suppression chamber pool
water, operating procedures define the action to be taken in the event a
relief valve inadvertently opens or sticks open. This action would include:

;

(1) use of all available means to close the valve, (2) initiate suppression
pool water cooling heat exchangers, (3) initiate reactor shutdown, and (4) if
other relief valves are used to depressurize the reactor, their discharge
shall be separated from that of the stuck-open relief valve to assure mixing
and uniformity of energy insertion to the pool.

If a LOCA were to occur when the reactor water temperature is below
approximately 330*F, the containment pressure will not exceed the 62 psig code
permissible pressures even if no condensation were to occur. The maximum
allowable pool temperature, whenever the reactor is above 212'F, shall be
governed by this specification. Thus, specifying water volume-temperature
requirements applicable for reactor-water temperature above 212*F provides
additional margin above that available at 330'F.

O
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3.*l/4.7 m (Cont'd)

In conjunction with the Mark I containment Short Term Program, a plant unique
O analysis was performed (" Torus Support System and Attached Piping Analysis for

the Browns Ferry Nuclear Plant Units 1, 2, and 3," dated September 9, 1976 and
supplemented October 12, 1976) which demonstrated a factor of safety of at
least two for the weakest element in the suppression chamber support system
and attached piping. The maintenance of a drywell-suppression chamber
differential pressure of 1.1 psid and a suppression chamber water level
corresponding to a downconer submergence range of 3.06 feet to 3.58 feet will
assure the integrity of the suppression chamber when subjected to
post-loss-of-coolant suppression pool hydrodynamic forces.

Inertins

The relativity small containment volume inherent in the GE-BWR pressure
suppression containment and the large amount of zirconium in the core are such
that the occurrence of a very limited (a-percent or so) reaction of the
zirconium and steam during a IACA could lead to the liberation of hydrogen
combined with an air atmosphere to result in a flammable concentration in the
containment. If a sufficient amount of hydrogen is generated and oxygen is '

available in stoichiometric quantities the subsequent ignition of the hydrogen
in rapid recombination rate could lead to failure of the containment to
maintain a low leakage integrity. The <4 percent hydrogen concentration
minimizes the possibility of hydrogen combustion following a LOCA.

The occurrence of primary system leakage following a major refueling outage or
other scheduled shutdown is much more probable than the occurrence of the LOCA
upon which the specified oxygen concentration limit is based. permitting
access to the drywell for leak inspections during a startup is judged prudentO in terms of the added plant safety offered without significantly reducing themargin of safety. Thus, to preclude the possibility of starting the reactor
and operating for extended periods of time with significant leaks in the
primary system, leak inspections are scheduled during startup periods, when
the primary system is at or near rated operating temperature and pressure.
The 24-hour period to provide inerting is judged to be sufficient to perform
the leak inspection and establish the required oxygen concentration.

To ensure that the hydrogen concentration is maintained less than 4 percent
following an accident, liquid nitrogen is maintained on-site for containment
atmosphere dilution. About 2,260 gallons would be sufficient as a seven-day

| supply, and replenishment facilities can deliver liquid nitrogen to the site
within one day; therefore, a requirement of 2,500 gallons is conservative.
Following a 14CA the Containment Air Monitoring (CAM) System continuously
monitors the hydrogen concentration of the containment volume. 'hso
independent systems (a system consists of one hydrogen sensing circuit) are
installed in the drywell and the torus. Bach sensor and associated circuit is
periodically checked by a calibration gas to verify operation. Failure of one
system does not reduce the ability to monitor system atmosphere as a second
independent and redundant system will still be operable.

O
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3.7/4.7 BASES (Cont'd)
,

In terms of separability, redundancy for a failure of the torus system is
based upon at least one operable drywell system. The drywell hydrogen |hconcentration can be used to limit the torus hydrogen concentration during
post-LOCA conditions. Post-LOCA calculations show that the CAD system
initiated within two-hours at a flow rate of 100 scfm will limit the peak

I drywell and wetwell hydrogen concentration to 3.6-percent (at 4 hours) and
3.8-percent (at 32 hours), respectively. This is based upon purge initiation
after 20 hours at a flow rate of 100 scfm to maintain containment pressure

f below 30 psig. Thus, peak torus hydrogen concentration can be controlled
j below 4.0 percent using either the direct torus hydrogen monitoring system or
j the drywell hydrogen monitoring system with appropriate conservatism

(s 3.8-percent), as a guide for CAD / Purge operations.

Vacuum Relief

The purpose of the vacuum relief valves is to equalize the pressure between
the drywell and suppression chamber and reactor building so that the
structural integrity of the containment is maintained. The vacuum relief
system from the pressure suppression chamber to reactor building consists of
two 100-percent vacuum relief breakers (two parallel sets of two valves in
series). Operation of either system will maintain the pressure differential
less than 2 psig; the external design pressure. One reactor building vacuum
breaker may be out of service for repairs for a period of seven days. If I
repairs cannot be completed within seven days, the reactor coolant system is
brought to a condition where vacuum relief is no longer required.

When a drywell-suppression chamber vacuum breaker valve is exercised through
an opening-closing cycle the position indicating lights in the control room j

are designed to function as specified below: {

Initial and Final Check - On (Fully Closed)
|Condition Green - On

Red - Off

Opening Cycle Check - Off (Cracked Open)
Green - Off (> 80* Open)
Red - On (> 3' Open)

Closing Cycle Check - On (Fully Closed)
Green - On (< 80* Open)
Red - Off (< 3' Open)

The valve position indicating lights consist of one check light on the check
light panel which confirms full closure, one green light next to the hand
switch which confirms 80* of full opening and one red light next to the hand
switch which confirms "near closure" (within 3* of full closure). Each light
is on a seperate switch. If the check light circuit is operable when the
valve is exercised by its air operator there exists a confirmation that the
valve will fully close. If the red light circuit is operable, there exists a
confirmation that the valve will at least "nearly close" (within 3* of full
closure). The green light circuit confirms the valve will fully open. If
none of the lights change indication during the cycle, the air operator must

e
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-3.7/4.7 33333,.(cont'd)#,

j be inoperable or the valve disc is stuck. For this case, a check light on and
red light off confirms the disc is in a nearly closed position even if one of,

the indications is in error. Although the valve may be inoperable for full-,

closure, it does not constitute a safety threat.

If the red light circuit alone is inoperable, the valve shall still be
considered fully operable. If the green and red or the green light circuit
alone is inoperable the valve shall be considered inoperable for opening. If

! the check and green or check light circuit alone is inoperable, the valve
j shall be considered inoperable for full closure. If the red and check light

circuits are inoperable the valve shall'be considered inoperable and open
. greater than 3*. For a light circuit to be considered operable the light must
j go on and off in proper sequence during the opening-closing cycle. If none of

the lights change indication during the cycle, the valve shall be considered.

inoperable and open unless the check light stays on and the red light stays,

ofr' in which casa the valve shall be considered inoperable for opening.

The 12 drywell vacuum breaker valves which connect the suppression chamber and '

drywell are sized on the basis of the Bodega pressure suppression system
tests. Ten operable to open vacuum breaker valves (18-inch) selected on this
test basis and confirmed by the green lights are adequate to limit the
pressure differential between the suppression chamber and drywell during
postaccident drywell cooling operations to a value which is within suppression
system design values.

The containment design has been examined to determine that a leakage ,,

j !

equivalent to one drywell vacuum breaker opened to no more than a nominal 3'
j as confirmed by the red light is acceptable.

| On this basis an indefinite allowable repair time for an inoperable red light
circuit on any valve or an inoperable check and green or check light circuit;

} ;

alone or a malfunction of the operator or disc (if nearly closed) on one
valve, or an inoperable green and red or green light circuit alone on two
valves is justified.

During each operating cycle, a leak rate test shall be performed to verify
! that significant leakage flow paths do not exist between the drywell and'

suppression chamber. The drywell pressure will be increased by at least;

one psi with respect to the suppression chamber pressure and held constant.
; The two psig setpoint will not be exceeded. The subsequent suppression'

chamber pressure transient (if any) will be monitored with a sensitive
pressure gauge. If the drywell pressure cannot be increased by one psi over
the suppression chamber pressure it would be because a significant leakage
path exists; in this event the leakage source will be identified and,

'

elirinated before power operation is resumed.
*

1

, With a differential pressure of greater than one psig, the rate of change of l

1

the suppression chamber pressure must not exceed 0.38 inches of water per -

minute as measured over a 10-minute period..which corresponds to about
0.14 lb/sec of containment air. In the event the rate of change exceeds this

- value then the source of leakage will be identified and eliminated before
power operation is resumed.

O<
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3.7/4.7 BASES (Cont'd)

The water in the suppression chamber is used for cooling in the event of an
accident; 1.e., it is not used for normal operation; therefore, a daily check
of the temperature and volume is adequate to assure that adequate heat removal
capability is present.

The interior surfaces of the drywell and suppression chamber are coated as
necessary to provide corrosion protection and to provide a more easily
decontaminable surface. The surveillance inspection of the internal surfaces
each operating cycle assures timely detection of corrosion. Dropping the
torus water level to one foot below the normal operating level enables an
inspection of the suppression chamber where problems would first begin to show.

The primary containment preoperational test pressures are based upon the
calculated primary containment pressure response in the event of a LOCA. The
peak drywell pressure would be about 49 psig which would rapidly reduce to
less than 30 psig within 20 seconds following the pipe break. Following the
pipe break, the suppression chamber pressure rises to 27 psig within *

25 seconds, equalizes with drywell pressure, and decays with the drywell
pressure decay.

The design pressure of the drywell and suppression chamber is 56 psig. The
design leak rate is 0.5-percent per day at the pressure of 56 psig. As
pointed out above, the pressure response of the drywell and suppression
chamber following an accident would be the same after about 25 seconds. Based
on the calculated containment pressure response discussed above, the primary
containment preoperational test pressures were chosen. Also based on the
primary containment pressure response and the fact that the drywell and
suppression chamber function as a unit, the primary containment will be tested
as a unit rather than the individual components separately.

The calculated radiological doses given in Section 14.9 of the PSAR were based
on an assumed leakage rate of 0.635-percent at the maximum calculated pressure
of 49.6 psig. The doses calculated by the NRC using this bases are 0.14 rem,
whole body passing cloud gamma dose, and 15.0 rem, thyroid dose, which arerespectively only 5 x 10~ and 10-1 times the 10 CPR 100 reference doses.
Increasing the assumed leakage rate at 49.6 psig to 2.0 percent as indicated
in the specifications would increase these doses approximately a factor of
three, still leaving a margin between the calculated dose and the 10 CFR 100
reference values.

Establishing the test limit of 2.0-percent / day provides an adequate margin of
safety to assure the health and safety of the general public. It is further
concidered that the allowable leak rate should not deviate significantly from
the containment design value to take advantage of the desig;. leak-tightness
capability of the structure over its service lifetime. Additional margin to
maintain the containment in the "as built" condition is achieved by
establishing the allowable operational leak rate. The allowable operational
leak rate is derived by multiplying the maximum allowable leak rate (49 psig
Method) or the allowable test leak rate (25 psig usthod) by 0.75 thereby
providing a 25 percent margin to allow for leakage deterioration which may
occur during the period between leak rate tests.

O
BFN 3.7/4.7-46
Unit 2

;

|



-

3.7/4.*J BASBS (Cont'd)

The primary containment leak rate test frequency is based on maintainingO adequate assurance that the leak rate remains within the specification. Theleak rate test frequency is based on the NRC guide for developing leak rate
testing and surveillance of reactor containment vessels. Allowing the test
intervals to be extended up to 10 months permits some flexibility needed to
have the tests coincide with scheduled or unscheduled shutdown periods.

The penetration and air purge piping leakage test frequency, along with the
containment leak rate tests, is adequate to allow detection of leakagetrends. Whenever a bolted double gasketed penetration is broken and rehede,
the space between the gaskets is pressurized to determine that the seals areperforming properly. It is expected that the majority of the leakage from
valves, penetrations and seals would be into the reactor building. However,
it is possible that leakage into other parts of the facility could occur.
Such leakage paths that may affect significantly the consequences of accidents
are to be minimized.

|

The primary containment is normally slightly pressurized during period of
reactor operation. Nitrogen used for inerting could leak out of the
containment but air could not leak in to increase oxygen concentration. Once
the containment is filled with nitrogen to the required concentration,
determining the oxygen concentration twice a week serves as an added assurance
that the oxygen concentration will not exceed 4 percent.

3.7.B/3.7.C Standby Gas Treatment System and Secondary Containment

The secondary containment is designed to minimize any ground level release of') radioactive materials which might result from a serious accident. The reactor
building provides secondary containment during reactor operation, when the
drywell is sealed and in service; the reactor building provides primary
containment when the reactor is shutdown and the drywell is open, as during
refueling. Because the secondary containment is an integral part of the
complete containment system, secondary containment is required at all times
that primary containment is required as well as during refueling.

The standby gas treatment system is designed to filter and exhaust the reactor
building atmosphere to the stack during secondary containment isolationconditions. All three standby gas treatment system fans are designed toautomatically start upon containment

isolation and to maintain the reactor
building pressure to the design negative pressure so that all leakage shouldbe in-leakage.

High efficiency particulate air (HEPA) filters are installed before and after
the charcoal absorbers to minimi7e potential release of particulates to the
environment and to prevent clogging of the iodine absorbers. The charcoal
absorbers are installed to reduce the potential release of radioiodine to theenvironment. The in-place test results should indicate a system leak-
tightness of less than 1 percent bypass leakage for the charcoal absorbers and
a HEPA efficiency of at least 99 percent removal of DOP particulates. The
laboratory carbon sample test results should indicate a radioactive methyl
iodide removal efficiency of at least 95 percent for expected accident

'

conditions.
If the efficiencies of the HEPA filters and charcoal absorbersare as specified, the resulting doses will be less than the 10 CPR 100

guidelines for the accidents analyzed, operation of the fans significantlyO different from the design flow will change the removal efficiency of the HEPA
filters and charcoal absorbers.
BPN 3.7/4.7-47
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only two of the three standby gas treatment systems are needed to clean up the
reactor building atmosphere upon containment isolation. If one system is
found to be inoperable, there is no immediate threat to the containment system
performance and reactor operation or refueling operation may continue while
repairs are being made. If more than one train is inoperable, the plant is
brought to a condition where the standby gas treatment system is not required.

4.7.B/4.7.C Standby Gas Treatment System and Secondary Containment l

i

Initiating reactor building isolation and operation of the standby gas '

treatment system to maintain at least a 1/4 inch of water vacuum within the
secondary containment provides an adequate test of the operation of the
reactor building isolation valves, leak tightness of the reactor building and
performance of the standby gas treatment system. Functionally testing the
initiating sensors and associated trip logic demonstrates the capability for
automatic actuation. Performing these tests prior to refueling will
demonstrate secondary containment capability prior to the time the primary
containment is opened for refueling. Periodic testing gives sufficient
confidence of reactor building integrity and standby gas treatment system
performance capability.

The test frequencies are adequate to detect equipment deterioration prior to
significant defects, but the tests are not frequent enough to load the
filters, thus reducing their reserve capacity too quickly. That the testing
frequency is adequate to detect deterioration was demonstrated by the tests
which showed no loss of filter efficiency after two years of operation in
the rucced shipboard environment on the US Savannah (ORML 3726). Pressure
drop across the combined HEPA filters and charcoal adsorbers of less than
six inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Heater capability, pressure drop and air distribution should be determined at
least once per operating cycle to show system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers ca,n perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon refrigerant shall be performed
in accordance with USAEC Report DP-1082. Iodine removal efficiency tests
shall follow RDT Standard M-16-lT. The charcoal adsorber efficiency test
procedures should allow for the removal of one adsorber tray, emptying of one
bed from the tray, mixing the adsorbent thoroughly and obtaining at least two
samples. Each sample should be at least two inches in diameter and a length
equal to the thickness of the bed. If test results are unacceptable, all
adsorbent in the system shall be replaced with an adsorbent qualified
according to Table 1 of Regulatory Guide 1.52. The replacement tray for the
adsorber tray removed for the test should meet the same adsorbent quality.
Tests of the HEPA filters with DOP aerosol shall be performed in accordance to
ANSI N510-1975. Any HEPA filters found defective shall be replaced with
filters qualified pursuant to Regulatory Position C.3.d of Regulatory
Guide 1.52.

All elements of the heater should be demonstrated to be functional and
operable during the test of heater capacity. Operation of each filter train
for a minimum of 10 hours each month will prevent moisture buildup in the
filters and adsorber system.
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With doors closed and fan in operation .DOP aerosol shall be sprayed
externally along the full linear periphery of each respective door to check
the. gasket seal. Any detection of DOP in the fan exhaust shall be considered
an unacceptable test result and the gaskets repaired and test repeated.

If significant painting, fire or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign material,~the same tests and sample analysis shall be
performed as required for operational use. The determination of significant
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.

.

Demonstration of the automatic initiation capability and operability of filter
cooling is necessary to assure system performance capability. If one standby
gas treatment system is inoperable, the other systems must be tested daily.
This substantiates the availability of the operable systems and thus reactor
operation and refueling operation can continue for a limited period of time. !

3.7.D/4.7.D Primary Containment Isolation Valves

|.

j

Double isolation valves are provided on lines penetrating the primary
containment and open to the free space of the containment. Closure of one of
the valves in each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to minimize the
potential leakage paths from the containment in the event of a IACA.

j Group 1 - Process lines are isolated by reactor vessel low water level (378")
in order to allow for removal of decay heat subsequent to a scram, yet isolate
in time for proper operation of the core standby cooling systems. The valves

i in Group 1 except the reactor water sample line valves, are also closed when
| process instrumentation detects excessive main steam line flow, high

radiation, low pressure, or main steam space high temperature. The reactor
-|

:;

water sample line valves isolate only on reactor low water level at 378" or
|

| main steam line high radiation.

Group 2 - Isolation valves are closed by reactor vessel low water level (538")
or high drywell pressure. The Group 2 isolation signal also " isolates" the
reactor building and starts'the standby gas treatment system. It is not
desirable to actuate the Group 2 isolation signal by a transient or spurious
signal.,

Group 3 - process lines are normally in use, and it is therefore not desirable
to cause spurious isolation due to high drywell pressure resulting from

; nonsafety related causes. To protect the reactor from a possible pipe break
in the system, isolation is provided by high temperature in the cleanup system
area or high flow through the inlet to the cleanup system. Also, since the
vessel could potentially be drained through the cleanup system, a low-level
isolation is provided.
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Groups 4 and 5 - Process lines are designed to remain operable and mitigate
the consequences of an accident which results in the isolation of other
process lines. The signals which initiate isolation of Groups 4 and 5 process
lines are therefore indicative of a condition which would render them
inoperable.

Group 6 - Lines are connected to the primary containment but not directly to
the reactor vessel. These valves are isolated on reactor low water level
(538"), high drywell pressure, or reactor building ventilation high radiation
which would indicate a possible accident and necessitate primary containment
isolation.

Group 7 - Process lines are closed only on the respective turbine steam supply
valve not fully closed. This assures that the valves are not open when HPCI
or RCIC action is required.

Group 8 - Line (traveling in-core probe) is isolated on high drywell pressure
or reactor low water level (538"). This is to assure that this line does not
provide a leakage path when containment pressure or reactor water level
indicates a possible accident condition.

The maximum closure time for the automatic isolation valves of the primary
containment and reactor vessel isolation control system have been selected in
consideration of the design intent to prevent core uncovering following pipe
breaks outside the primary containment and the need to contain released
fission products following pipe breaks inside the primary containment.

In satisfying this design intent, an additional margin has been included in
specifying maximum closure times. This margin permits identification of
degraded valve performance prior to exceeding the design closure times.

In order to assure that the doses that may result from a steam line break do
not exceed the 10 CFR 100 guidelines, it is necessary that no fuel rod
perforation resulting from the accident occur prior to closure of the main
steam line isolation valves. Analyses indicate that fuel rod cladding
perforations would be avoided for main steam valve closure times, including
instrument delay, as long as 10.5 seconds.

These valves are highly reliable, have low service requirements and most are
normally closed. The initiating sensors and associated trip logic are also
checked to demonstrate the capability for automatic isolation. The test
interval of once per operating c cle for automatic initiation results in a
failure probability of 1.1 x 10- that a line will not isolate. More
frequent testing for valve operability results in a greater assurance that the
valve will be operable when needed.

The main steam line isolation valves are functionally tested on a more
frequent interval to establish a high degree of reliability.

The primary containment is penetrated by several small diameter instrument
jlines connected to the reactor coolant system. Each instrument line contains

a 0.25-inch restricting orifice inside the primary containment and an excess
flow check valve outside the primary containment. j

O
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3.~l.E/4.7.E Control Room Bhereency Ventilation

The control room emergency ventilation system is designed to filter the
control room atmosphere for intake air and/or for recirculation during control
room isolation conditions. The control room emergency ventilation system is
designed to automatically start upon control room isolation and to maintain
the control room pressure to the design positive pressure so that all leakage
should be out leakage.

High efficiency particulate absolute (HEPA) filters are installed before the
charcoal adsorbers to prevent clogging of the iodine adsorbers. The charcoal
adsorbers are installed to reduce the potential intake of radiolodine to the
control room. The in-place test results should indicate a system leak
tightness of less than 1 percent bypass leakage for the charcoal adsorbers and

i a HEPA efficiency of at least 99 percent removal of DOP particulates. The
| laboratory carbon sample test results should_ indicate a radioactive methyl
| iodide removal efficiency of at least 90 percent for expected accident
!

conditions. If the efficiencies of the HEPA filters and charcoal adsorbers
are as specified, the resulting doses will be less than the allowable levels
stated in criterion 19 of the General Design Criteria for Nuclear Power,

| Plants, Appendix A to 10 CFR Part 50. Operation of the fans significantly
i different from the design flow will change the removal efficiency of the HEPA

filters and charcoal adsorbers.

If the system is found to be inoperable, there is no immediate threat to the
control room and reactor operation or refueling operation may continue for a
limited period of time while repairs are being made. If the system cannot be

O repaired within seven days, the reactor is shutdown and brought to Cold
shutdown within 24 hours or refueling operations are terminated.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less
than six inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon shall be performed in
accordance with USABC Report-1082. Iodine removal efficiency tests shall
follow RDT Standard M-16-lT. The charcoal adsorber efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples.
Each sample should be at least two inches in diameter and a length equal to
the thickness of the bed. If test results are unacceptable, all adsorbent in
the system shall be replaced with an adsorbent qualified according to Table 1of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed
for the test should meet the same adsorbent quality. Tests of the HEPA
filters with DOP aerosol shall be performed in accordance to ANSI N510-1975.
Any HEPA filters found defective shall be replaced with filters qualified
pursuant to Regulatory position C.3.d of Regulatory Guide 1.52. {

O
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i

operation of the system for 10 hours every month will demonstrate operability
of the filters and adsorber system and remove excessive moisture built up on
the adsorber.

If significant painting, fire or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.

Demonstration of the automatic initiation capability is necessary to assure
system performance capability.

3.7.F/4.7.F Primary Containment Purge System

The primary containment purge system is designed to provide air to purge and
ventilate the primary containment system. The exhaust from the primary
containment is first processed by a filter train assembly and then channeled
through the reactor building roof exhaust system. During power operation, the
primary containment purge and ventilation system is isolated from the primary
containment by two isolation valves in series.

HEpA (high efficiency particulate air) filters are installed before the

charcoal adsorbers followed by a centrifugal fan. The in-place test results
should indicate a leak tightness of the system housing of not less than
99-percent and a HEPA efficiency of at least 99-percent removal of DOP
particulates. The laboratory carbon sample test results should indicate a
radioactive methyl iodide removal efficiency of at least 85-percent.
Operation of the fans significantly different from the design flow will change
the removal efficiency of the HEPA filters and charcoal adsorbers.

If the system is found to be inoperable, the Standby Gas Treatment System may
be used to purge the containment.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less
than 8.5 inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon shall be performed in
accordance with USAEC Report-1082. Iodine removal efficiency tests shall
follow RDT Standard M-16-1T. The charcoal adsorber efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples.
Each sample should be at least two inches in diameter and a length equal to
the thickness of the bed. If test results are unacceptable, all adsorbent in
the system shall be replaced with an adsorbent qualified according to Table 1
of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed

O
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for the test should meet the same adsorbent quality. Tests of the HEPA
O filters with DOP aerosol shall be performed in accordance to ANSI N510-19'15.

Any HEPA filters found defective shall be replaced.with filters qualified.

pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.

If significant painting, fire, or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE,, MATERIALS 4.8 RADIOACTIVE MATERIALS

Applicabilitl Applicability

Applies.to the controlled release Applies to the periodic test
of radioactive liquids and gases and record requirements and
from the facility. sampling and monitoring

methods used for facilities-
effluents.;

Obiective Obiective
'

To define the limits and conditions To ensure that radioactive
; for the release of radioactive liquid and gaseous releases -

; effluents to the environs to assure from the facility are
that any radioactive releases are maintained within the limits

! as low as practicable and within specified by Specifications
the limits of 10 CFR Part 20. 3.8.A and 3.8.B.

Specification Specification

A. Liquid Effluents A. Liquid Effluents

1. The radioactivity release 1. Facility records shall

O concentration in liquid be maintained of the
effluents from the station radioactive concentrations
shall not exceed the values and' volume before dilution3

} specified in 10 CFR Part 20, of.each batch of liquid
Appendix B, Table II, effluent released, and of
Column 2, for unrestricted the average dilution flow *
areas. and length of time over

'

which each discharge
occurred.

2. The release rate of radioactive 2. A representative sample of
iliquid effluents, excluding each batch of liquid4
'

'

tritium and noble gases, shall effluent released shall be.
not exceed 20 curies during any analyzed for the principal
calendar quarter. gamma-emmitting nuclides.

3. During release of radioactive 3. Radioactive liquid waste
wastes, the following sampling and activity
conditions shall be met: analysis shall be

performed in accordance
with Table 4.8-A.<

4

,
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.A. Liquid Effluents 4.8.A. Liquid Effluents

3.8.A.3 (Cont'd)

a. Liquid waste activity and
flow rate shall be
continuously monitored and
recorded during release, and
the effluent control monitor
shall be set to alarm and
automatically close the waste
discharge valve before
exceeding the limits

.

specified in 3.8.A.1 above.
If this requirement cannot be
met, continued release of
liquid effluents shall be

permitted only during the
succeeding 48 hours provided
that, during this 48-hour
period, two independent

,

samples of each tank shall be
be analyzed and two station

personnel shall independently
check valving before the
discharge.

4. The system, as designed to 4. The liquid effluent
process liquid radwastes, shall radiation monitor shall .

be maintained and shall be be calibrated at least
operated to process liquid quarterly by means of a
radwaste prior to their known radioactive source.
discharge when it appears that Each monitor, as described,
the projected cumulative shall also have an

;discharge will exceed 1.25 instrument channel test
curies during any calendar monthly and a sensor check

]quarter. daily.

5. The maximum activity to be 5. The performance of
contained in one liquid automatic isolation valves I

radwaste tank that can be and discharge tank l
discharged directly to the selection valves shall be '

environs shall not exceed checked annually.
10 curies.

B. Airborne Effluents B. Airborne Effluents |

1. The release rate for gross 1. The gross , y and
activity except for f-131 and particulate activity of |

particulates with half-lives gaseous wastes released to |
longer than eight days, shall the environment shall be |not exceed: monitored and recorded: |
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents 4.8.B. Airborne Effluents
3.8.B.1 (Cont'd) 4.8.B.1 (Cont'd)

Q1 +
Q2 11 a. For effluent streams

having contihuous
0.13 1.46 monitoring capability,

the activity and flow
Qi = release rate from rate shall be monitoredbuilding exhaust vents and recorded to enablein pci/sec. release rates of gross

radioactivity to be'

Q2 = release rate from main determined on an hourly ,
stack in pC1/sec. basis.

b. For effluent streams
without continuous
monitoring capability,
the activity shall be
monitored and recorded
and the releases
through these streams

shall be controlled so j
that the release rates 1

O from all streams are
i

within the limits '

spreified in 3.8.B.

2. The release rates of I-131 2. Radioactive gaseous wasteand particulates with half-lives .

sampling and activitygreater than eight days released analysis shall be performed4

to the environs as'part of in accordance withairborne effluents shall not Table 4.8.B.exceed:

O4
+ g

.33 44
.

93 = release rate from building
. exhaust vents in pci/sec.

94 = release rate from main
stack in pci/sec.

|
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3.8/4.8 RADIOACTIVE MATERIALS
i

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

i

3.8.B. Airborne Effluents 4.8.B. Airborne Effluents

3. The release rate of gross gaseous 3. Samples of offgas effluents
activity from the plant shall not shall be analyzed at least
exceed 0.10 curies /second when weekly to determine the
averaged over any calendar identity and quantity of
quarter. When the release rate the principal radionuclides
exceeds 0.05 curies /second for being released.
a period of greater than 48 hrs
licensee shall notify the
Director, Directorate of
Licensing, in writing within
10 days.

.

4. The release rate of I-131 and 4. All waste gas monitors
particulates with half-lives shall be calibrated at
greater than 8 days from the least quarterly by means
plant shall not exceed 0.8 of a known radioactive
pCi/sec when averaged over any ' source. Each monitor
calendar quarter. When the shall have an instrument
release rate exceeds 0.4 pC1/sec channel test at least
for a period of I week, the monthly and a sensor
licensee shall notify the check at least daily.
Director, Directorate of Licensing,
in writing within 10 days.

5. If the limits of 3.8.B are
exceeded, appropriate corrective
action, such as an orderly
reduction of power, shall be '

initiated to bring the releases
within the limits.

6. Radioactive gaseous wastes
released to the environment
shall be monitored and
recorded.

7. During release of gaseous
wastes through the main
stack, the following
conditions shall be met:

O
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! 3.8/4.8 ~RADI0 ACTIVE MATERIALS'

') ' LIMITING-CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS).
3.8.B. Airborne Effluents

1

'

3.8.B.7 (Cont'd)

I a. The gross S, y activity
monitor, the iodine sampler
and particulate sampler shall

j -be operating.

. b. Isolation devices capable of
'

limiting gaseous release rates

,
from the main stack to within
the values specified in

' 3.8.B.1 above shall be -

operating.

c. If, for an effluent release

path, there is no monitor
j OPERABLE, an equivalent-
j monitor can be substituted to

monitor this effluent release
path or no effluents shall be
released through that effluent,

release path until such.

~s monitor is made available.

8. Radioactive gases released from
each unit's turbine and reactor-

building roof vents, the radwaster

building roof vents, and the main '

stack shall be continuously->

4 monitored. To accomplish this,
j at least one reactor building and

one turbine building vent-

j monitoring system per unit shall
j be operating whenever that unit's
| building ventilation system is in ;

service. Also, one radweste
building system vent monitoring
channel shall be operating
whenever the radwaste ventilation

i system is in service.ont least
one main stack monitoring channel {

|shall be operating whenever any;

unit's air ejector, mechanical' j>

vacuum pump, or a standby gas
, treatment system train is in

#

service. If normal monitoring
systems are not available,
temporary monitors or other,

systems shall be used to monitor
; effluent. A monitoring channel

may be out-of-service for,

BFN 3.8/4.8-5'
Unit.2

+

-,g,-y- ,n - , - - . --r- ,,-,--y-_,, ,-,.w- , , , _ _ , _ , , . , . . ., _,ry- ,-_ _ - , ..r,,...m-%-, .,y yy. ,,,ms-,.r- % ,,,, -, , s-- - - , ,



3.8/4.8 RADIOACTIVE MATERIALS

' LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents

3.8.B.7 (Cont'd)

4 hours for functional tesling
and calibration without
providing a temporary monitor.
Both stack monitors may be'taken
out-of-service for less than
1 hour for purging of monitors
during SI performance.

If these requirements are not
satisfied for the stack or

-

radwaste monitor, the reactors

shall be in the Hot Shutdown
condition within 24 hours for
the stack and 10 days for the
radwaste vent. Purging during
SI performance is not considered
a loss of monitoring capability.

If these requirements are not
satisfied for the reactor and
turbine building vents, the
affected reactor shall be in Hot
shutdown condition within
10 days.

4.8.C. Mechanical Vacuum Pumps 4.8.C. Mechanical Vacuum Pumps '

l. Each mechanical vacuum pump At least once during each
shall be capable of being operating cycle verify
automatically isolated and automatic securing and
secured on a signal of high isolation of the
radioactivity in the steam mechanical vacuum pumps.
lines whenever the main steam
isolation valves are open.

2. If a vacuum pump cannot meet
the limits of 3.8.C.1, that
vacuum pump shall be isolated.

O
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.D. Miscellaneous Radioactive 4.8.D. Miscellaneous Radioactive
Materials Sources Materials Sources

1. Source Leakage Test 1. Surveillance Requirements

Bach sealed source containing Tests for leakage and/or
radioactive material in excess contamination shall be
of those quantities of performed by the licensee
byproduct material listed in or by other persons
10 CFR 30.71 Schedule B and specifically authorized by
all other sources, including the Commission or an
alpha emitters, in excess of agreement State, as
0.1 microcurie, shall be free follows:
of 10.005 microcurie of ~

removable contamination. a. Each sealed source,
Each sealed source with except startup
removable contamination in sources subject to

| excess of the above limit core flux,
shall be immediately containing
withdrawn from use and radioactive material,
(a) either decontaminated other than Hydrogen
and (b) disposed of in 3, with a half-life
accordance with Commission greater than 30 days
Regulations. and in any formO other than gas shall

be tested for
leakage and/or
contamination at
intervals not to

|

exceed 6 months. '

The leakage test
shall be capable of
detecting the

,

presence of 0.005 |

microcurie of
radioactive material
on the test sample.

1

O
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.8.D. Miscellaneous Radioactive
Materials Sources

4.8.D.1 (Cont'd)

b. The periodic leak
test required does
not apply to sealed.

sources that are
stored and not being
used. The sources.
excepted from this
test shall be tested
for leakage prior to'
any use or transfer
to another user
unless they have
been leak tested
within 6 months
prior to the date of
use or transfer. In

the absence of a
certification from a
transferor
indicating that a
test has been made
within 6 months
prior to the
transfer, sealed

sources shall not be*
put into use until
tested,

c. Startup sources
shall be leak tested
prior to and
following any repair
or maintenance and
before being,

subjected to c' ore
flux.-

O
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, - . Table 4.8-AI \
U

RADIOACTIVE LIOUID WASTE SAMPLING AND ANALYSIS

A. Test Tank Release

Type of Minimum DetectableSampling Frequency Activity Analysis Concentration. DC /m1
Each Batch Principal

_yGamma-Emitting Nuclides 5 x 10 (2)
One Batch / Month Dissolved and Entrained

-5Fission and Activation Gases 10

Monthly Proportional Tritium 10-5Composite (1) Gross Alpha 10 'I

Quarterly Proportional Sr-89, Sr-90 5 x 10-8Composite (1)

NO'TES

(1) A proportional sample is one in which the quantity of
liquid sampled is proportional to the quantity of
liquid waste discharged from the plant.

(2') For certain mixtures of gamma emitters, it may not be
possible to measure radionuclides in concentrations
near their sensitivity' limits when other nuclides are
present in the sample in much greater concentrations.
Under these circumstances, it will be more appropriate '

to calculate the concentrations of such radionuclides
using observed ratios with those radionuclides which
are measurable. )

!

O
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h

TABLE 4.8-B

Radioactive Gaseous Waste Sampling and Analysis
,

.

Sample Sampling Type of Minimum Detectable,

Type Frequency Activity Analysis (1)
concentration, uc/cc

(2)
Weekly and Principle Gamma 10-4 (3)
each purge Emitters

Gas
Monthly and Tritium 10-6
each purge

Weekly W I-131 10-12
charcoal

Monthly (4) 1-133 I-135 10-10

(4) Principal Gamma
Weekly Emitters (at least for

Ba-140, La-140, 1-131) 10-11
Particulates

Monthly
composite of Gross alpha 10-11
weekly samples

Quarterly Sr-89, Sr-90
composite of 10-11
monthly samples-

(1) The above detectability limits for concentrations are
based on technical feasibility and on the potential
significance in the environment of the quantities
released. For some nuclides, lower detection limits may
be readily achievable and when nuclides are measured
below the stated limits they should also N reported.

(2) Analysis shall also be made within one month of the
initial criticality and following each refueling process
change or other occurrence which could alter the mixture

i of radionuclides.

| (3) For certain mixtures of gamma emitters, it may not be
possible to measure radionuclides at levels near their>

sensitivity limit when other nuclides are present in the
sample at much higher levels. Under these circumstances
it will be more appropriate to calculate the levels of
such radionuclides using observed ratios with those
radionuclides that are measurable,

f

,

O
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TABLE 4.8-B (Continued)

Radioactive Gaseous Waste Sampling and Analysis |

(4) When the average daily gross radioactivity release rate from a release ;
'

point equals or exceeds that given in 3.8.B.3 or when the steady state
gross radioactivity release rate increases by 50 percent over the
previous corresponding power levels' steady-state release rate, the
associated iodine and particulate cartridge shall be analyzed to
determine the release rate increase for iodines and particulates.
When samples are taken more often than that shown, the minimum
detectable concentrations will be correspondingly higher.

O

O
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3.8 BASES

('~i

Radioactive waste release levels.to unrestricted areas should be kept
"as low as practicable"_and are not to exceed the concentration limits
specified in 10 CPR Part 20. At the same time, these specifications
permit the flexibility of operation, compatible with considerations of
health and safety, to assure that the public is provided a dependable
source of power under unusual operating conditions which may
temporarily result in releases higher than the design objectives but
still within the concentration limits specified in 10 CFR Part 20. It

.

is expected that by using this operational flexibility under unusual
operation conditions, and exerting every effort to keep levels of
radioactive materials as low as prac.ticable, the annual releases will
not exceed a small fraction of the annual average concentration limits
specified in 10 CFR Part 20.

i

3.8.A Liquid Effluents

Specification 3.8.A.1 requires the licensee to limit the release
concentration of radioactive materials in liquid efflue.nts from the
station to levels specified in 10 CFR Part 20, Appendix B, Table II,

i Column 2, for unrestricted areas. This specification provides.
I

assurance that no member of the general public can be exposed to
] liquids containing radioactive materials in excess of limits considered"

permissible under the Commission's Rules and Regulations.
;

specification 3.8. A.2 establishes an upper ILuit for the release of.
radioactive liquid effluents, excluding tritium and noble gases, ofO 20 curies during any calendar quarter. . The intent of this

'

specification is to permit the licensee the flexibility of operation to
assure that the public is provided a dependable source of power under
unusual operating conditions which may temporarily result in releases

ihigher than the levels normally achievable. Releases of up to |
*

20 curies during any calendar quarter will result in concentrations of
radioactive material in liquid effluents at small percentages of the

. limits specified in 10 CPR Part 20.
1

specification 3.8.A.3 requires that suitable equipment to control and
| monitor the releases of radioactive materials in the liquid effluents
1 are operating during any period these releases are taking place.
i specification 3.8.A.4 requires that the licensee shall maintain and

operate the equipment installed in the radwaste system to reduce the
release of radioactive materials in liquid effluents to as low as
practicable consistent with the requirements of 10 CFR Part 50.36a. In
order to keep releases of radioactive materials as low as practicable,
the specification requires operation of equipment whenever it appears
the projected cumulative release will exceed 1.25 curies during anyj calendar quarter.

.

O:
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l

|

|
|

|

3.8 BASES (Cont'd)

Specification 3.8.A.5 limits the amount of radioactivity that may be
inadvertently released to the environment to an amount which is as low
as practicable consistent with the requirements of 10 CFR Part 50.36a.

|

3.8.B Airborne Effluents
,

i

lSpecification 3.8.B.1 provides a method to be used in summing the
airborne effluents from the main stack and vents which will assure that 1

the release rate does not exceed 10 CFR Part 20, Table II, Column 1, !,

for unrestricted areas. The constants are determined by the annual '

average site meteorology and an exposure dose of 500 mrem per year to
the whole body.

Specification 3.8.B.2 provides a method to be used in summing airborne *

I-131 and particulates with half-lives greater than eight days released
from the stack and vents to assure that the release rate does not
exceed 10 CFR Part 20, Appendix B, Table II, Column 1, for unrestricted
areas. The constants are determined by the annual average site
meteorology and an exposure dose of 500 mrem per year to the whole body
or any organ, and include a factor of 700 to account for
reconcentration.

Specification 3.8.B.3 establishes an upper limit for the continuous
release of gaseous activity from the plant.

Specification 3.8.B.4 is to monitor the performance of the core. A
sudden increase in the activity levels of gaseous releases may be the
result of the fuel cladding losing its integrity. Since core
performance is of utmost importance in the resulting doses from
accidents, a report must be filed within 10 days following the
specified increase in gaseous radioactive releases.

Specification 3.8.B.5 is to require the licensee to take such actions,
including reducing power or other appropriate measures, as may be
necessary to keep the radioactive gaseous releases within specified
limits.

Specifications 3.8.B.6 and 3.8.B.7 are in accordance with Design
Criterion 64.

Specification 3.8.B.8 requires that these gaseous monitoring devices be
operating whenever radioactive gases are generated in the plant.

3.8.C/4.8.C Mechanical Vacuum Pump
j

The purpose of isolating the mechanical vacuum pump lines is to limit
the release of activity from the main condenser. During an accident,
fission products would be transported from the reactor through the main
steam lines to the condenser. The fission product radioactivity would
be sensed by the main steam line radioactivity monitors which initiate
isolation.

O
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- 4.8.A and 4.8.B BASES (Cont'd)
'

The surveillance requirements given under Specif1 cations 4.8.A and
4.8.B provide assurance that liquid and gaseous wastes are properly
controlled and monitored during any release of radioactive materials in
the liquid and gaseous effluents. These surveillance requirements
provide the data for the licensee and the Commission to evaluate the
station's performance relative to radioactive wastes released to the
environment. Reports on the quantities of radioactive materials

released in effluents shall be furnished to the commission on the basis
of Section 6 of these technical specifications. On the basis of such
reports and any additional information the commission may obtain from
the licensee or others, the commission may from time to time require
the licensee to take such actions as the commission deems appropriate.

3.8.C and 4.8.D BASES

The objective of this specification is to assure that leakage from
byproduct, source, and special nuclear radioactive material sources
does not exceed allowable limits.

,

O'

O '
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

i
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

f

3.9 AUXILIARY ELECTRICAL SYSTEM 4.9 AUXILIARY ELECTRICAL SYSTEM
3

Applicability ADDlicabilitY

Applies to all the auxiliary Applies to the periodic
electrical power system. testing requirements of the,

auxiliary electrical system.,

Obiective
.

Obiective

To assure an adequate supply of Verify the operability of the'

~
electrical power for operation of auxiliary electrical system.
those systems required for safety.

.

Specification Specification
.c

A. Auxiliary Electrical Equipment A. Auxiliary Electrical System
,

14 1. The reactor shall not be 1. Diesel Generators |. started up (made critical)
i

*, from the cold condition
unless the following are

; satisfied:
|

O a. Diesel generators A, a. Each diesel 1

B, C, and D OPERABLE. generator shall be' |
,

i

manually started and
| b. Requirements 3.9.A.3 loaded once each month

1
'

3 through 3.9.A.6 are to demonstrate
; met. operational readiness *.

The test shall continue'

c. At least two of the for at least a 1-hourfollowing offsite power period at 75% of rated
; sources are available: load or greater.

(1) The 500-kV system is During the monthly
i available to the generator test, the

units 1 and 2 shut- diesel generator,

j down boards through starting air compressor,

; the unit 1 station-
i shall be checked for

service transformer operation and its
| TUSS IB with no
1 ability to recharge air

credit taken for the receivers. -The
two 500-kV Trinity operation of the diesel

i lines. If the fuel oil transfer pumps
unit 2 station- shall be demonstrated,

sservice transformer and the diesel starting |is the second source, time to reach rated I
i a minimum of two voltage and speed shall

500-kV lines must be be logged.
available.

I

4

BPN' 3.9/4.9-1
Unit 2

1 |
--

. - - . ,-.7m.._,. - - -,. - , - . .- , , , , , ,~,.c-. , . _ _ , , , - _ _ _ - _,,y,_ , - . . _ ,mewr,-,,. r . , 3 ., .,,.-i,,---.
.



3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System

3.9.A.1.c. (Cont'd) 4.9.A.1. (Cont'd)

(2) The 500-kV system is b. Once per operating
available to the units 1 cycle, a test will
and 2 shutdown boards be conducted simulating a
through the unit 2 loss of offsite power and
station-service similar conditions that
transformer TUSS 2B with would exist with the
no credit taken for the presence of an actual
two 500-kV Trinity lines, safety-injection signal
If the unit i station- to v.emonstrate the
service transformer is the following:

'

second choice, a minimum

of two 500-kV lines must (1) Deenergization of the
be available. emergency buses and

load shedding from
(3) The Trinity 161-kV line is the emergency buses.

available to the units 1
and 2 shutdown boards (2) The diesel starts
through both common from ambient
station-service condition on the
transformers. auto-start signal,

energizes the
NOTES FOR (3): emergency buses with

permanently connected
(a) If unit 3 is claiming loads, energizes the

the Trinity line as an auto-connected
offsite source, see emergency loads

*

unit 3 technical through load
specifications, section sequencing, and
3.9.A.I.c.2. operates for greater

than or equal to five
(b) If unit 1 is in cold minutes while its

shutdown, only one generator is loaded
common station-service with the emergency
transformer is required. loads.

'

(4) The Athens 161-kV line is (3) On diesel generator
available to the units 1 breaker trip, the
and 2 shutdown boards loads are shed from
through a common the emergency buses
station-service and the diesel
transformer when unit 1 is restarts on the auto-
in Cold Shutdown and unit 3 start signal, the
is not claiming the Athens emergency buses are
line as an offsite source. energized with

O
BFN 3.9/4.9-2
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM,

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System

3.9.A.1.c. (Cont'd) 4.9.A.1.b.2.(Cont'd)

NOTE FOR (3) AND (4): permanently connected
loads, the auto-

With no cooling tower pumps connected emergency
or fans running, a cooling loads are energized
tower transfotaer may be through load
substituted for a common sequencing, and
station-service transformer. the diesel

operates for greater
than or equal to five

minutes while its '

generator is loaded

with the emergency
loads.

c. Once a month the
quantity of diesel
fuel available shall
be logged.

d. Each diesel generator

O shall be given an
annual inspection in
accordance with
instructions based on
the manufacturer's

'

recommendations.

e. Once a month a sample
of diesel fuel shall be
checked for quality.
The quality shall be
within acceptable
limits specified in

Table 1 of the latest
revision to ASTM D975
and logged..

|

O
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System I

i

2. The reactor shall not be 2. DC Power System - Unit |
started up (made critical) Batteries (250-V) Diesel-
from the hot standby condition Generator Batteries (125-V)
unless all of the following and Shutdown Board Batteries
conditions are satisfied: (250-v)

a. At least one offsite power a. Every week the specific
source is available as gravity, voltage and

specified in 3.9.A.1.c. temperature of the pilot
cell and overall battery
voltage shall be
measured and logged.

b. Three units 1 and 2 diesel b. Every three months the

generators shall be measurement shall be made
OPERABLE. of voltage of each cell

to nearest 0.1 volt,

specific gravity of each
cell, and temperature of
every fifth cell. These
measurements shall be
logged.

c. An additional source of c. A battery rated
power consisting of one discharge (capacity)
of the following: test shall be performed

-

and the voltage, time.
*

(1) A second offsite and output current
power source available measurements shall a,

as specified in be logged at ,

3.9.A.1.c. intervals not to
exceed 24 months.

(2) A fourth OPERABLE
units 1 and 2 diesel
generator.

d. Requirements 3.9.A.3
through 3.9.A.6 are met.

O
,

BFN 3.9/4.9-4
Unit 2

_ __ _



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

i
3.9/4.9 AUXILIARY METRICAL SYSTWI

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
|

'

3.9.A. Auxiliary Electrical Raul - nt 4.9.A. Auxiliary Electrical System

3. Buses and Boards Available 3. Logic Systems

a. The respective start bus a. Both divisions of the
'

is energized for each common accident signal
common station-service logic system shall be
transformer designated'as tested every 6 months
an offsite power source. to demonstrate that it

,

will function on
actuation of the core
spray system of each
reactor to provide an
automatic start signal to
all 4 units 1 and 2
diesel generators,

b. The 4-kV bus tie board b. Once every 6 months,
is energized and capable the condition under
of supplying power to the which the 480-volt load
units 1 and 2 shutdown shedding logic system
boards if a cooling tower is required shall be
transformer is designated simulated using pendant
as an offsite power source. test switches and/or

pushbutton test. switchesO to demonstrate that the
' - load shedding logic.

system would initiate
i load shedding signals on

the diesel auxiliary
*

1

boards, RMOV boards, and !
the 480-V shutdown boards. |

c. The units 1 and 2 4-kV
shutdcwn boards are
energized.

.

,

O.
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|
3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System I

l
3.9.A.3. (Cont'd) I

d. The 480-V shutdown boards
2A and 2B are energized.

Theunits1and2diesN1e.

auxiliary boards are ;
energized. J

l
'

f. Loss of voltage and
degraded voltage relays
OPERABLE on 4-kV shutdown

~

boards A, B, C, and D.

g. Shutdown buses 1 and 2
energized.

h. The 480-V reactor motor-
operated valve (RMOV)
boards 2D & 2E are energized
with motor-generator (mg)
sets 2DN, 2DA, 2EN, and 2EA
in service.

4. The three 250-V unit batteries, 4. Undervoltage Relays
the four shutdcwn board
batteries, a battery charger a. (Deleted)
for each battery, and

*

associated battery boards are b. Once every 6 months, the
OPERABLE. the conditions under

which the loss of voltage
and degraded voltage
relays are required shall
be simulated with an
undervoltage on each
shutdown board to
demonstrate that the
associated diesel
generator will start.

O
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3.9/4.9 AUXILIARY m *'TRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SUR91tli, LANCE REQUIREMENTS,

3.9.A. AuxillerY Electrical EQU1Deent 4.9.A. Auxiliary Electrical System

4.9.A.4. (Cont'd)

c. The loss of voltage and
degraded voltage.telays
which start the diesel
generators from the 4-kV

shutdown boards shall be
calibrated annually for
trip and reset and the
measurements logged.
These relays shall be

~

calibrated as specified
in Table 4.9.A.4.c.

d. 4-kV shutdown board
voltages shall.be
recorded once every
12 hours.

!5. Logic Systems 5. 480-V RMOV Boards 2D and 28 j

la. Common accident signal a. Once per operating I

logic system is OPERABLE. cycle the automaticO |

transfer feature for
480-V RMOV boards 2D
and 28 shall be
functionally tested to

,

verify auto-transfer
capability.

b. 480-V load shedding
logic system is OPERABLE.

6. There shall be a minimum
I,

of 103,300 gallons of.
I

diesel fuel in the
standby diesel generator
fuel tanks.

,

5

O
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation with Inoperable 4.9.B. Operation with Inoperable
Equipment Equipment

Whenever the reactor is in
STARTUP mode or RUN mode and
not in a cold condition, the
availability of electric
power shall be as specified
in 3.9.A except as specified
herein.

1. From and after the date 1. When only one'

that only one offsite offsite power source .

power source is available, is OPERABLE, tall
reactor operation is units 1 and 2 diesel
permissible for 7 days. generators and

associated boards
must be demonstrated to
be OPERABLE immediatelyi

and daily thereafter.

| 2. From and after the date 2. When a required
that the 4-kV bus tie offsite power source
board becomes INOPERABLE, is unavailable to
reactor operation is unit I because the
permissible indefinitely 4-kV bus tie board
provided one of the or a start bus is

; required offsite power INOPERABLE, all
'

sources is not supplied unit I and 2 diesel .from the 161-kV system generators and
through the bus tie board. associated boards shall

be demonstrated OPERABLE
immediately and daily
thereafter. The
remaining offsite source
and associated buses
shal. be checked to be
ener gized daily.

4
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM
:

O LIMITING CONDITIONS EVR OPERATION SURVEILLANCE RBQUIREMENTSU
3.9.B. Operation With Inoperable 4.9.B. -Operation With Inoperable

Equipment Equipment

3. When one of the units 1 3. When one of the
and 2 diesel generator is units 1 and 2 diesel
INOPERABLE, continued generators is found I

reactor operation is to be INOPERABLE,
~

permissible during the all of the CS, RHR
succeeding 7 days, (LPCI and contain- |

Iprovided that 2 off? site ment cooling)
power sources are systems and the ;
available as specified remaining diesel
in 3.9.A.I.c and all of generators and ~ l

the CS, RHR (LPCI and . associated boards -1
*

4

I containment cooling) shall be |
systems, and the remaining demonstrated to be
three units 1 and 2 diesel OPERABLE ilunediately
generators are OPERABLE. and daily j
If this requirement cannot thereafter. !
be met, an orderly '

shutdown shall be
initiated and the reactor

1

shall be shut down and in '

the cold condition within

O 24 hours. '

>

4. When one units 1 and 2 4. When one 4-kV
4-kV shutdown board is shutdown board is
INOPERABLE, continued found to be4

reactor operation is INOPERABLE, all ',

permissible for a period -remaining 4-kV
of 5 days provided that ' shutdown boards and
2 offsite power sources associated diesel
are available as generators, CS, and
specified in 3.9.A.l.c RHR (LPCI and
and the remaining 4-kV containment cooling)
shutdown boards and systems supplied by
associated diesel the remaining 4-kV

-

generators,' CS, RHR (LPCI shutdown boards
and containment cooling) shall be-
systems, and all 480-V demonstrated to be
emergency power boards operable immediately

i are. OPERABLE. If this and daily
requirement cannot be thereafter.
met, an orderly shutdown
shall be initiated and
the reactor shall be shut
down and in the cold
' condition within 24 hours.

O
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM i
!

LIMITING CONDITIONS FOC OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable 4.9.B. Operation With Inoperable I
Equipment Equipment

5. When one of the shutdown 5. When a shutdown bus
buses is INOPERABLE, is found to be
reactor operation is INOPERABLE, all
permissible for a period I and 2 diesel
of 7 days. generators shall be

proven OPERABLE |
immediately and daily
thereafter.

6. When one of the 480-V 6. When one units 1
diesel auxiliary boards and 2 diesel

'

becomes INOPERABLE, auxiliary board is
reactor operation is found to be' permissible for a period INOPERABLE, the
of 5 days. remaining diesel

auxiliary board and each
unit I and 2 diesel
generator shall be proven
OPERABLE immediately and
daily thereafter.

7. From and after the date
that one of the three
250-v unit batteries
and/or its associated
battery board is found to
be INOPERABLE for any '

reason, continued reactor
operation is permissible
during the succeeding
7 days. Except for
routine surveillance
testing, NRC shall be

notified within 24 hours
of the situation, the
precautions to be taken
during this period, and
the plans to return the
failed component to an

| OPERABLE state.

I

{
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

b LIMITING CONDITIONS FOR OPERATIONU SURVEILLANCE REQUIREMENTS

3.9.B Operation With Inoperable
Equ1Deent

S. From and after the date
that one of the 250-V

. shutdown board batteries
and/or its associated
battery board is found to

i ~be INOPERABLE for any
reason, continued reactor
operation is permissible1

during the succeeding
five days in accordance
with 3.9.B.7. '

9. When one division of the
logic system is

iINOPERABLE, continued '

reactor operation is
permissible under this

ccadition for seven days,
provided the CSCs
requirements listed in
Specification 3.9.B.3 are

O satisfied. The NRC shall
be notified within
24 hours of the
situation, the
precautions to be~taken
during this period, and *

the plans to return the
failed component to an
OPERABLE state.

10. (deleted) '

11. The following limiting
conditions for operation
exist for the
undervoltage relays which
start the diesel
generators on the 4-kV

shutdown boards.

O
,

BFN 3.9/4.9-11
Unit 2
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1

3.9/4.9 AUXILIARY ELECTRICAL SYSTEM
!

|

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Tnoperable
Equipment

)

3.9.B.11 (Cont'd)

a. The loss of voltage
relay channel which
starts the diesel
generator for a
complete loss of
voltage on a 4-kV

'
shutdown board may be
INOPERABLE for 10 days
Provided the degraded ~

|
'

voltage relay channel
on that shutdown board
is OPERABLE (within
the surveillance

schedule of 4.9.A.4.b).

b. The degraded voltage
relay channel which

starts the diesel
generator for degraded
voltage on a 4-kV
shutdown board may be
INOPERABLE for 10 days
provided the loss of
voltage relay channel
on that shutdown board *

is OPERABLE (within
the surveillance
schedule of 4.9.A.4.b).

c. One of the three,

'

phase-to-phase
degraded voltage
relays provided to

| detect a degraded
'

voltage on a 4-kV
shutdown board may be
INOPERABLE for 15 days
provided both of the
following conditions
are satisfied.

O
EFN 3.9/4.9-12 *

Unit 2
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1

3.9/4.9 AUXILIARY nt,mr'TRICAL SYSTEM

LIMITING CONDITIONS POR OPERATION,

SURVEILLANCE REQUIREMENTS

3.9.B. Operation with Inoperable
Equipment

3.9.B.ll.c. (Cont'd)

1. The other two
phase-to-phase
degraded voltage,

relays on that
4-kV shutdown
board are OPERABLE
(within the
surveillance
schedule of '

4.9.A.4.b).
" 2. The loss of

voltage relay
channel on that
shutdown board is
OPERABLE (within

ithe surveillance l

schedule of
i4.9.A.4.b).

d. The degraded voltage
relay channel and the
loss of voltage relay
channel on a 4-kV
shutdown board may be *

INOPERABLE for 5 days
provided the other

shutdown boards and
i undervoltage relays

are OPERABLE. (Within
the surveillance,

schedule of 4.9.A.4.b). |

!

!

,

BPN 3.9/4.9-13
Unit 2
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation with Inoperable
Equipment

12. When one 480-V shutdown
board is found to be
IMOPERABLE, the reactor
will be placed in hot
standby within 12 hours

and Cold Shutdown within
24 hours. '

13. If one 480-V RMOV board mg
set is INOPERABLE,.the
reactor may remain in ~

operation for a period not
to exceed seven days,
provided the remaining
480-V RMOV board mg sets
and their associated loads
remain OPERABLE.

14. If any two 480-V RMOV
board mg sets become
INOPERABLE, the reactor

shall be placed in the

Cold Shutdown condition
within 24 hours.

15. If the requirements for
operating in the '

conditions specified by
3.9.B.1 through 3.9.B.14
cannot be met, an orderly
shutdown shall be
initiated and the reactor
shall be shut down and in
the cold condition within
24 hours.

O
BFN 3.9/4.9-14
Unit 2
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3.9/4.9 AUXILIARY E N "FRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.C. Operation in Cold shutdown

Whenever the reactor is in
Cold shutdown condition with
irradiated fuel in the
reactor, the availability of
electric power shall be as
-specified in Section 3.9.A
except as specified herein.

1. At least two units 1 and 2
diesel generators and
their associated 4-kV
shutdown boards shall be '

OPERABLE.

2. An additional source of
power energized and

capable of supplying power
to the units 1 and 2
shutdown boards consisting
of at least one of the
following:

O a. One of the offsite
power sources
specified in 3.9.A.1.c.

b. A third OPERABLE
diesel generator. *

3. At least one 480-V
shutdown board for each
unit must be OPERABLE.

4. One 480-V RMOV board mg
set is required for eaca

RMOV board (2D or 28)
required to support
operation of the RHR
system in accordance with.

3.5.B.9.

|

.

.

!
,

O I
BFN 3.9/4.9-15Unit 2
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TABLE 4.9.A.4.C
VOLTAGE RELAY SETPOINTS/ DIESEL GENERATOR START

Relay Location Trio Level Sgttina Remarks

! 1. 4-kV Shutdown Boards Trip Setpoint: 0 volts with a 1.5-second time Start diesel generators on loss of
delay offsite power.

Allowable values: 2 .1 second
~

Trip Range: 1.4 to 1.6 seconds
Reset Setpoint: 2870-V
Allowable Values: 12% of 2870-V
Reset Range: 2813-V to 2927-V

i

1

Undervoltaae

2. 4-kV Shutdown Boards Trip Setpoint: 3920 Second level undervoltage sensing
Allowable Values: 3900-3940 relays - start diesel generator
Reset Setpoint: Reset at i 1.5% above trip value on degraded voltage.

I Ed Setpoint Critical Time
I

us Timer Lieconds] iseconds)
30

!:-
3. 4-kV Shutdown Boards 2-211-1A 0.3 1 10% N/A Auxiliary timers for second level

j3 (Timers shown for 2-211-2A 4.0 1 10% N/A undervoltage sensing relays.
I 64 4-kV shutdown board 2-211-3A 6.9 1 10% 8.2

Ch A. 4-kV shutdown 2-211-4A 1.3110% 1.5 The setpoint ranges specified
boards B, C, and D, assure that the operating times
similar, except for will be below the critical times
Change of suffix.) specified. These ranges are based

on timer repeatability of i 5% as
! specified by the manufacturer.

I
|

BFN-Unit 2
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; 3.9 BASES

O The objective of.this specification is to assure an adequate source of
|electrical power to operate facilities to cool the plant during shutdown-'

and to operate the engineered safeguards following an accident. <

There !i
' are three sources of alternating current electrical energy available, ;

namely, the 161-kV transmission system, the 500-kV transmission system,and the diesel generators.;
;

I
The unit station-service transformer B for unit.1 or the unit
station-service transformer a for unit 2 provide noninterruptible,

isources of offsite power from the:500-kV transmission system to the '

units 1 and 2 shutdown boards. Auxiliary power can.also be supplied
from the 161-kV transmission system through the common station-service
transformers or through the cooling tower transformers by way of the bustie board. The 4-kV bus tie board may remain out of service
indefinitely provided one of the required offsite power sources is not
supplied from the 161-kV system through the bus tie board.

1

The minimum fuel oil requirement of 103,300 gallons is sufficient for
seven days of full load operation of three diesels and is conservatively
based on availability of a replenishment supply.

The degraded voltage sensing relays provide a start signal to the diesel
generators in the event that a deteriorated voltage condition exists on
a 4-kV shutdown board. This starting signal is independent of the

|

starting signal generated by the complete loss of voltage relays andi
will continue to function and start the diesel generators on comoletei

loss of voltage should the loss of voltage relays become inoperable.
The 15-day inoperable time limit specified when one of the three

,

phase-to-phase degraded voltage relays is inoperable is justified based
on the two-out-of-three permissive logic scheme provided with these] relays.

!

[ A 4-kV shutdown board is allowed to be out of operation for a briefi

period to allow for maintenance and testing, provided all remaining 4-kV,

shutdown boards and associated diesel generators, CS, RHR, (LPCI and :

containment cooling) systems supplied by the remaining 4-kV shutdownj
boards, and all emergency 480-V power boards are operable.

!

There are eight 250-V de battery systems, each of which consists of a l:

battery, battery charger, and distribution equipment.i Three of these
systems provide power for unit control functions, operative power for
unit motor loads, and alternative drive power for a 115-V ac )

;

unit preferred mg set. One 250-V de system provides power for commonj
plant and transmission system control functions, drive power for a 115-V
ac plant-preferred og set, and emergency drive power for certain unitlarge motor loads.,

The four remaining systems deliver control power to;-
the 4,160-V shutdown boards.

a j

i

)

!O
,

BFN
3.9/4,9-17Unit 2
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3.9 BASES (Cont'd)
i

Bach 250-V de shutdown board control power supply can receive power from
its own battery, battery chkrger, or from a spare charger. The chargers

,

'

are powered from normal plant auxiliary power or from the standby
diesel-driven generator system. Zero resistance short circuits between

<

the control power supply and the shutdown board are cleared by fuses I

located in the respective control power supply. Each power supply is
located in the reactor building near the shutdown board it supplies.
Each battery is located in its own independently ventilated battery room.

The 250-V de system is so arranged, and the batteries sized so that the
loss of any one unit battery will not prevent the safe shutdown and
cooldown of all three units in the event of the loss of offsite power
and a desita basis accident in any one unit. Loss of control power to
any engineered safeguard control circuits is annunciated in the main
control room of the unit affected. The loss of one 250-V shutdown board
battery affects normal control power only for the 4,160-V shutdown board
which it supplies. The station battery supplies loads that are not
essential for safe shutdown and cooldown of the nuclear system. This
battery was not considered in the accident load calculations.

There are two 480-V ac RMOV boards that contain mg sets in their feeder
lines. These 480-V ac RMOV boards have an automatic transfer from their
normal to alternate power source (480-V ac shutdown boards). The mg
sets act as electrical isolators to prevent a fault from propagating
between electrical divisions due to an automatic transfer. The 480-V ac
RMOV boards involved provide motive power to valves associated with the ,
LPCI mode of the RHR system. Having an mg set out of service reduces
the assurance that full RHR (LPCI) capacity will be available when
required. Since sufficient equipment is available to maintain the

' minimum complement required for RHR (LPCI) operation, a 7-day servicing;

period is justified. Having two mg sets out of service can considerably
reduce equipment availability; therefore, the affected unit shall be
placed in Cold Shutdown within 24 hours.

The offsite power source requirements are based on the capacity of the
respective lines. The Trinity line is limited to supplying two
operating units because of the load limitations of CSST's A and B. The
Athens line is limited to supplying one operating unit because of the
load limitations of the Athens line. The limiting conditions are
intended to prevent the 161-kV system from supplying more than two units
in the event of a single failure in the offsite power system.

.

|

1

till
B 3.9/4.9-18



- . . . ~ . . . . - - - - . . - . . - - - - . --

!

|

|

4.9 BASES
o

; s
The monthly tests of the diesel generators are primarily to check for
failures and deterioration in the system since last use. The diesels

iwill be loaded to at least 75 percent of rated power while engine and '

generator temperatures are stabilized (about one hour). The minimusj 15 percent load will prevent soot formatlon in the cylinders and-"

injection nozzles. Operation up to an equilibrium temperature ensures
that there is no overheating problem. The tests also provide an engine
and generator operating history to be compared with subsequent

i engine-generator test data to identify and to correct any mechanical or
j electrical deficiency before it can result in a system failure.

:
The test during refueling outages is more comprehensive, including.

procedures that are most effectively conducted at that. time. These
include automatic actuation and functional capability tests to verify;

! that the generators can start and be ready to assume load in*

10 seconds. The annual inspection will detect any signs of wear long
before failure. The diesel generators are shared by units 1 and 2.
Therefore, the capability for the units 1 and 2 diesel generators to i

accept the emergency loads will be performed during the unit 1 operating
} cycle using the unit I loads. i

i

Battery maintenance with regard to the floating charge, equalizing
charge, and electrolyte level will be based on the manufacturer's

; instruction and sound maintenance practices. In addition, written.
] records will be maintained of the battery performance. The plant i

; batteries will deteriorate with time but precipitous failure is
! unlikely. The type of surveillance called for in this specification is

that which has been demonstrated through experience'to provide an
indication of a cell becoming irregular or unserviceable long before it

; becomes a failure,
,

The equalizing charge, as recommended by the manufacturer, is vital to,

i

j maintaining the ampere-hour capacity of the battery, and will be applied
ias recommended.
I4

The testing of the logic systems will verify the ability of the logicj
systems to bring the auxiliary electrical system to running standby
readiness with the presence of an accident signal from any reactor or an
undervoltage signal on the 4-kV shutdown boards.

The periodic simulation of accident signals in conjunction with,

i
diesel-generator voltage available signals will confirm the ability of'

the 480-V load shedding logic system to sequentially shed and restart
480-V loads if an accident signal were present and diesel generator
voltage were the only source of electrical power.;

i

!
I

i

i O
,

BPW3 3.9/4.9-19
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1. Normal Auxiliary Power System (BFNP FSAR Subsection 8.4)

2. Standby AC Power Supply and Distribution (BFNP FSAR Subsection 8.5)

3. 250-Volt DC Power Supply and Distribution (BFNP FSAR Subsection 8.6)

4. Memorandum from Gene M. Wilhoite to H. J. Green dated December 4.
1981 (LOO 811208 664) and memorandum from C. E. Winn to H. J. Green
dated January 10, 1983 (G02 830112 002)
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

t 3.10 CORE ALTERATIONS 4.10 CORE ALTERATIONS

Applicability Applicability

Applies to the fuel har.dling Applies to the periodic
and core reactivity limitations. testing of those interlocks

and instrumentation used
during refueling and core
alterations.

Obiective Obiective

To ensure that core reactivity To verify the operability of
is within the capability of instrumentation and -

the control rods and to prevent interlocks used in refueling
criticality during refueling. and core alterations.
Specification Specification

|

i A. Refueling Interlocks A. Refueling Interlocks
.

1. The reactor mode switch 1. Prior to any fuel
shall be locked in the handling with the
REFUEL position during head off the

O core alterations and the reactor vessel,
refueling interlocks the refueling
shall be OPERABLE except interlocks shall
as specified in 3.10.A.6 be functionally
and 3.10.A.~1 below. tested. They |

shall be tested at I
*

weekly intervals
thereafter until
no longer
required. They
shall also be
tested following
dny repair Work
associated with
the interlocks.

2. Fuel shall not be loaded 2. No additional
into the reactor core surveillance
unless all control rods required.
are fully inserted.

O
BFN 3.10/4.10-1 .

Unit 2



3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.A. Refueling Interlocks 4.10.A. Refueling Interlocks

3. The fuel grapple hoist 3. No additional
load switch shall be set surveillance required.
at i 1,000 lbs.

4. If the frame-mounted 4. No additional
auxiliary hoist, the surveillance required.
monorail-mounted auxiliary
hoist, or the service platform
hoist is to be used for
handling fuel with the head
off the reactor vessel, the

load limit switch on the hoist
'

to be used shall be set at
< 400 lbs.

5. Maintenance may be performed 5. Prior to performing
on a single control rod or control rod or control
control rod drive without rod drive maintenance
removing the fuel in the on a control cell
control cell if the following without removing fuel
conditions are met: assemblies the

surveillance require-
a. The requirements of ments of Specification

Specification 3.10.A.1 4.10.A.1 shall be
are met, and performed and all rods

face adjacent and
b. All control rods diagonally adjacent

diagonally and face to the maintenance rod *

adjacent to the shall be electrically
maintenance rod are disarmed per
fully inserted and have Specification 3.10.A.S.b.
their directional
control valves
electrically disarmed.

|

I

|

|

9
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEIL' LANCE REQUIREMENTS

3.10.A. Refuelina Interlocks 4.10.A. Refueling Interlocks

6. A maximum of two non- 6. Prior to performing
adjacent control rods may control rod or controlsimultaneously be withdrawn rod. drive maintenance
from the core for the purpose on two control cells
of performing control rod simultaneously without
and/or control rod drive removing the fuel from
maintenance without removing the cells, two SROs
the fuel from the cells shall verify that the
provided the following requirements of
conditions are satisfied: Specification 3.10.A.6

are satisfied.
.

a. The reactor mode switch
shall be locked in the
REFUBL position. The
refueling interlock which
prevents more than one
control rod from being
withdrawn may be bypassed
for one of the control
rods on which maintenance
is being performed. All

O other refueling interlocks
shall be OPERABLE.

b. All directional control
valves for remaining
control rods shall be '

disarmed electrically
except as specified in

3.10.A.7 and sufficient
margin to criticality
shall be demonstrated.

c. The two maintenance cells
must be separated by more
than two control calls in
any direction,

d. An appropriate number of

SRMs are available as
defined in Specification
3.10.B.

O
BFN 3.10/4.10-3Unit 2
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3.10/4.10 CORE ALTERATIONS '

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.A. Refueling Interlocks 4.10.A. Refueling Interlocks

7. Any number of control rods 7. With the mode selection
may be withdrawn or removed switch in the REFUEL or
from the reactor core SHUTDOWN mode, no more
providing the following than one control rod
conditions are satisfied:' may be withdrawn

without first removing
a. The reactor mode switch fuel from the cell

is locked in the except as specified in
REFUEL position. The 4.10.A.6. Any number
refueling interlock which of rods may be
prevents more than one withdrawn once
control rod from being verified by two

,

withdrawn may be bypassed licensed operators
on a withdrawn control that the fuel has been
rod after the fuel removed from each cell.
assemblies in the cell
containing (controlled
by) that control rod

have been removed from
the reactor core. All
other refueling interlocks
shall be OPERABLE.

B. Core Monitorinq B. Core Monitoring

1. During core alterations, Prior to making any
except as in 3.10.B.2, alterations to the

*two SRMs shall be core the SRMs shall
OPERABLE, in or adjacent be functionally tested
to any quadrant where and checked for neutron
fuel or control rods are response. Thereafter,
being moved. For an SRM while required to 5e
to be considered OPERABLE, OPERABLE, the SRL
the following shall be will be checked daily
satisfied: for response except as

specified in
a. The SRM shall be 3.10.B.1.b.2.

inserted to the normal
operating level. (Use
of special moveable,
dunking type detectors
during initial fuel
loading

j
BFN 3.10/4.10-4 1

Unit 2 I



.- . _____ - -____

-3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.B. Core Monitoring

3.10.B.1.a. (Cont'd)

and major core
alterations in place
of normal detectors
is permissible as
long as the detector
is connected to the
normal SRM circuit.)

b.1 The SRM shall have a
minimum of 3 cps with -

'

all rods fully
inserted in the core,
if one or more fuel
assemblies are in the
Core, or

b.2 During a full core
reload where both
irradiated and fresh
fuel is being loaded.

Os
SRMs (FLCs) may have
a count rate of
<3 cps provided that
the SRMs are response
checked at least once
every 8 hours with a '

neutron source until
> 3 cps can be
maintained, and
provided also that 1

t

the core is loaded in
a spiral sequence
only, or

1

b.3 During a full core

reload where both
irradiated and fresh
fuel are being
loaded, four (4)

irradiated fuel
assemblies will be
placed adjacent to
each SRM to establish
a count rate of

2 >3 cps, provided

,

BPN 3.10/4.10-5
Unit 2
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3.10/4.10 CORE ALTERATIONS |

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.B. Core Monitoring 4.10.B Core honitoring

3.10.B.1.b.3. (cont'd)
*

,

each SRM is
functionally
tested prior to
adjacent fuel
loading, a
neutron response
is observed as
the adjacent fuel
is loaded, and

the core is
~

loaded in a
spiral sequence
only after the
SRM adjacent fuel
loading.

2. During a complete core
removal, the SRMs

shall have an initial
minimum count rate of
3 cps prior to fuel
removal, with all rods
fully inserted and

rendered electrically
INOPERABLE. The count
rate will diminish

*

during fuel removal.
Individual control
rods outside the
periphery of the then
existing fuel matrix
may be electrically
armed and moved for
maintenance after all
fuel in the cell
containing (controlled
by) that control rod*

have been removed from
the reactor core.

O
BFN 3.10/4.10-6
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.C Spent Fuel Pool Water 4.10.C Spent Fuel Pool Water

1. Whenever irradiated fuel is 1. Whenever irradiated
stored in the spent fuel fuel is stored in the
pool, the pool water level spent fuel pool, the
shall be maintained at a water level and
depth of 8-1/2 feet or temperature shall be,

greater above the top of recorded daily.
the spent fuel. A minimum
of 6-1/2 feet of water

' shall be maintained over
single irradiated fuel
assemblies during transfer

1 and handling operations. '

t

2. Whenever irradiated fuel is 2. A sample of fuel pool
in the fuel pool, the pool water shall be analyzed
water temperature shall be in accordance with the
$150" F. following

specifications:

a. At least daily for'

conductivity and
chloride ion content.

b. At least once per
8 hours for
conductivity and

chloride content when
'the fuel pool cleanup,

] system is INOPERABLE.

3. Fuel pool water shall be

maintained within the following
limits:

conductivity 5 10 pahos/cm,

) at 25'c

l chlorides s 0.5 ppm
t

.i

,1

!

O
BFN 3.10/4.10 ~1
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3.10/4.10 CORE ALTERATIONS
l

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.D Reactor Building Crane 4.10.D Reactor Building Crane

1. The reactor building crane 1. The following
shall be OPERABLE: operational checks and

inspections shall be
performed on the
reactor building crane
prior to handling of a
spent fuel cask and
new or spent fuel.
(These need not be
performed more
frequently than
quarterly.):

,

a. When a spent fuel cask a. The cab and
is handled. pendant controls

shall be
demonstrated to '

be OPERABLE on
both the 125-ton
hoist and the
5-ton hoist.

b. Whenever new or spent b. A visual
fuel is handled with inspection shall
the 5-ton hoist. be made to insure

structural
integrity of the

,

125-ton hoist,

the 5-ton hoist
and cask yoke
safety wire ropes.

c. The overtravel
limit switch
interlocks,

movement speed
control and
braking
operations for
the bridge,
trolley and
hoists, the

pendant

O
BPN 3.10/4.10-8 .
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3.10/4.10 CORE ALTERATIONS
|

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.D Reactor Building Crane 4.10.D Reactor Building Crane |

|4.10.D.1.c. (Cont'd)
).

!

interlocks, the
main-aux 111ery
hoist operation,

interlock, and
the remote
emergency stop
shall be

-

functionally
tested.,

.

E. Spent Puel Cask E. Spent Fuel Cask
i

1. Upon receipt, an empty fuel 1. Prior to
cask shall not be lifted attachment and
until a visual inspection lifting of an4

is made of the cask-lifting empty spent fuel
trunnions and fastening cask from the
connection has been conducted. shipping trailer,

j a visual
i inspection shall
'

be conducted on
'

the lifting
trunnions and the
fasteners used to
connect the

*

trunnion to the
; cask.

.

; 2. A visual
inspection shall

i be made of the
; assembled

trunnion on the
empty cask to
insure proper
assembly.;

;

$
'

i
|
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.10.P Spent Puel Cask Handling -
Refueling Floor

1. Administrative control
shall be exercised to
limit the height the spent
fuel cask is raised above
the refueling floor by the
reactor building crane to
6 inches, except for entry
into the cask
decontamination chamber
where height above the

'

~

floor will be
approximately 3 feet.

2. The spent fuel cask yoke
safety links shall be
properly positioned at all
times except when the cask
is in the decontamination
chamber.

O
,

i

|

@
BFN 3.10/4.10-10
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3.10 34885

A. Ofueline Interlocks

The refueling interlocks are designed to back up proc 2 dural core
reactivity controls during refueling operations. The interlocks
prevent an inadvertent criticality during refueling operations when
the reactivity potential of the core is being altered.

To minimize the possibility of loading fuel into a cell containing no
control rod, it is required that all control rods are fully inserted
when fuel is being loaded into the reactor core. This requirement
assures that during refueling the refueling interlocks, as designed,
will prevent inadvertent criticality.

The refueling interlocks reinforce operational procedures that
prohibit taking the reactor critical under certain situations
encountered during refueling operations by restricting the movement
of control rods and the operation of refueling equipment.

The refueling interlocks include circuitry which senses the condition
of the refueling equipment and the control rods. Depending on the
sensed condition, interlocks are actuated which prevent the movement
of the refueling equipment or withdrawal of control rods (rod block).

Circuitry is provided which senses the following conditions.
1. All rods inserted

2. Refueling platform positioned near or over the core

3. Refueling platform hoists are fuel-loaded (fuel grapple, frame
mounted hoist, monorail mounted hoist).

4. Fuel grapple not full up

5. Service platform hoist fuel-loaded

6. One rod withdrawn

When the mode switch is in the REFUEL position, interlocks prevent
the refueling platform from being moved over the core if a control
rod is withdrawn and fuel is on a hoist. Likewise, if the refueling
platform is over the core with fuel op a hoist, control rod motion is
blocked by the interlocks. When the mode switch is in the refuel
position only one control rod can be withdrawn. The refueling
interlocks, in combination with core nuclear design and refueling
procedures, limit the probability of an inadvertent criticality. The
nuclear characteristics of the core assure that the reactor is
suberitical even when the highest worth control rod is fully
withdrawn. The combination of refueling interlocks for control rods

|
|

O
'

g 3.10/4.10-11
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3.10 BASES (Cont'd)

and the refueling platform provide redundant methods of preventing
inadvertent criticality even after procedural violations. The
interlocks on hoists provide yet another method of avoiding
inadvertent criticality.

Fuel handling is normally conducted with the fuel grapple hoist. The
total load on this hoist when the interlock is required consists of
the weight of the fuel grapple and the fuel assembly. This total is
approximately 1,500 lbs, in comparison to the load-trip setting of
1,000 lbs. Provisions have also been made to allow fuel t.andling
with either of the three auxiliary hoists and still maintain the
refueling interlocks. The 400-lb load-trip setting on these hoists
is adequate to trip the interlock when one of the more than 600-lb
fuel bundles is being handled.

During certain periods, it is desirable to perform maintenance on two
control rods and/or control rod drives at the same time without
removing fuel from the cells. The maintenance is performed with the
mode switch in the REFUEL position to provide the refueling
interlocks normally available during refueling operations. In order
to withdraw a second control rod af ter withdrawal of the first rod,
it is necessary to bypass the refueling interlock on the first
control rod which prevents more than one control rod from being
withdrawn at the same time. The requirement that an adequate
shutdown margin be demonstrated and that all remaining control rods
have their directional control valves electrically disarmed ensures
that inadvertent criticality cannot occur during this maintenance.
The adequacy of the shutdown margin is verified by demonstrating that
at least 0.38 percent ak shutdown margin is available. Disarming
the directional control valves does not inhibit control rod scram
capability.

Specification 3.10.A.7 allows unloading of a significant portion of
the reactor core. This operation is performed with the mode switch
in the REFUEL position to provide the refueling interlocks normally
available during refueling operations. In order to withdraw more
than one control rod, it is necessary to bypass the refueling
interlock on each withdrawn control rod which prevents more than one
control rod from being withdrawn at a time. The requirement that the
fuel assemblies in the cell controlled by the control rod be removed
from the reactor core before the interlock can be bypassed ensures
that withdrawal of another control rod does not result in inadvertent
criticality. Each control rod provides primary reactivity control
for the fuel assemblies in the cell associated with that control rod.

Thus, removal of an entire cell (fuel assemblies plus control rod)
results in a lower reactivity potential of the core. The
requirements for SRM operability during these core alterations assure
sufficient core monitoring.

REFERENCES

1. Refueling interlocks (BFNP FSAR Subsection 7.6)

e
3.10/4.10-12g{y
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3.10 BM g (Cont'd)

B. Core Monitorine

The SRMs are provided to monitor the core during periods of station [
j shutdown and to guide the operator during refueling operations and !
! station startup. Requiring two operable SRMs in or adjacent to any '

| core quadrant where fuel or control rods are being moved assures
j adequate monitoring of that quadrant during.such alterations. The
; requirement of three counts per second provides assurance that neutron ,

j flux is being monitored and ensures that startup -is conducted only if '

i the source range flux leve1 is above the minimum assumed in the control
!

{ rod drop accident.-
,

; During a full core reload SRM/FLC (Fuel Loading Chamber) operability-
~

<

will be verified using a portable external source at least once every,

j eight hours until sufficient fuel has been. loaded to maintain three
'

counts per.second. A large number of fuel assemblies will not be
required to maintain three counts per second. This increased .

,

surveillance rate assures proper detector operability until that time. i

I
; During a full core reload, irradiated fuel may be placed adjacent to {
| each SRM to maintain a count rate greater than three counts per
j second. Four (4) irradiated fuel assemblies will be placed in the four
i adjacent fuel locations to each SRM to establish the greater than
! three counts per second count rate. The response of each SRM to the
} adjacent fuel loading will demonstrate neutron response. Each SRM will !
j be functionally tested prior to loading the adjacent fuel assemblies.

(
l This precludes the tue of FLCs as mandatory for a full core reload.
i

I Under the special condition of removing the full core with all control
! rods inserted and electrically disarmed, it is permissible to allow SRM '

j count rate to decrease below three counts per second. All fuel moves :

,

; during core unloading will reduce reactivity. It is expected that the
| SRMs will drop below three counts per second before all of the fuel is i

,

! unloaded. Since there will be no reactivity additions during this ;

i period, the low number of counts will not present a hazard. Vnen all'

f
of the fuel has been removed to the spent fuel storage pool, SRMs will
no longer be required. Requiring.the SRMs to be functionally tested

{ prior to fuel removal assures that the SRMs will be operable at the
;start of fuel removal. The daily response check of the SRMs ensuresi

'

their continued operability until the count rate diminishes due to fuel
removal. Control rods in cells from which all fuel has been removed

) and which are outside the periphery of the then existing fuel matrix
i may be armed electrically and moved for maintenance purposes during
] full core removal, provided all rods that control fuel are fully
j inserted and electrically disarmed.
* R8F838pCSS
4

1. Neutron Monitoring System (BFNP FSAR Subsection 7.5)

! 2; Morgan, W. R., "In-Core Neutron Monitoring System for General
j. Electric Boiling Water Reactors," General Electric Company, Atomic
! ' power. Equipment Department, November 1968, revised April -1969
i (APRD-5706)i
i

~

sFW 3.10/4.10-13
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3.10 BASES (Cont'd)

C. Spent Fuel Pool Water

The design of the spent fuel storage pool provides a storage location
for approximately 140 percent of the full core load of fuel assemblies
in the reactor building which ensures adequate shielding, cooling, and
reactivity control of irradiated fuel. An analysis has been performed
which shows that a water level at or in excess of eight and one-half
feet over the top of the stored assemblies will pro /ide shielding such
that the maximum calculated radiological doses do net exceed the limits
of 10 CFR 20. The normal water level provides 14-1/2 feet of
additional water shielding. The capacity of the skimmer surge tanks is
available to maintain the water level at its normal height for three
days in the absence of additional water input from the condensate
storage tanks. All penetrations of the fuel pool have been installed
at such a height that their presence does not provide a possible
drainage route that could lower the normal water level more than
one-half foot.

The fuel pool cooling system is designed to maintain the pool water
temperature less than 1.5'F during normal heat loads. If the reactor
core is completely unloaded when the pool contains two previous
discharge batches, the temperature may increase to greater than 125'F.
The RHR system supplemental fuel pool cooling mode will be used under
these conditions to maintain the pool temperature to less than 125'F.

D. Reactor Building Crane

The reactor building crane and 125-ton hoist are required to be
operable for handling of the spent fuel in the reactor building. The
controls for the 125-ton hoist are located in the crane cab. The
five-ton has both cab and pendant controls.

A visual inspection of the load-bearing hoist wire rope assures
detection of signs of distress or wear so that corrections can be
promptly made if needed.

The testing of the various limits and interlocks assures their proper
operation when the crane is used.

B. Spent Fuel Cask

The spent fuel cask design incorporates removable lif ting trunnions.
The visual inspection of the trunnions and fasteners prior to
attachment to the cask assures that no visual damage has occurred
during prior handling. The trunnions must be properly attached to the
cask for lifting of the cask and the visual inspection assures correct
installation.

l

.

O
BFN 3.10/4.10-14
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3.10.F Spent Fuel Cask Handling - Refueling Floor

Although single failure protection has been provided in the design of
Q the 125-ton hoist drum shaft, wire ropes, hook and lower block assemblyh on the reactor building crane, the limiting of lift height of a spent

fuel cask controls the amount of energy available in a dropped cask
accident when the cask is over the refueling floor.

An analysis has been made which shows that the floor and support
members in the area of cask entry into the decontamination facility can
satisfactorily sustain a dropped cask from a height of three feet.

,

The yoke safety links provide single failure protection for the hook
and lower block assembly and limit cask rotation. Cask rotation is

necessary for decontamination and the safety links are removed during
decontamination.

4.10 BASES

A. Refueling Interlocks

complete functional testing of all refueling interlocks before any
refueling outage will provide positive indication that the interlocks
operate in the situations for which they were designed. By loading
each hoist with a weight equal to the fuel assembly, positioning the
refueling platform, and withdrawing control rods, the interlocks can be
subjected to valid operational tests. Where redundancy is provided in
the logic circuitry, tests can be performed to assure that each
redundant log 1c element can independently perform its function.

,

B. Core Monitoring

Requiring the SRMs to be functionally tested prior to any core
alteration assures that the SRMs will be operable at the start of that
alteration. The daily response check of the SRMs ensures their
continued operability.

REFERENCES

1. Fuel Pool Cooling and Cleanup System (BFNP FSAR Subsection 10.5)

2. Spent Fuel Storage (BFNP FSAR Subsection 10.3)

.

BFN 3.10/4.10-15
Unit 2
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3.11/4.11 FIRE Fiva Ki10N suo._

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROT 8CTION SYSTEMS 4.11 FIRE PROTECTION SYSTEMS

Apolicability Applicability

Applies to the operating Applies to the surveillance
status of the applicable fire requirements of the
suppression and/or detection applicable fire suppression
systems for the reactor and/or detection systems for

ibuilding, diesel generator the reactor building, diesel
buildings, control bay, generator, buildings, control |intake pumping station, cable bay, intake pumping station.

|tunnel to the intake pumping cable tunnel to the intake*

station, and cable trays _along pumping station, and cable
, )

4

the south wall of the turbine trays along the south well
-

* ;
building, elevation 586. of the turbine building. |

elevation 586 when the !

j corresponding limiting |

; conditionf* for operation
are in effect.

1

Obiective obiective

1To assure availability of To verify the operability of :
Fire Protection Systems. the Fire Protection Systems.O'

specification Specification
i |

A. High Pressure Fire A. High Pressure Fire |
Protection System Protection System

|,

1. The High Pressure 1. High Pressure Fire
Fire Protection Protection System
System shall have: Testing:

a. Two (2) high Item Frequency
pressure fire.

pumps OPERABLE a. Simulated Once/ year
and aligned to automatic
the high and manual
pressure fire actuation

- header, of high
pressure
pumps and
automatic
valve,

operability

b. Automatic b. Pump Once/ month
;

initiation logic Operability I

OPERABLE.

4 ;
!

BFN 3.11/4.11-1
Unit 2
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.A. High Pressure Fire Protection 4.11.A. High Pressure Fire
System Protection System

4.11.A.1 (Cont'd)

c. Deleted j

,

d. Pump Once/3 years
capability

checked to !
be 2,664 gpa
at 250 feet
head

.

'

e. Spray once/ year
header and
nozzle
inspection
for blockage

f. System Twice/ year
flush in
conjunction
with
semi-annual
addition of
biocide to
the Raw
Cooling

*Water
System

9. Building Once/3 years
hydraulic
performance
verification

h. Yard loop Once/ year
and cooling
tower loop
hydraulic
performance
verification

2. If Specifications 2. When it is determined
3.11.A.1.a or that only one pump is
3.11.A.1.b cannot be OPERABLE, that pump
met, a patrolling shall be demonstrated
fire watch with OPERABLE immediately
portable fire and daily thereafter
equipment available until Specification
shall be established 3.11.A.1.a can be
to insure that each met.

BFN 3.11/4.11-2
Unit 2
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3.I1/4 I1 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.ll.A. High Pressure Fire Protection 4.11.A. High Pressure Fi_r_e,e
System Protection System

area where protection
is lost is checked
hourly.

3. If only one high 3. Raw Service Water
pressure fire pump is System Testing
OPERABLE, the

reactors may remain Item Frequency
, in operation for a

period not to exceed Simulated once/ year
7 days, provided the automatic

.

requirements of and manual
Specification actuation
3.ll.A.I.b above of raw service
are met. water pumps

and operation
of tank level
switches.

4. If Specification 4. The high pressure
3.11.A.3 cannot be fire protection
met, the reactors system pressure
shall be placed in shall be logged,

the Cold Shutdown daily.
condition in
24 hours.

.

5. Removal of any 5. Principal header
component in the High and component
Pressure Fire System isolation valvesfrom service for any shall be checked
reason other than open at intervals
testing or emergency no greater than
operations shall 3 months.
require Plant
Superintendent
approval.

.

6. The Raw Service Water
storage tank level

shall be maintained
above level ~723'~1" by
the raw service water
pumps. I

O
BFN 3.11/4.11-3
Unit 2

,

_ _ _ .,,



3.I1/4.I1 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.ll.A. High Pressure Fire Protection 4.ll.A. High Pressure Fire
System Protection System

7. If Specification
3.ll.A.6 cannot be
met a fire pump'shall
be started and,run
continuously until
the raw service water
pumps can maintain a
raw service water
storage tank level

,

above 723'7".
,

8. The fire protection
water distribution
system shall have a
minimum capacity of
2664 gpm at 250' head.

9. The fire protection
system shall be
capable of supplying
the individual loads
listed in Table
3.ll.A.

B. CO--2 Fire Protection System B. CO Fire Protrcs.im,-2
System

.

1. The CO2 Fire 1. CO2 Fire ProttctionProtection System Testing:
shall be OPERABLE:

Item Frequency

a. With a minimum a. Simulated once/ year
of 8-1/2 tons automatic
(0.5 Tank) CO2 and manual
in storage units actuation
1 and 2.

b. With a minimum b. Storage Checked
of 3 tons (0.5 tank daily
Tank) CO2 pressure
storage unit 3. and level

|

O1
[PN 3.11/4.11-4 -
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3.11/4.11 FIRE Fivi CTION SYSTEMS

O\'

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.B. ' g Fire Protection 4.ll.B. @ Fire Protection
System System

3.11.B.1 (Cont'd) 4.11.B.1 (Cont'd)

c. Automatic c. CO2 Spray once/3
initiation logic header and years
OPERABLE. nozzle

inspection
for blockage

'
2. If Specifications 2. When the cable

3.11.B.I.a or spreading room
3.11.B.I.b or CO2 Fire

.

3.ll.B.1.c cannot be Protection
met, a patrolling is INOPERABLE,
fire watch with one 125-pound
portable fire (or larger)
equipment shall t;e portable fire
established to ensure extinguisher
that each area where shall be placed
protection is lost at each entrance.
is checked hourly.

3. If Specifications

3.11.B.l.a.
3.II.B.I.b, or

3.11.B.I.c are not
met within 7 days,

,

the affected unit (s)
shall be in Cold
Shutdown within
24 hours.

4. If CO2 fire
i

protection is lost

to a cable spreading
room or to any diesel

igenerator building
i

area a continuous
fire watch shall be
established
inanediately and shall ,

|
be continued until i |
CO2 fire Protection |1s restored.

.

O
BFN 3.11/4.11-5 -

Unit 2

- __- . . - - -



3.I1/4.I1 FIRE PROTECTION SYSTEMS'

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.ll.B. CaO Fire Protection
System

5. Removal of any
component in the CO2
Fire Protection System
from service for any
reason other than
testing or emergency
operations shall
require
Plant Superintendent
approval.

.

C. Fire Detectors 4.11.C. Fire Detectors
1. The fire detection 1. All heat and smoke

system's heat and detectors shall be
smoke detectors for tested in accordance
all protected zones with industrial
shall be OPERABLE standards or other
except that one approved methods
detector for a given semiannually.
protected zone may
be INOPERABLE for a
period no greater
than 30 days.

2. If Specification 2. The non-Class A
3.11.C.1 cannot be ,

supervised detector
met, a patrolling circuitry for those
fire watch will be detectors which
established to ensure provide alarm only
that each protected will be tested once
zone or area with each month by
INOPERABLE detectors actuating the
is checked at detector at the end
intervals no greater of the line or end
than one each hour. of the branch such,

that the largest
-

number of circuit
conductors will be
checked.

O
EFN 3.11/4.11-6Unit 2
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3.I1/4.I1 FIRE Hivi-;ilON SYSTEMS
i
;

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
,

4.11 C. Fire Detectors

3. The class A
supervised detector

alarm circuits will
be tested once each
two months at the
local panels.

4. The circuits between
the local panels in

<
, 4.11.C.3 and the

main control room .

will be tested
,

monthly.
i

5. Smoke detector
sensitivity will be

!

checked in 1

accordance with
manufacturer's
instruction annually.

3.ll.D. ROVING PIRE WATCH D. ROVING FIRE WATCH

A roving fire watch will A monthly walk-through bytour each area in which the safety Engineer will jautomatic fire suppression be made to visually ij systems are to be inspect the plant fire '

installed (as described in ,

protection system forthe " Plan for Evaluation, signs of damage.
Repair, and Return to

deterioration, or
Service of Browns Ferry abnormal conditions whichUnits 1 and 2," Section X) could jeopardize proper
at intervals no greater operation of the system,than 2 hours. A keyclock

) recording type system
shall be used to monitor
the routes of the roving
fire watch. The patrol
will be discontinued as ')
the' automatic suppression

'

systems are installed and
made OpBRABLE for each
specified area.

1.

!

O
BPN 3.11/4.11-7
Unit 2
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3.11/4.11 PIRE PROTEC" ION SYSTEMS,

LIMITING CONDITION'S FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.E. Fire Protection Systems 4.ll.E. Fire Protection Systems
Inspection Inspections

All fire barrier Each required fire
penetrations, including barrier penetration shall
cable penetration barriers, be verified to be
fire doors and fire functional at least once
dampers, in fire zone per 18 months by a visual
boundaries protecting inspection, and prior to
safety related areas shall restoring a fire barrier
be functional at all times. to functional status
With one or more of the following repairs or
required fire barrier maintenance by
penetrations nonfunctional performance of a visual

.

within one hour establish inspection of the
a continuous fire watch affected fire barrier
on at least one side of penetration.
the affected penetration
or verify the OPERABILITY
of fire detectors on at
least one side of the
nonfunctional fire barrier
and establish an hourly
fire watch patrol until the
work is completed and the

barrier is restored to
functional status.

P. Fire Protection Organization
.

The minimum in-plant fire
protection organization
and duties shall be as
depicted in Figure 6.3-1.

G. Air Masks and Cylinders

A minimum of 15 air
masks and 30 500-cubic-inch
air cylinders shall be

available at all times
except that a time period
of 48 hours following
emergency use is allowed
to permit recharging or
replacing.

O
CPN 3.11/4.11-8
Unit 2
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3.11/4.11 FIRE ivi , TION SYSTEMSr

. LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.ll.H. Continuous Fire Watch

A continuous fire watch
shall be stationed in the
imunediate vicinity where
work involving open flame
welding, or burning is in
progress.

I. Open Flames, Welding, and
_ Burning in the cable

.
Spreading Room

There shall be no use of .

open flame, welding, or
burning in the cable
spreading room unless the

reactor is in the Cold
Shutdown condition.

i

t

O,

,

f

.I

i

,

i

BFN 3.11/4.11-9
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TABLE 3.11.A. FIRE PROTECTION SYSTEM HYDRAULIC RE0 VIE W GIS

StatiSD Flow Reaut red f ansni Besidual Pressure fosia)

1. Reactor Building Roof

I

] A. Valve 26-849 200 65
! B. Valve 26-889 200 65
1
1 2. Refuel Floor
!

'

! A. Valve 26-835 75 70
! B. Valve 26-843 75 70
: C. Valve 26-870 75 70

D. Valve 26-865 75 70
E. Valve 26-876 75 70
F. Valve 26-888 75 70a

! G. Valve 26-898 75 70
|

3. Cable Tray Fixed Water Spray Systems (1)
{

A. Unit 1 - A, B. C. & D 200 70
,

w B. Unit 1 - E & F . 180 65 :
C. Unit 1 - G & H 300 55* '

U D. Unit 1 - K & L 70 65
'

i N E. Unit 1 - N. P & Q 115 75 |

} I F. Unit 2 - A & B 200 70 I

j [ G. Unit 2 - C, D. E & F 200 70
- i .H. Unit 2 -J. K & L. 85 65

- g I. Unit 2 - N. P, Q & R 120 60
J. Unit 3 - A & B 200 70
K. Unit 3 - C. D E & F 265 75-

L. Unit'3 - J. K, L & M 135 75 '

'

] M. Unit 3 - N P & Q 100 40
N. Turbine Building 30 55 ?

,

0. Unit 3 - Diesel Generator Building 55 50j
' 4. Diesel Generator Buildings
'

i
A. Valve 26-1032 75 70 !

B. Valve 26-1069 75 70,

BFN-Unit 2
|

.

|

I

$

J
;

a

b

4 I
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:
,

i
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TABLE 3.11. A FIRE PROT [GION SYSTEM 'E9EA.3L.IC REOUIRLMENIS

Sut199 Flow Reauired (GPM) Residual Pressure (PS1Q

5. Pump Intake Station

A. Valve 26-578 75 70

6. Control Bay

A. Valve 26-1076 75 70

7. Yard Loop (2)

A. Hydrant at Valve 0-26-526 500 65
B. Hydrant at Valve 0-26-530 500 65

8. Cooling Tower Loop

A. Hydrant at Valve 0-26-1023-6 500 65

F Note (1) Cable tray fixed water s; ray systems are to be tested simultaneously with one 1-1/2 inch hose station.

Note (2) Yard hydrants and the cooling tower hydrant are to be tested using the longest path for flow.

y -

H

BFN-Unit 2
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3.11 BASES

The High Pressure Fire and CO2 Fire Protection specifications are provided
in order to meet the preestablished levels of operability during a fire-in'

either or all of the three units. . Requiring a patrolling fire watch with
portable fire equipment if the automatic-initiation is lost will provide (as
does the automatic system) for early reporting and immediate fire fighting
capability in the event of a fire occurrence.

.

j The High Pressure Fire Protection System is supplied by four pumps (three
'

electric driven and one diesel driven) aligned to the high pressure fire
header. The reactors may remain in operation for a period not to exceed
seven days.if three pumps are out of service. If at least two pumps are not
made opersbte in seven days or if all pumps are lost during this seven-day
period, the reactors will be placed in the cold shutdown condition within
24 hours.

4

For the areas of applicability, the fire protection water distribution system
' minimum capacity of 2,664 gpm at 250' head at the fire pump discharge consists
j of the following design loads:
I

1. Sprinkler System (0.30 gpm/ft /4440 ft22 area) 1332 gpa
2. 1 1/2" Hand Hose Lines 200 gpm
3. Raw Service Water Load 1132 opa

TOTAL 2664 gpm

j The CO2 Fire Protection System is considered operable with a minimum of
8 1/2 tons (0.5 tank) CO2 in storage for units 1 and 2; and a minimum of
3 tons (0.5 tank) CO2 in storage for unit 3. An immediate and continuous

| _O
fire watch in the cable spreading room or any diesel generator building' area
will be established if CO2 fire Protection is lost in this room and will' continue until CO2 fire protection is restored.

,

t

j To assure close supervision of fire protection system activities,1the. removal
i from service of any component in either the High Pressure Fire System or the
i CO2 Fire Protection System for any reason other than testing or emergency
] operations will require Plant Superintendent approval.
|

1 Early reporting and immediate fire fighting capability.in the event of a fire
4 occurrence will be provided (as with automatic systen) by requiring a
! patrolling fire watch if more than one detector for a given protected zone is

inoperable.

. A roving. fire watch for areas in which automatic fire suppression systems are
| to be installed will provide additional interim fire protection for areas that

have been determined to need additional protection..

4

i

3

i
!

T
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,

BPW 3.11/4.11-12,

Unit 2

I

i
i

,-e-,,-..m . - - - - .. .~ .-.n... _ , , - - , - - ~ , - - , . . , , . --,,,.,#.,,.~-e.-. .-,_,,,,y- .--,,..,,,,.,..---w--.,-.--, - _



3.11 BASES (Cont'd)

The fire protection system is designed to supply the required flow and
pressure to an individual load listed on Table 3.11.A while maintaining a
design raw service water load of 1132 gpm.

4.11 BASES

Periodic testing of both the High Pressure Fire System and the CO 2 Fire
Protection System will provide positive indication of their operability.
If only one of the pumps supplying the High Pressure Fire System is
operable, the pump that is operable will be checked immediately and daily
thereafter to demonstrate operability. If the CO2 Fire Protection
System becomes inoperable in the cable spreading room, one 125 pound (or
larger) fire extinguishers will be placed at each entrance to the cable
spreading room.

Annual testing of automatic valves and control devices is in accordance

with NFPA Code Vol. II, 1975, section 15, paragraph 6015. More frequent
testing would require excessive automatic system inoperability, since
there are a large number of automatic valves installed and various
portions of the system must be isolated during an extended period of time
during this test.

Wet fire header flushing, spray header inspection for blockage, and
nozzle inspection for blockage will prevent, detect, and remove buildup
of sludge or other material to ensure continued operability. System
flushes in conjunction with the semiannual addition of biocide to the Raw
Cooling Water System will help prevent the growth of crustaceans which
could reduce nozzle discharge.

Semiannual tests of heat and smoke detectors are in accordance with the
NFPA Code.

With the exception of continuous strip heat detectors panels, all
non-class A supervised detector circuits which provide alarm only are
hardwired through conduits and/or cable trays from the detector to the
main control room alarm panels with no active components between.
Nonclass A circuits also actuate the HPCI water-fog system, the CO2system in the diesel generator buildings, and isolate ventilation in
shutdown board rooms. The test frequency and methods specified are '

,

justified for the following reasons:

|1. An analysis was made of worst-case fire detection circuits at
Browns Ferry to determine the probability of no undetected failure
of the circuits occurring between system test times as specified in

,

the surveillance requirements. A circuit is defined as the wire '

connections and components that affect transmission of an alarm |
signal between the fire detectors and the control room
annunciator. Three circuits were analyzed which were
representative of an alarm-only circuit, a water-fog circuit, and a

3CO2 circuit. The spreading room B smoke detector was selected as
I

the worst-case alarm-only circuit because it had the largest number
of wires and connections in a single circuit. The HPCI water-fog
circuit was selected for analysis because it is the only water-fog |circuit in the area of applicability for Technical Specifications. I

O\
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' .4.11 BASES (Cont'd)

f- s The Standby Diesel Generator Room A CO2 circuit was selected
i '. because it contained 2 out of 3 detector logic, the most

.
- complicated CO2 circuit logic. Calculations were based on

. failure rates for wires, connections, and circuit components as
shown in Appendix III of WASH-1400. Failure rates were considered
for the following circuit components:

1. Open circuit
2. Short'to ground
3. Short to power
4. Timing motor failure to start
5. Relay failure to energize
6. Normally open contact failure to close
7. Normally open or normally closed contact short
8. Normally closed contact opening
9. Timing switch failure to transfer

The calculated probabilities (Pf) for no undetected failure of the
circuits occurring were as follows, based on the specified test
frequency.

AREA TEST FRBQUENCY Pf

Epreading Room B One Month 0.975287
HPCI Water Fog Six Months 0.977175,

i Standby Diesel Gen Room A CO2 Six Months 0.957595

i fg The worst case of the three areas considered is Spreading Room P.
') \s,/ The probability of undetected failure is approximately 1/40, which

means that one undetected failure will occur on the average every
40 months over an extended period of time and that the failure

. could exist up to one month. The frequency of testing is thus much
I

greater than the frequency of failure and produces circuits with
adequate reliability.

2. Circuits checks by initiation of end of the line or end of the
branch detectors will more thoroughly test the parallel circuits
than testing on a rotating detector basis. This test is not a
detector test, but is a test to simulate the effect of electrical
supervision as defined in the NFPA Code.*

3. Testing of circuits which actuate CO , water, or ventilation2
systems requires disabling the automatic feature of the fire
protection system for the area. A surveillance program which
disabled these circuits monthly would significantly reduce the

' ability of these circuits to prcvide fire suppression.

*Ref: NFPA Code 72D-9, paragraph 1111, Code 72D-15, paragraph 1312 for
definition of Class A systems, and Code 72A-18, Article 240.

: O
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4.11 BASES (Cont'd)

4. Daily tests of annunciation lights and audible devices are performed as a
routine operation function.

5. The CO2 system manufacturer recommetis semiannual testing of CO2
- system fire detection circuits.

Figure 6.3-1 describes the in-plant fire protection organization including the
roving fire watch. In addition, 6ther operating personnel periodically
inspect the plant during their normal operating activities for fire hazards
and other abnormal conditions.

Smoke detectors will be tested "in-place" using inert freon gas applied by a
Pyrotronics type applicator which is accepted throughout the industrial fire
protection industry for testing products of combustion detectors or by use of
the MSA chemical smoke generators. At the present time the manufacturers have
only approved the use of " punk" for creating smoke. TVA will not use " punk"
for testing smoke detectors.

O

l

;

i

O
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5.0 MAJOR DESIGN F8ATURES4

1

5.1 SITE FBATURES
1'

Browns Ferry unit 2 is located at Browns Ferry Nuclear Plant
site on property owned by the United. States and in custody of
the TVA. The site shall consist of approximately 840 acres on
the north shore of Wheeler Lake at Tennessee River Mile 294 in
Limestone County. Alabama. The minimum distance from the

j*

outside of the secondary containment building to the boundary I

of the exclusion area as defined in 10 CFR 100.3 shall be
4.000 feet.,

|'

5.2 REACTO_R

A. The reactor core may contain ~164 fuel assemblies
'

consisting of 4 QUAD + demonstration assemblies. 8x8
assemblies having 63 fuel rods each, and 8x8R and P8x8R

' assemblies having 62 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped
control rods. The control material shall be boron
carbide powder (BqC) compacted to approximately

{70 percent of theoretical density.
! 5.3 REACTOR VBSSEL

4

The reactor vessel shall be as described in Table 4.2-2 of the
i PSAR. The applicable design codes shall be as described in

Table 4.2-1 of the FSAR.
O,

5.4 CONTAINMENT

A. The principal design parameters for the primary
containment shall be as given in Table 5.2-1 of the
FSAR. The. applicable design codes shall be as described
in Section 5.2 of the PSAR.

B. The secondary containment shall be as described in
Section 5.3 of the PSAR.

C. Penetrations to the primary containment and piping
passing through such penetrations shall be designed in

I

accordance with the standards set forth in !! Section 5.2.3.4 of the PSAR.

5.5 FUBL S'rORAGE

A. The arrangement of fuel in the new-fuel storage facility
shall be such that k gg, for dry conditions, is less,

than 0.90 and flooded is less than 0.95 (section 10.2 of
PSAR).

t

J |
|

),-
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5.0 PUL70R DESIGN FEATURES (Cont'd)
i

B. The k,gg of the spent fuel storage pool shall be less
than or equal to 0.95.

c. Loads greater than 1000 pounds shall not be carried over

spent fuel assemblies stored in the spent fuel pool.
i

5.6 SEISMIC DESIGN |

The station class I structures and systems have been designed
to withstand a design basis earthquake with ground |
acceleration of 0.29 The operational basis earthquake used
in the plant design assumed a ground acceleration of 0.1g (see
Cection 2.5 of the PSAR).

O

|

I

f
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t

6.0 ADMINISTRATIVE C0hTROLS
1

6.l' organization
3

A. The plant superintendent has on-site responsibilities for the
safe operation of the facility.and shall report to the i

t

Assistant Director of Nuclear Power (Operations). In the
absence of.the plant . superintendent, an assistant

_ superintendent will assume his responsibilities.

B. The portion of TVA management which relates to the operation
of the plant is shown in Figure 6.1-1.

C. The functional organization for the operation of the stationj shall be as shown in Figure 6.1-2.

Shift manning requirements shall, as a minimum, be asD.

described in Section 6.8.

!.
E. Qualifications of the Browns Ferry Nuclear Plant management

!

and operating staff shall meet the minimum acceptable levels
as described in. ANSI - N18.1, Selection and Training of
Nuclear Power Plant Personnel, dated March 8, 1971. The*

qualifications of the Health Physics Supervisor will meet ori
!exceed the minimum acceptable levels as described in

Regulatory Guide 1.8, Revision 1, dated September 1975.,

'
iF. Retraining and replacement training of ' station personnel

shall be in accordance with ANSI - N18.1, Selection and
,

*

Training of Nuclear Power Plant Personnel, dated March 8, '

1971. The minimum frequency of the retraining program shall i,

!

1
be every two years. |

1

) G. An Industrial Security Program shall be maintained for thelife of the plant.
l

H. The Safety Engineer shall have the following qualifications:,

Must have a sound understanding and thorough technical
. a.'

knowledge of safety and fire protection practices,
procedures, standards, and other codes relating to'

electrical utility operations. Must be able to read and
i understand engineering drawings. Must possess an

analytical ability for problem solving and data j

analysis. Must be able to communicate well both orally
)
1

and in writing and must be able to write investigative i

; reports and prepare written procedures. Must have the
!

ability to secure the cooperation of management,i

employees, and groups in ' the implementation of safety
'

programs. Must be able to conduct safety presentationsj for supervisors and employees.

i
f

'
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

b. Should have experience in safety engineering work at
this level or have three years' experience in safety
and/or fire protection engineering. It is desirable
that the incumbent be a graduate of an accredited
college or university with a degree in industrial,
mechanical, electrical, or safety engineering, or fire
protection engineering.

6.2 Review and Audit

The Manager of Power is responsible for the safe operation of all
TVA power plants, including the Browns Ferry Nuclear Plant. The
functional organization for Review and Audit is shown in Figure
6.2-1.

Organizational unita for the review of facility operation shall be
constituted and have the responsibilities and authorities listed
below.

A. NUCLEAR SAFETY REVIEW BOARD (NSRB)

1. FUNCTION

The t. SRB shall function to provide independent review
and audit of designated activities in the areas of:

a. nuclear power plant operations

b. nuclear engineering h
c. chemistry and t.,Jiochemistry

d. metallurgy

e. instrumentation and control

f. radiological safety

g. mechanical and, electrical engineering

h. quality assurance practices.

2. COMPOSITION

The NSRB shall be composed of at least five members,
including the Chairman. Members of the NSRB may be from
the Office of Power or other TVA organizations, or
external to TVA.

O
BFN 6.0-2
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)
1

3. OUALIFICATIONS ],-

I >

\~ I The Chairman, members, and alternate members of the NSRB
shall be appointed in writing by the Manager of Power
and shall have an academic degree in engineering or
physical science field, or the equivalent; and in
addition, shall have a minimum of five years technical
experience in one or more areas given in 6.2.A.l. No
more than two alternates shall participate as voting
members in NSRB activities at any one time.

4. CONSULTANTS

Consultants shall be utilized as determined by the NSRB
Chairman to provide expert advice to the NSRB.

5. MEETING FREOUENCY

The NSRB shall meet at least once per six months.

6. OUORUM

The minimum quorum of the NSRB necessary for the
performance of the NSRB review and audit functions of
these Technical Specifications shall consist of more
than half of the NSRB membership or at least five
members, whichever is greater. The quorum shall include

(''N the Chairman or his appointed alternate and the NSRB
( ,) members including appoint alternate members meeting the

requirements of 6.2.A.3. No more than a minority of the
quorum shall have line responsibility for operation of
the unit.

7. REVIEW

The NSRB shall review:

a. Tne safety evaluations for 1) changes to
procedures, equipment, or systems, and 2) tests or
experiments completed under the provision of
Section 50.59, 10 CFR, to verify that such actions
did not constitute an unreviewed safety question.

b. Proposed changes to procedures, equipment, or
systems which involve an unreviewed safety question
as defined in Section 50.59, 10 CFR.

c''x
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)'

c. Proposed tests or experiments which invo've anI
unreviewed safety question as defined in Section
50.59, 10 CFR.

d. Proposed changes to Technical Specifications or
this operating License.

e. Violations of codes, regulations, orders,
Technical Specifications, license requirements,
or of internal procedures or instructions having
nuclear safety significance,

f. Significant operating abnormalities or
deviations from normal and expected performance
of unit equipment that affect nuclear safety.

g. All reportable events.

h. All recognized indications of an unanticipated
deficiency in some aspect of design or operation
of structures, systems, or components that could
affect nuclear safety.

1. Reports and meeting minutes of the PORC.

8. AUDITS

Audits of unit activities shall be performed under
the cognizance of the NSRB. These audits shall
encompass:

.

a. The conformance of unit operation to provisions
contained within the Technical Specifications
and applicable license conditions at least once
per 12 months.

b. The performance, training, and qualifications of
the entire unit staff at least once per 12
months.

c. The results of actions taken to correct
deficiencies occurring in unit equipment,
structures, systems or method of operation that
affect nuclear safety at least once per 6 months.

d. The performance of activities required by the
operational Quality Assurance Program to meet
the criteria of Appendix "B," 10 CFR 50, at
least once per 24 months.

.

O
B:vt2 e o-<



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

6.0 ADMINISTRATIVE CONTROLS (Cont'd)

The Site Radiological Emergency Plan ande.- p,
implementing procedures at least once per
12 months.

f. The' Plant Physical Security Plan and
i implementing procedures at least once per
; 12 months.
1

g. Any other area of unit operation considered
4

appropriate by the NSRB or the Manager of Power.

( h. The Facility Fire protection Program and
implementing procedures at least once per
24 months,,

i. An independent fire protection and loss
!

prevention program inspection and audit shall be
performed annually utilizing either qualifiedi offsite licensee personnel or an outside fire
protection firm.

i

j. An inspection and audit of the fire protection
; and loss prevention program shall be performed
| by an outside qualified fire consultant-at
| intervals no greater than three years.
;
'

k. The radiological environmental monitoring;
program and the results thereof at least once'

per 12 months.
J ,

1. The performance of activities required by the
>

; Quality Assurance Program to meet the criteria'

of Regulatory Guide 4.15, December 1977, at
j least once per 12 months.
l

The performance of activities required by them.
i Safeguards contingency Plan to meet the criteria

of 10 CPR 73.40(d) at least once per 12 months.
!

9. AUTHORITY
i

The NSRB shall report to and advise the Manager of
Power of those areas of responsibility specified in

-

Sections 6.2.A.7 and 6.2.A.8.
!

: 10. RECORDS

j Records of NSRP. activities shall be prepared,
i approved, and tistributed as indicated below:
;

!.O
: BKYt2 6 "-5
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

a. Minutes of each NSRB meeting shall be prepared,
approved, and forwarded to the Manager of Power
within 14 days following each meeting.

b. Reports of reviews encompassed by
Section 6.2.A.7 above, shall be prepared,
approved, and forwarded to the Manager of Power
within 14 days following completion of the
review.

c. Audit reports encompassed by Section 6.2.A.8
above, shall be forwarded to the Manager of
Power and to the management positions
responsible for the areas audited within 30 days
after completion of the audit.

B. Plant Operations Review Committee (PORQ

l. Membership

The PORC shall consist of the plant superintendent,
or his representative, electric maintenance section
supervisor, mechanical maintenance section
supervisor, instrument maintenance section
supervisor, health physics supervisor, operations
section supervisor, engineering section supervisor,
and quality assurance supervisor. An assistant plant
supervisor may serve as an alternate committee member
when his supervisor is absent. The plant
superintendent will serve as Chairman of the PORC.
His representative will serve as Chairman in the
absence of the plant superintendent.

2. Meeting Frequency

The PORC shall meet at regular monthly intervals and
for special meetings as called by the Chairman or as
requested by individual members.

3. Ouorum

Superintendent or his representative, plus five of
the seven other members, or their alternate, will
constitute a quorum. A member will be considered
present if he is in telephone communication with the
committee.

.
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)
1

*4. Duties and Responsibilities
D.

(_,) The PORC serves in an advisory capacity to the plant
a ~

superintendent and as an investigating and reporting
body to the Nuclear Safety Review Board in matters
related to safety in plant operations. The plant
superintendent has the final responsibility in
determining the matters that should be referred to
the Nuclear Safety Review Board.<

4 The responsibility of the' committee will include:

a. Review all standard and emergency operating and
j maintenance instructions and any proposed

revisions thereto, with principal attention to,

provisions for safe operation.

b. Review proposed changes to the Technical,

i Specifications.
;

Review proposed changes to equipment or systemsc.

having safety significance.

d. Investigate reported or suspected incidents
involving safety questions, violations of the
Technical Specifications, and violations of

plant instructions pertinent to nuclear safety.

() e. Review reportable events, unusual events,;

i operating anomalies, and abnormal performance of
; plant equipment.
|
!

f. Maintain a general surveillance of plant
j activities to identify possible safety hazards.
, g. Review plans for special fuel handling, plant
I maintenance, operations, and tests or

experiments which may involve special safety
I considerations, and the results thereof, where

applicable.

| h. (DELETED)
;

i. Review implementing procedures of the
; Radiological Emergency Plan and the Industrial

Security Program.

j j. (DELETED)

1

i

i

k
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

5. Authority

The PORC shall be advisory to the plant
superintendent.

6. Records

Minutes shall be kept for all PORC meetings with
copies sent to Director, Nuclear Power; Assistant
Director of Nuclear Power (Operations); Chairman,
NSRB.

7. Procedures

Written administrative procedures for committee
operation shall be prepared and maintained describing
the method for submission and content of
presentations to the committee, review and approval
by members of committee actions, dissemination of
minutes, agenda and scheduling of meetings.

6.3 Procedures

A. Detailed written procedures, including applicable checkoff
lists covering items listed below shall be prepared,
approved, and adhered to.

1. Normal startup, operation, and shutdown of the
reactor and of all systems and components involving
nuclear safety of the facility.

2. Refueling operations.

3. Actions to be taken to correct specific and foreseen
potential malfunctions of systems or components,
including responses to alarms, suspected primary
system leaks, and abnormal reactivity changes.

4. Emergency conditions involving potential or actual
release of radioactivity.

5. Preventive or corrective maintenance operations which
could have an effect on the safety of the reactor.

6. Surveillance and testing requirements.

7. Radiation control procedures.

8. Radiological Emergency plan implementing procedures.

9. Plant security program implementing procedures.

10. Fire protection and prevention procedures.

O
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

11. Limitations on the amount of overtime worked byO individuals performing safety-related functions in
accordance with the NRC policy statement on working
hours (Generic Letter No. 82-12).

B. Written procedures pertaining to those itens listed above
shall be reviewed'by PORC and approved by the plant
superintendent prior to implementation. Temporary changes
to a procedure which do not' change _the intent of the
approved procedure may be made by a member of the plant
staff knowledgeable in the area affected by the procedure
except that temporary; changes to those items-listed above
except, item 5 require the additional approval of a member
of the plant staff who holds a Senior Reactor Operator
license on the unit affected. Such changes shall be
documented and. subsequently reviewed by PORC and approved
by the plant superintendent.

C. Drills on actions to be taken under emergency conditions
involving release of radioactivity are specified in the
radiological emergency plan and shall be conducted
annually. Annual drills shall also be conducted on the
actions to be t'aken following failures of safety related
systems or components.

D. Radiation Control Procedures

O- Radiation Control Procedures shall be maintained and made
available to all station personnel. These procedures
shall show permissible radiation exposure and shall be
consistent with the requirements of 10 CFR 20. This
radiation protection program shall be organized to meet
the requirements of 10 CPR 20 except in lieu of the
" control device" or " alarm signal" required by paragraph

,

!

20.203(c) of 10 CFR 20:

1. Each high radiation area in.which the intensity of
radiation is greater than 100 mrem /hr but less than
1000 mrem /hr shall be barricaded and conspicuously
posted as high radiation area and entrance thereto ,

shall be controlled by requiring issuance of a i

special Work Permit (SWP)a. Any individual or l

group of individuals permitted to enter such areas
shall be provided with or accompanied by.one or more

!of the following:

.
a Health Physics personnel, er personnel escorted by Health Physics

personnel, in accordance with approved emergency procedures, shall
be exempt from the SWP issuance requirement during'the performance
of their assigned ra *tation protection duties, provided -they comply
with approved radiation protection procedures for entry into highradiation areas.

1

O
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

a. A radiation monitoring device which continuously
indicates the radiation dose rate in the area.

b. A radiation monitoring device which continuously
integrates the radiation dose rate in the area
and alarms when a preset integrated dose is
received. Entry into such areas with this
monitoring device may be hade after the dose
rate level in the area has been established and
personnel have been made knowledgeable'of them.

c. An individual qualified in radiation protection
procedures who is equipped with a radiation dose
rate monitoring device. This individual shall
be responsible for providing positive control
over the activities within the area and shall
perform periodic radiation surveillance at the
frequency specified by the facility Health
Physicist in the Special Work Permit.

2. Each high radiation area in which the intensity of
radiation is greater than 1,000 mrem /hr shall be
subject to the provisions of (1) above; and, in
addition, access to the source and/or area shall be

secured by lock (s). The key (s) shall be under the
administrative control of the shift engineer. In the
case of a high radiation area established for a
period of 30 days or less, c' :t surveillance to
prevent unauthorized entry maj De substituted for
permanent access control.

6.4 Actions to be Taken in the Event of a Reportable Event in Plant
operation (Ref. Section 6.7)

A. Any reportable event shall be promptly reported to the
Manager, Nuclear Production and shall be promptly reviewed
by PORC. This committee shall prepare a separate report
for each reportable event. This report shall include an

evaluation of the cause of the event ace recommendations
for appropriate action to prevent or reduce the
probability of a repetition of the event.

B. Copies of all such reports shall be submitted to the
Manager, Nuclear Production and the Chairman of the NSRB
for their review.

C. The plant superintendent shall notify the NRC as specified
in Section 50.73 to 10 CFR Part 50 of the circumstances of
any reportable event.

O
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6.0 ADMINISTRATIVE CONTROLS (Cont 'd)

7 -- 6.5 Actions to be Taken in the Event a Safety Limit is Exceeded
ss If a safety limit is exceeded, the reactor shall be shut down

and reactor operation shall not be resumed until authorized by
the NRC. A prompt report shall be made to the Manager, Nuclear
Production, and the Chairman of the NSRB. A complete analysis
of the circumstances leading up to and r'esulting from the

,situation, together with recommendations to prevent a !
recurrence, shall be prepared by the PORC. This report shall
be submitted to the Manager, Nuclear Production and the NSRB.

!Notification of such occurrences will be made to the NRC by the
plant superintendent within 24 hours.

6.6 Station Operating Records i
j
<

A. Records and/or logs shall be kept in a manner convenient
for review as indicated below:

1. All normal plant operation including such items as
power level, fuel exposure, and shutdowns

2. Principal maintenance activities

3. Reportable Events

4. Checks, inspections, tests, and calibrations of
!components and systems, including such diverse items

as source leakage

5. Reviews of changes made to the procedures or
equipment or reviews of tests and experiments to
comply with 10 CFR 50.59

6. Radioactive shipments

7. Test results, in units of microcuries, for leak tests
performed pursuant to Specification 3.8.E

8. Record of annual physical inventory verifying
acountability of sources on record

9. Gaseous and liquid radioactive waste released to the
3 environs

10. Off-site environmental monitoring surveys

11. Fuel inventories and transfers

|
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

12. plant radiation and contamination surveys

13. Radiation exposures for all plant personnel

14. Updated, corrected, and as-built drawings of the plant

15. Reactor coolant system inservice inspection

16. Minutes of meetings of the Nuclear Safety Review Board

17. Design fatigue usage evaluation

a. Monitoring, recording, evaluating, and reporting
requirements contained in 17.b, below will be
met for various portions of the reactor coolant
pressure boundary (RCPB) for which detailed
fatigue usage evaluation per the ASME Boiler and
Pressure Vessel Code Section III was
performedl for the conditior.s defined in the
design specifications. In this plant, the
applicable codes required fatigue usage
evaluation for the reactor pressure vessel
only. The locations to be monitored shall be:

1. The feedwater nozzles

2. The shell at or near the waterline

3. The flange studs

b. Recording, Evaluating, and Reporting

(1) Transients that occur during plant
operations will be reviewed and a
cumulative fatigue usage factor determined.

(2) For transients which are more severe than
the transients evaluated in the stress
report, code fatigue usage calculations
will be made and tabulated separately.

1 See paragraph N-415.2, ASME Section III, 1965 Edition.

O
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

(3) In the annual Operating Report,'the fatigue
4 usage factor determined for the transients

~

defined in (1) and (2) above shall be added
and a cumulative fatigue usage factor to
date shall be listed. When the cumulative
usage factor reaches a value of 1.0, an
inservice inspection shall be included for
the specific location at the next scheduled
inspection (3-1/3-year interval) period and
3-1/3-year intervals thereafter, and a
subsequent evaluation performed in
accordance with the rules of ASME Section
XI code if any flaw indications are

detected. The results of the evaluation
shall be submitted in a special report
(Section 6.7.3) for review by the
commission.

18. Records for Environmental Qualification which are
covered under the provisions of paragraph 6.10.

B. Except where covered by applicable regulations, items 1
through 8 above'shall be retained for a period of at least
five years and items 9 through 18 shall be retained for
the life of the plant. A complete inventory of
radioactive materials in possession shall be maintained
current at all times.

6.7 Reporting Requirements

In addition to the applicable reporting requirements of Title
10, Code of Federal Regulations, the following identified
reports shall be submitted to the Director of the appropriate
Regional Office of Inspection and Enforcement unless otherwise
noted.

1. Routine Reports

a. Startup Report. A summary report of plant startup
and power escalation testing shall be submitted-
following: (1) receipt of an operating license, (2)
amendment to the license involving a planned
incre'ased in power level, (3) installation of fuel
that has a different design or has been manufactured
by a different fuel supplier, and (4) modifications
that may,have significantly altered the nuclear,
thermal, or hydraulic performance of the plant. The
report shall address each of the tests identified in
the FSAR and shall in general include a description
of the measured values of the operating conditions or

|

O
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

characteristics obtained during the test program and
a comparison of these values with design predictions
and specifications. Any corrective actions that were
required to obtain satisfactory operation shall also
be described. Any additional specific details
required in license conditions based on other
commitments shall be included in this report.

Startup reports shall be submitted within: (1) 90
days following completion of the startup test
program, (2) 90 days following resumption or
commencement of commerical power operation, or (3) 9
months following initial criticality, whichever is
earliest. If the Startup Report does not cover all
three events (i.e., initial criticality, completion
of startup test program, and resumption or
commencement of commerical power operation),
supplementary reports shall be submitted at least
every three months until all three events have been
completed.

b. Annual Operating Report

A tabulation on an annual basis of the number of
station, utility, and other personnel (including
contractors) receiving exposures greater than 100
mrem /yr and their associated man rem exposure
according to work and job functions 4, e.g., reactor
operations and surveillance, inservice inspection,
routine maintenance, special maintenance (describe
maintenance), waste processing, and refueling. The
dose assignment to various duty functions may be
estimates based on pocket dosimeter, TLD, or film
badge measurements. Small exposures totalling less
than 20% of the individual total dose need not be
accounted for. In the aggregate, at least 80% of the
total whole body dose received from external sources
shall be assigned to specific major work functions.
Any mainstream safety / relief valve that opens in
response to reaching its setpoint or due to operator
action to control reactor pressure shall be reported.

c. Monthly Operating Report. Routine reports of
operating statistics and shutdown experience shall be
submitted on a monthly basis to the Office of

|Inspection and Enforcement, U.S. Nuclear Regulatory
|Commission, Washington, D.C. 20555, with a copy to '

the appropriate Regional Office, to be submitted no
later than the tenth of each month following the
calendar month covered by the report. A narrative
summary of operating experience shall be submitted in

ithe above schedule.
|

|
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6.0 ADMINISTRATIVE CONTROLS (Cont'd) |

2. Reportable Events, - -,

( /
N/ Reportable events, including corrective actions and

;

measures to prevent recurrence, shall be reported to the !
NRC in accordance with Section 50.73 to 10 CFR 50. |

3. Unique Reporting Requirements

|
A. Radioactive Effluent Release Report

i

A report on the radioactive discharges released from
the site during the previous six months of operation
shall be submitted to the Director of the Regional
office of Inspection and Enforcement within 60 days
after January 1 and July 1 of each year. .The report
shall include a summary of the quantities of
radioactive liquid and gaseous effluents released and
solid waste shipped from the plant as delineated in
Regulatory Guide 1.21, Revision 1, " Measuring,
Evaluating, and Reporting Radioactivity in Solid
Wastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light-Water-Cooled |
Nuclear Power Plants," with data summarized on a
quarterly basis following the format of Appendix B
thereof.

The report shall include a summary of the
/'"

\s_)N
meteorological conditions concurrent with the release
of gaseous effluents during each quarter as outlined
in Regulatory Guide 1.21, Revision 1, with data
summarized on a quarterly basis following the format
of Appendix B thereof. Calculated offsite dose to
humans resulting from the release of effluents and
their subsequent dispersion in the atmosphere shall
be reported as recommended in Regulatory Guide 1.21,
Revision 1.

B. Source Tests

Results of required leak tests performed on sources
if the tests reveal the presence of 0.005 microcurie
or more of removable contamination. I

C. Special Reports (in writing to the Director of
Regional office of Inspection and Enforcement).

|

1. Reports on the following areas shall be |
.

submitted as noted: |

1
|

Os
|
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

a. Secondary containment 4.7.C Within 90
Leak Rate Testing (S) days of

completion of
3 each test.

b. Fatigue Urage 6.6 Annual
Evaluation Operating

Report

c. Relief Valve Tailpipe 3.2.F Within 30
Instrumentation days after

inoperability
of
thermocouple
and acoustic
monitor on
one valve.

d. Seismic Instrumentation 3.2.J.3 Within 10
Inoperability days after 30

days of
inoperability

e. Meteorological Monitoring 3.2.I.2 Within 10
Instrumentation days after
Inoperability 7 days of

inoperability

f. Primary Containment 4.7.A.2 Within 90
Integrated Leak Rate days of
Testing completion of

each test.

High-Range Primary containment 3.2.F Within 7 days
Radiation Monitors after 7 days of

inoperability

High-Range Gaseous Effluent 3.2.F Within 7 days
Radiation Monitors af ter 7 days of

inoperability

D. Special Report (in writing to the Director of Regional
Office of Inspection and Enforcement)

Data shall be retrieved from all seismic instruments
actuated during a seismic event and analyzed to determine
the magnitude of the vibratory ground motion. A special
report shall be submitted within 10 days after the event
describing the magnitude, frequency spectrum, and
resultant effect upon plant features important to safety.

O
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FOOTNOTES( s

(. 1. A single submittal may be made for a multiple unit station. The
submittal should combine those sections that are common to all units
at the station.

2. The term " forced reduction in power" is normally defined in the
electric power industry as the occurrence of a component failure or
other condition which requires that the load on the unit be reduced

for corrective action immediately or up to and including the very
next weekend. Note that routine preventive maintenance,
surveillance, and calibration activities requiring power reductions
are not covered by this section.

3. The term " forced outage" is normally defined in the electric power
industry as the occurrence of a component failure or other condition
which requires that the unit be removed from service for corrective
action immediately or up to and including the very next weekend.

4. This tabulation supplements the requirements of $20.407 of 10 CFR
Part 20.

5. Each integrated leak rate. test of the secondary containment shall be
the subject of a summary technical report. This report should
include data on the wind speed, wind direction, outside and inside
temperatures during the test, concarrent reactor building pressure,
and emergency ventilation flow rate. The report shall also include

-~s analyses and interpretations of those data which demonstrate
) compliance with the specified leak rate limits.sm./

I

l

|
|

O
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6.0 ADMINISTRATIVE CONTROLS

6.8 Minimum Plant Staffinq

The minimum plant staffing for monitoring and conduct of
operations is as follows.

1. A licensed senior reactor operator shall be present at the
site at all times when there is fuel in the reactor.

2. A licensed reactor operator shall be in the control room
whenever there is fuel in the reactor.

3. A licensed senior reactor operator or SRO limited to fuel
handling shall be in direct charge of a reactor refueling
operation; i.e., able to devote full time to the refueling
operation.

4. A health physics technician shall be present at the
facility at all times there is fuel in the reactor.

5. Two licensed reactor operators shall be in the control room
during any cold startups, while shutting down the reactor,
and during recovery from unit trip.

6. Either the plant superintendent or an assistant plant
superintendent shall have acquired the experience and
training normally required for examination by the NRC for a
Senior Reactor Operator's License, whether or not the
examination is taken. In addition, either the operations
supervisor or the assistant operations supervisor shall
have an SRO license.

7. A Shift Technical Advisor shall be present at the site at
all times.

O
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6.0 ADMINISTRATIVE CONTROLS (Cont'd)

/''T Table 6.8.A t

\~s
Minimum Shift Crew Requirements Units in Operation

i

Shift Position 1 2 3 Type of License |

Shift Engineers (SE) 'l 1 1 SRO |

Assistant Shift Engineers- 0 1 2 SRO -

(ASE)
Licensed Reactor Operator 1 1 1 1 RO

Unit Operators (UO) 1 2 3 RO

Assistant Unit Operators 4 4 6 None
(ADO)

Shift Technical Advisor 1 1 1 None2

Health Physics Technician 1 1 1 None

Minimum Shift Crew 9 11 15,

Notes: SRO - Senior Reactor Operator
RO - Reactor Operator

- Notes for Table 6.8.A

1. This position is normally filled by an assistant shift engineer, but
as a minimum it may be filled by a licensed reactor operator. When-

the incumbent is not a senior reactor operator, he shall not be
assigned duties requiring him to direct licensed activities of

, reactor operators.
!
j 2. The shift Technical Advisor shall have a bachelor's degree or
4 equivalent in a scientific or engineering discipline with specific

training in plant design and transient and accident response and;

analysis.

,

c

-
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1.0 Definitions

The following terms are defined for uniform interpretation of these

O, specifications.

Administrative Terminology

Unusual event with the potential for a significant environmental
. impact--an event that results in noncompliance with an environmental
technical specification, or an event that results in uncontrolled or
unplanned releases of chemical, radioactive, thermal, or other
discharges from the Browns Ferry Nuclear Plant in excess of
applicable Federal, State, and local regulations.

Inst'rumentation Propertles
<

*

Accuracy--a measure of the difference between the true and measured
values of a given parameter, hence a measure of error.

t Minimum detectable level--that level below which a specific
'detector, instrument, or analysis is unable to detect the presence

of a given constituent.

i sensitivity--the minimum change in the variable detected by a given
senSOT.
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2.0 LIMITING CONDITIONS FOR OPERATION

2.1 Thermal Discharge Limits (Deleted)
|
l 2.2 Chemical (Deleted)

2.2.1 Makeup Water Treatment Plant (Deleted)
|-

2.2.2 chlorine (Deleted)
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'3.0' DESIGN FRATURES AND Op5 RATING PRACTICES,

This section describes those design and operating practices not covered.

in Section 2.0, " Limiting conditions for operation" and which, if,
.

,
;changed, could result in significant effects on environmental impacts.;

.

. 3.1.2 Other chemicals (deleted)
l

3.2 Land Menacement
,

;

i 3.2.1 Power Plant Site - The site shall be appropriately landscaped as
allowed by completion of construction. _ All areas which are either
unpaved or not comunitted for specific purposes will be provided

; with appropriate vegetative cover.

; 3.2.2 Transmission Line Richt of Way Maintenance
!

obiective'

The sole purpose of this section is to provide reporting requirements (toi

USNRC) on herbicide usage, if any, for purposes of right of way
: maintenance regarding only those transmission lines under USNRC's
: jurisdiction for the Browns Ferry Nuclear Plant.
i

Specification

!'
A statement as to whether or not herbicides have been used in maintaining

j rights of way for those transmission lines associated with the Brcwns
Ferry Nuclear Flant shall be provided. If herbicides have been used, a,

'

description of the types, volumes, concentrations, manners and
frequencies of application, and miles of right'of way that have been,

treated shall be included.

Reportino Requirements

Information as specified abos e shall be provided in the annual i'

environmental operating report. I,

Bases
,

) Vegetation growth on a transmission line right of way must be controlled
! in such a manner that it will neither interfere with safe and reliable
i operation of the line or impede restoration of ' service when outages
j occur. Vegetation growth is controlled by mechanical cutting and the
q limited use of herbicides. Selected chemicals approved by EPA for use as
] herbicides are assigned (by EPA) label instructions which provide
, guidance on and procedures for their use.

!

i

i

i

!,O
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3.3 onsite Meteorological Monitoring

The onsite 14teorological monitoring program measures and documents
meteorologi-s1 conditions at the site, specifically at heights above
ground that allow reasonable estimates of atmospheric dispersion
conditions for airborne plant effluents. The onsite program shall
conform to the recommendations and intent of Regulatory Guide 1.23,
onsite Meteorological Programs (February 1972), and include instruments
to sense wind speed and direction at 10m, 46m, and 91m; to allow
calculation of vertical temperature gradient between 10m and 46m and
between 10m and 91m and to measure ambient temperature and dew point at
10m. The location of the meteorological tower is as specified in Section
2.3.7 of the Browns Ferry Nuclear Plant Final Safety Analysis Report (see
Amendment 63). A quality assurance program shall be in effect for all
meteorological measurements and observations. Meteorological data shall
be summarized and reported consistent with the recommendatioris of

'

Regulatory Guide 1.21 (June 1974) and Regulatory Guide 1.23
(February 1972), and meteorological observations shall be recorded in a
form consistent with National Weather Service procedures.

If the outage of any meteorological instrument (s) required by Regulatory
Guide 1.23 (February 1972) exceeds seven consecutive days, the total
outage time, the dates of outage, the cause of the outage, and the
instrument (s) involved shall be reported within 10(1) days of the
initiation of the outage to the USNRC, Office of Inspection and
Enforcement, with a copy to the Office of Nuclear Reactor Regulation,
Division of Operating Reactors. Elements of this program may be modified

*

or terminated in accordance with subsection 5.6.3(c).

The collection of meteorological data at the plant site provides
information for use in developing atmospheric diffusion parameters for
estimating potential radiation doses to the public resulting from actual
routine or abnormal releases of radioactive materials to the atmosphere,
and for assessing the actual impact of the plant cooling system on the
atmospheric environment of the site area. A meteorological data
collection program as described above is necessary to meet the
requirements of subparagraph 50.36a(a)(2) of 10 CFR Part 50, Appendix D
to 10 CFR Part 50, and Appendix E to 10 CFR Part 50.

(1) Reference Section 6.7.3.D Appendix A Technical Specifications

.

9
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4.0 ENVIRONMENTAL SURVEII. LANCE
r

The program elements described below are designed to detect and measureb the impact of plant operation on the environment. If on the basis of
this program it is established that no significant adverse environmental'

impact has resulted or is likely to result from operation of the Browns'

Ferry Nuclear Plant, elements of the environmental surveillance program
may be modified or terminated, in accordance with subsection 5.6.3(c).

i

4.1 Ecological Surveillance
a

'

4.1.1 Abiotic
r

| (a) Water Quality surveys

Delete Requirement

(b) Thermal Plume Mapping

Delete Requirement

4.1.2 Biotici

1

; (a) Benthic Monitoring

j Delete Requirement
|

| (b) Phytoplankton Monitoring

f Delete Requirement
.

4

i (c) Zooplankton Monitoring

Delete Requirement
i

,

j (d) Fish Population and Distribution Studies

] Delete Requirement
;

I
; . (e) Entrainment of Fish Eggs and Larvae |

1

| Delete Requirement
:

) (f) Fish Impingement on Intake Screens
i

4.1.3 Special Studies

Delete Requirement
i

t
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4.2 Radiological Environmental Monitorinq program

obiective

An environmental radiological monitoring program is conducted to verify
projected or anticipated radioactivity concentrations and related public
exposures.

Specification

An environmental monitoring program shall be conducted as described below
at locations indicated in Figures 4.2-1, 4.2-2, and 4.2-3, and Tables
4.2-1, 4.2-2, 4.2-3, and 4.2-4, with sampling and analysis frequencies
given in Table 4.2-1. Analytical techniques used shall be such that the
detection capabilities in Table 4.2-5 are achieved.

1. Atmospheric Monitoring

a. The atmospheric monitoring network is divided into three
subgroups consisting of 11 monitoring stations. Five local
monitors are located on or adjacent to the plant site, as shown
in Figure 4.2-1. The four perimeter and two remote monitoring
stations are shown on Figure 4.2-2. Atmospheric and
terrestrial monitoring station locations for Browns Ferry
Nuclear plant are listed in Table 4.2-2.

Each monitor shall be capable of continuously sampling air at
regulated flow of approximately three cubic feet per minute
through a particulate filter. In series with, but downstream
of, the particulate filter is a charcoal filter used to collect
todine.

Each monitor has a collection apparatus to obtain rainwater on
a continuous basis and a horizontal platform that is covered
with gummed acetate to catch and hold heavy particulate fallout.

Each local monitor shall be equipped with a G-M tube located
next to the particulate filter. The data from this detector
are recorded on stripchart recorders located at the station and
in the plant control room.

Thermoluminescent dosimeters shall be used to record gamma
radiation levels at each remote and perimeter station (Figure
4.2-2) and at nine stations near the site boundary as shown in
Figure 4.2-1. The TLD's shall be processed quarterly.

O
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4.2.1 (Cont'd)

b. The particulate filters shall be removed weekly from each
) monitoring station and analyzed for gross beta activity. In

addition, the filters for each station shall be compositeds~ /

monthly and quantitatively and qualitatively analyzed for at
least 10 specific gamma-emitting radionuclides.*

The charcoal filters shall be removed weekly from each station
and analyzed for 131 1,

Rainwater shall be collected monthly when available from each
station and each sample is analyzed for at least 10 specific
gamma-emitting radionuclides *, and tritium.

Gummed paper shall be changed monthly, ashed and the gross beta
activity shall be determined.

2. Reservoir Monitoring

a. River water shall be sampled automatically from the locations
shown in Table 4.2-3 and Figure 4.2-3.,

b. Samples shall be collected automatically and analyzed monthly
from three points on the Tennessee River. The samples shall be
analyzed for at least 10 specific gamma-emitting
radionuclides *, and shall be composited quarterly for tritium,
89Sr and 90Sr analyses.

/'') Samples of sediment, clams, and a representative commercial and
(,,/ a representative game species of fish shall be collected at

least semiannually from the locations noted in Table 4.2-3 and
Figure 4.2-3. plankton is collected in at least one of the two
quarters of greatest plankton abundance during the year at the
locations noted in Table 4.2-3 and Figure 4.2-3. Sediment,
clam shells, fish, and when quantities are sufficent, plankton
and clam flesh will be analyzed for at least 10 gamma-emitting
radionuclides.* Strontium 89 and 90 content shall be
determined in sediment and clam shells.

3. Terrestrial Monitoring

Soil shall be collected at least once every three years from ana.
area near the atmospheric monitors mentioned in paragraph
4.2.1.a, as indicated in Table 4.2-1 and Figures 4.2-1 and
4.2-2. Each sample shall be analyzed for at least 10
gamma-emitting radionuclides, 89Sr and 90Sr.

b. Milk shall be collected monthly when animals are off pasture,
from at least four farms in the vicinity of the plant and
analyzed as indicated in Table 4.2-1 and Figure 4.2-1.

* The laboratory is presently gamma scanning a sample both quantitatively
and oualitatively for the following radionuclides. 137

La, 131 , 40 ,, 134Cs Cs,103,IO6 u, 141*I44 , 952r, 95Nb, 140Ba 140
60Co, 5 Co, 54Mn,gCr,and 3 g

65

O 2n.
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4.2.3. (cont'd)

During the seasons that animals producing milk for human
consumption are en pasture, samples of fresh milk will be
obtained* from these animals at representative locations that
may be significantly affected by emissions from the Browns
Ferry Nuclear plant, and analyzed for their radioiodine
content, calculated as Iodine-131. Analysis will be carried
out within eight days (one I-131 half life) of sampling.
Suitable analytical procedures will be used to determine the
radioiodine concentration to a sensitivity of 1.5 picocurie per
liter of milk at the time of sampling. For activity levels at
or above 1.5 picocurie per liter, overall error of the analysis
will be within 125 percent. Results will be reported as
picocuries of I-131 per liter of milk at the time of sampling,
in accordance with Reporting Requirements for Environmental
Radiological Monitoring.

If the census of animals producing milk for human consumption

indicates that an animal exists in an area where the calculated
dose is 145 mrem /yr (for the site) and the owner of the animal
will not sell the milk to TVA for analysis, green leafy
vegetables or other vegetation will be obtained from that
location for analysis for I-131. The analysis and subsequent
calculations will determine the dose to the individuals
consuming the milk.

A census of animals producing milk for human consumption shall
be conducted at the beginning and at the middle of the grazing
season to determine their locations and number with respect to
the site. The census shall be conducted under the following
conditions:

1. Within a 1-mile radius from the plant site or within the
45 mrem /yr isodose line (for the three reactors onsite),
whichever is larger, enumeration by a door-to-door or
equivalent counting technique.

2. Within a 5-mile radius for cows and for goats, enumeration
by using referenced information from county agricultural
agents or other reliable sources.

If it is learned from this census that animals are present at a
location which yields a calculated thyroid dose greater than from
previously sampled animals, the new location shall be added to the
surveillance program as soon as practicable if the farmer is willing
to participate in the program. The sampling location having the

* Milk samples will be collected and analyzed weekly in areas where the
calculated dose to a child's thyroid exceeds 15 mrem / year / reactor.
Sampling and analysis will be conducted semimonthly in areas where the
dose is calculated to be <15 mrem / year reactor. The calculational model
as published in Hegulatory Guide 1.109 and Regulatory Guide 1.111 shall
be used.

O
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F

1

:

1 2.3 (cont'd)
,

O lowes'<. calculated dose may then be dropped from the surveillance
~

program at the end of the grazing season during which the census wasi

conducted. Also, any location from which milk can no longer be4

obtained may be dropped from the surveillance program. The NRCi

shall be notified in writing that milk-producing animals are no i
<

{- longer present at that location. An additional milk sampling
'

location will then be added to the program, with sampling frequencyi

i based on calculated' dose.
,

I c. Vegetation shall be collected at least quarterly from at least
-four of the farms mentioned in the preceding paragraph (see
Figure 4.2-1). Each sample is analyzed for at least 10

'

specific gamma-emitting adionuclides.

d. Food crops shall be collected annually within a 10-mile

! radius. Type and number of samples will vary according to
i availability (see subsection 4.2.4).

'

:

i e. Well water is collected automatically and analyred monthly from
the well most likely to be affected by the plant. (See

) Table 4.2-1 and Figure 4.2-1.) A well remote from the plant is
sampled monthly as a background. The samples shall be analyzedi

f for at least 10 gamma-emitting radionuclides.
I

f. Samples of potable surface water supplies shall be collected
'

monthly from the locations in Table 4.2-4. The samples shall
4 be analyzed for tritium, and at least 10 specific

gamma-emitting radionuclidos.
,

jt 4. Deviations are permitted from the required sampling schedule if-

' specimens are unobtainable due to hazardous conditions, seasonal '

unavailability, or to malfunction of automatic sampling equipment.
If the latter, every effort shall be made to complete corrective2

action prior to the end of the next sampling period. All deviations
from the sampling schedule shall be described in the annual report.;

!
|

| Bases

; The operational environmental monitoring program is based upon a :
1 preoperational program which is described in section 2.6 of the FSAR.

! Sample collection and analysis were initiated in April 1968, and will
*

continue indefinitely.

Evaluations after plant startup will be made on the basis of baselines,
considering geography and time of year where these factors are

| applicable, and by comparisons to control atations whore the
j concentration of station effluents is expected to be negligible.
i

i The reference samples provide a running background which will make it
possible to distinguish significant radioactivity introduced into the
environment by the operation of the station from that introduced by

j nuclear detonations and other sources.

!O i
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4.2 UASEs (Cont'd)

In those cases where a statistically significant increase may be seen in
a particular sampling sector but not in the control station, meteorology
and/or specific radionuclide analysis will be used to identify the source
of the increase.

The planned sampling f equencies and analysis sensitivities will assure
that changes in the environmental radioactivity can be detected. The
materials which first show changes in radoactivity are sampled most
frequently. Those which are less affected by transient changes but show
long-term accumulations are sampled less frequently. However, the
specific sampling dates are not crucial, and adverse weather conditions
or equipment failure may on occasion prevent collection of specific
samples.

A report shall be submitted to the USNRC at the end of each six months'
period of operation specifying total quantities of radioactive material
released to unrestricted areas in liquid and gaseous effluents during the
previous six months and such other information on releases as may be

'

required to estimate exposures to the public resulting from effluent .

releases. If quantities of radioactive material released during the
reporting period are unusual for normal reactor operations, including
expected operational occurrences, the report shall cover this
specifically.

A concentration of I-131 in milk of 3.1 picocuries per liter will result
in a dose to the thyroid of a 0 - 2-year-old child of 15 mrem /yr, based
upon consumption of one liter per day for the year. To assure that no
child will receive a dose of greater than 15 mrem / year / reactor to the
thyroid, it is necessary to know the radioiodine concentration in the
milk to the sensitivity of 1.5 pCi/ liter. .

.
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5.0 ADMINISTRATIVE ColmtOLS

Obitctive

This section describes the administrative and management controls
established to provide continuing protection to the environment and to

-implement the Rnvironmental Technical specifications. Measures to be-

specified in this section include the assignment of responsibilities,,

organizational structure, operating procedures, review and audit
functions, and reporting requirements.

Specificetions

5.1 Responsibility

5.1.1 The power plant superintendent has responsibility for
operating the plant in compliance with these Technical
Specifications.

5.1.2 The Manager, Office of Natural Resources, is responsible for
the nonradiological environmental monitoring program outside
the plant. The Chief, Radiologic,s1 Hygiene Branch, is
responsible for the radiological monitoring program outside
the plant.

5.2 Organization

5.2.1 The organization of TVA management which directly relates to
operation of the plant is shown on Figure 5.2-1.

5.2.2 The principal organizations within TVA which are concerned
with environmental matters related to nuclear power plant
operations are the Office of Power, Office of Natural-
Resources, and the Office of Health and Safety. The Office of
Power is directly resp::,nsible for operating the plant in
accordance with specified requirements and conducting onsite
monitoritg. The Office of Natural Resources and the Office of
He W h and Safety are responsible for'providing technical

{guiderm assistance, monitoring, and other services as needed
for envire.= ental compliance. The organizations above report
to the General Manager as shown in Figure 5.2.1.

5.3 Review and Audit

5.3.1 The Office of Power Quality Assurance and Audit Staff shall
ensure that a periodic audit of the environmental monitoring
program is conducted at least once per calendar year.

5.3.2 The Office of Power Regulatory Staff conducts a review of the
following items:

.

O
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5.3.2. (Cont'd)

a. preparation of the proposed Environmental Technical
Specifications.

b. Coordination of Environmental Technical Specification
development with the safety Technical Specifications to
avoid conflicts and maintain consistency.

c. Proposed changes to the Environmental Technical
Specifications and the evaluated impact of the change.

d. Proposed written procedures, as described in Section 5.5
and proposed changes thereto which could significantly
affect the plant's environmental impact.

e. proposed changes or modifications to plant systems or
equipment which could significantly affect the plant's
environmental impact and the evaluated impact of the
changes.

f. Results of the environmental monitoring programs prior to
their submittal in each Annual operating Report. See
Sections 5.6.1 and 5.6.2.

g. Reported instances of violations of Environmental
Technical Specifications. Where investigation indicates,
evaluation and formulation of recommendations to prevent
recurrence.

5.4 Action to be Taken if an Environmental LCO is Exceeded

5.5 Procedures

5.5.1

5.5.2 Detailed written procedures for the environmental monitoring
program outside the plant, including check-off lists, where
applicable, shall be prepared, receive appropriate
administrative approval, and be adhered to.

A quality control program for the radiological environmental
monitoring program has been established with the Alabama
Department of Public Health Admirlstration Laboratory and the
Environmental protection Agency, dontgomery, Alabama. Samples
of air, water, milk, and vegetation collected arourd the BFNP
are forwarded to these laboratories for analysis; and results
are exchanged for comparison.

An internal quality control program for the radiological
environmental monitoring program is being conducted whereby
roughly one tenth of all samples are analyzed in duplicate. A
quality control program is conducted with the Environmental
Protection Agency in Las Vegas in which spiked samples are
analyzed and the results compared.

O
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5.5.3 Written procedures described in Section 5.5.1 shall be
j

reviewed by PORC and approved by.the Power Plknt i

; s Superintendent prior to implementation. Temporary changes to
:

(V) a procedure which do not change the intent of the approved |
procedure may.be made by a member of the plant staff ;;

knowledgeable in the area affected by the procedure and the*

additional approval of a member of the plant staff who holds j
i a Senior Reactor Operator License. 'Such changes shall be

documented and subsequently reviewed by PORC and approved.by j
the Power Plant Superintendent.

5.6 Reportine Requirements

5.6.1

5.6.2 Routine Reporting

a.
i

b. Radiological Environmental Monitoring

Routine Reporting

1. TVA shall prepare a report entitled " Environmental
i Radioactivity Levels - Browns Ferry Nuclear Plant -

Annual Report." The report shall cover the
previous 12 months of operation and shall be
submitted to the Director of the NRC Region II
Office (with a copy to the Director, Office of

O Nuclear Reactor Regulation) within 120 days af ter
'

January 1 of each year. The report format shown in
Regulatory Guide 4.8 Title 1 shall be used. The
report shall include summaries, interpretations,

; and evaluations of the results of the radiological
environmental surveillance activities for the

*

report period, including a comparison with

'
preoperational studies and/or operational controls,

(as appropriate), and an assessment of the observed
impacts of the plant operation on the environment.
If harmful effects or evidence of irreversible
damage are detected by the monitoring, the licensee
shall provide an analysis of the problem and a
proposed course of action to alleviate the problem.

2. Results of all radiological environmental samples,

taken shall be summarized and tabulated on'an
annual basis. In the event that some results are-
not available within the 120-day period, the report
shall be submitted noting and explaining the
reasons for the missing results. The missing data,

'
, shall-be submitted as.soon as possible in a

supplementary report.
4

O
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5.6.3 Non-Routine Reports

A. Radiological,

Anamolous Measurements

1. If, during any 12-month report period, a measured level
of radioactivity in any environmental medium other than
those associated with gaseous radioiodine releases
exceeds 10 times the control station value, a written
notification will be sumbmitted within one week advising

the NRC of this condition.* This notification should
include an evaluation of any release conditions,
environmental factors, or other aspects necessary to
explain the anamolous result.

2. If, during any 12-month report period, a measured level
of radioactivity in any environmental medium other than
those associated with gaseous radioiodine release
exceeds four times the control station value, a written
notification will be submitted within 30 days advising
the NRC of this condition. This notification should
include an evaluation of any release conditions,
environmental factors, or other aspects necessary to
explain the anamolous result.

,

3. If individual milk samples show I-131 concentrations of
10 picoeuries per liter or greater, a plan shall be
submitted within 10 days advising the NRC of the
proposed action to ensure the plant-related annual doses
will be within the design objective of 15 mrem /yr
reactor to the thyroid of any individual.

4. If milk samples collected over a calendar quarter show
average contractions of 6.0 picocuries per liter or
greater, a plan shall be submitted within 10 days
advising the NRC of the proposed action to ensure the
plant-related annual doses will be within the design
objectives of 15 mrem /yr/ reactor to the thyroid of any
individual.

5. If such levels as discussed in 5.6.3(a)3 and 5.6.3(a)4
can be definitely shown to result from sources other
than the Browns Ferry Nuclear Plant, the reporting
action called for in 5.6.3(a)3 and 5.6.3(a)4 need not be
taken. Justification for assigning high levels of
radioactivity to sources other than the Browns Ferry
Nuclear Plant must be provided in the annual report.

* In the case of a tentatively anamolous value for radiostrontium, a
confirmatory reanalysis of the original, a duplicate or a new sample may
be desirable. In this instance, the results of the confirmatory analysis
shall be completed at the earliest time consistent with the analysis, and
if the high value is real, the report to the*NRC shall be submitted
within one week following this analysis.

O
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5.6.3 (Cont'd)

c. Changes

1. Where a change to the plant design, the plant
.

i operation, or to procedures to planned which could have
a significant adverse effect on the environment or
which involves an environmental matter or question not
previously reviewed and evaluated by the NRC, a request
for the change shall be made to the NRC before
implementation.

3. Requests for changes in Environmental Technical
Specifications shall be submitted to the Director,
Division of Licensing, USNRC, for prior review and
authorization.

5.7 Environmental Records

5.7.1 operational information concerning the inplant portion of
the Environmental Technical Specifications shall be kept by I

DNP in a manner convenient for review. This includes plant
records and/or logs as-indicated below.

a. Related plant operations
.

b. Related maintenance activities
,

c..

,

d. Updated, corrected, and as-built drawings of the plant

Items (a) through (c) above shall be retained for a |

period of at least six years and item (d) shall be
retained for the life of the plant.

5.7.2 Records and/or logs shall be made and retained in a manner
convenient for review. This information concerning the
environmental monitoring program is indicated below:

a. Checks, inspections, tests, and calibration of
components and systems.

b. Principal maintenance activities assocated with
environmental monitoring equipment and systems.

1c. Results of environmental monitoring surveys related to
'

BFNP.

Items (a) and (b) shall be retained for a period of at I

least six years and item (c) shall be retained for the life I

of the plant.

!O
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TABLE 4.2-1 i

Eny1ranmental Itadioloaical Monitorina

' Exposure Pathway Numb?r of Samples Sampling and Type of Frequency,

and/or h le and Locations Collection Freauency of Analysis

AIRBORNE
,

Particulates 4 samples from locations (in
different sectors) at or near
the site boundary

1 sample from the residence Continuous sampler operation Cross beta following filter change
having the highest x/0 with sample collection weekly Compostte (by location) monthly for

gama scan. Composite quarterly
i

4 samples from comunities for ''Sr. '8Sr. .If any filter
' approximately 10 miles indicates a gross beta concentration

3distaat from the plant 1.0 pCi/m greater thaft the. average'

''
of the control sti.tions, a ganma

2 samples from control scan will be performed on the filter4

locations greater than
10 miles from the plant

Radioiodine Samples from same locations Continuous sampler operation "'I weekly
as air particulates with filter collection weeklyg

co
Fallout Samples from same locations Heavy particle fallout Gross beta monthly

as air particulates collected continuously on, .

gum ed acetate paper with
paper collection monthly

Rainwater Samples from same locations Rainwater collected Gama scan, monthly .
as air particulates continuously with composite

! '

!sample analyzed monthly
i

Soil Samples from samer locations Once per 3 years Gama scan, asSr, '8Sr-
as air particulates once each 3 years
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TABLE 4.2-1 (Ccntinued)

Exposure Pathway Number of Samples Sampling and Type of Frequency
and/or Sample and locations Collection Frecuency of Analysis

DIRECT 2 or more dosimeters placed Quarterly Ganma dose quarterly
at the air particulate
sampling stations located
greater than 5 miles from
the plant

2 or more dosimeters placed
at 8 locations (in different
sectors) at or near the site
boundary

WATERBORNE

Surface 1 sample upstream Collected by autoaatic Ganma scan monthly
I sample immediately down- sequential-type sampler Composite for tritium,
stream of discharge with composite sample ssSr and 'OSr quarterly

1 sample downstream, after taken monthly
dilution

- $ Ground 1 sample adjacent to plant Collected by automatic Ganma scan monthly
2sequential-type sampler H quarterly on montnly

with composite sample composite
taken monthly

I sample from ground water Monthly Ganma scan monthly
3source upgradient H quarterly on monthly
composite

Drinking I sample at the first Collected by automatic
potable surface water supply sequertial-type sampler
downstream from the plant with composite sample

taken monthly -

BFN-Unit 2
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TABLE 4.2-1 (Continued), ,

Exposure Pathway Number of Samples Sampling and Type of Frequency-
and/or e-l e and Locations Collection Frecuency of Analysis

I sample at the second Monthly Gross beta and gasuna scan
-downstream potable surface monthly. Composite for
water supply (19.1 miles tritium, seSr. and 'OSr

} downstream) quarterly
.

2 samples at control Monthly
locations

-AQUATIC
'

Sediment and I sample upstream from
Asiatic Clams discharge point

I sample in inanediate Semiannually Gansna scan, ''Sr. and '8Sr
downstream area of discharge analgsessemiannually(**Sr.

'

Oj point and Sr on sediment and
; clam shells only)
i 2 samples downstream (4.9

and 15.7 miles)
o

Plankton I sample upstream from
discharge point

i1 sample in inenediate down- Semiannually
stream area of discharge
point5

,

I sample downstream (15.7 Grcss beta semiannually. !

,
'

Gansna scan, ''Sr, ''Sr.miles)
when sufficient quantities.

are available ;,

| BFN-Unit 2
,
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TABLE 4.2-1 (Contiould)

Exposure Pathway Number of Samples Sampling and Type of Frequency
and/or Samole and Locations Collection Frecuency of Analysis

INGESTION

Hilk 4 samples from dairy farms Weekly or semimonthly (when 33'I analysis weekly or
in the immediate vicinity animals are on pasture) semimonthly when cattle
of the plant depending on calculated are on pasture

doses.* Monthly when
animals are off pasture.

I sample from control Gama scan, asSr. and '8Sr
location monthly

Fish I sample each of a conynercial
and a game species in
Guntersytlle Reservoir
above the plant

i sample each of a conynercial Semiannually Gama scan semiannually,
and a game species in
Wheeler Reservoir

U near the plant

I sample each of a consnercial
and a game species in Wilson
Reservoir below the plant

Vegetation 4 samples from the dairy Quarterly Gama scad.
(Pasturce farms from which milk is
and Grass) obtained

" Hilk samples will be collected and analyzed weekly in breas where the Calculated dose to a Child's thyroid exceeds
15 mrem / year. Sampling and analysis will be Conducted semimonthly in areas where the dose is calculated to be 115 mrem / year.

BFN-Unit 2
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TABLE 4.2-1 (Continued),

|Exposure Pathway Number of Samples Sampling and Type of Frequency

.{and/or h le and Locattor>s Collection Frecuency of Analysis

Fruits and Samples of corn, green Annually, at time of Gansna scan on edible' portion
! Vegetables beans, tomatoes, and harvest
i.

~ gardens and/or farms in the
potatoes grown at private

j

! inunediate vicinity of the {
a plant location determined -

.

| by census. ;

1 !

I sample of each of the }
same foods grown at greater |;
than 10 miles distance from !4

the plant. ' |,

? - I
'
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Table 4.2-2

A_tmospheric and Terrestrial Monitoring station Locations

Browns Ferry Nuclear Plant

Location
Sample Station Distance and direction from plant

i

LM-1 BF 1.0 mile N

LM-2 BP 0.9 miles NNE,

i

LM-3 BF 1.0 miles NE

LM-4 BF 1.~1 miles NNW

LM-5 BF 2.5 miles Wsw

PM-1 BF (Rogersville, AL) 13.8 miles NW

PM-2 BP (Athens, AL) 10.9 miles NE

PM-3 BF (Decatur/ Trinity, AL) 8.2 miles SSE

PM-4 BF (Courtland, AL) 10.5 miles WSW

RM-1 BF (Muscle Shoals, AL) 32.0 miles W

i RM-2 BF (Lawrenceburg, TN) 40.5 miles NNW

i

|

1

O
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Table 4.2-3

TYPES AND LOCATIONS OF SAMPLES COLLECTED POR

OPERATIONAL RAD ANALYSIS IN WHEELER RESERVOIR

IN RELATION TO THE BROWNS PERRY NUCLEAR PLANT '

TRM Station Watera Planktonk Asiatic Clams Sediment Fishc

307.52 X X X

305.0 X

293.70 X X

293.5 X

291.76 X

288.78 X X

285.2 X

277.98 X X X
j

a. Collected automatically
b. Vertical tows (C*

G/E - Gill net and/or electroshocker will be used for collection.
Samples of fish will be collected from Guntersville, Wheeler, and Wilson
Reservoirs.

.

|
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1 Table 4.2-4

LISTING OF TENNESSEE RIVER SURPACE WATER SUPPLIES TO

BE SAMPLED IN ENVIRONMENTAL MONITORING PROGRAM

,

Distance from Plant
Supply (miles)

Courtland (Champion Paper Co.)a 11.6

Decaturb 12.0
! Wheeler Hydro Plant 19.1
,

Sheffield 39.7

[

First potable water supply downstream of the plant. SampleO' collected automatically and analyzed monthly.
a.

,

b. Decatur is upstream of the Browns Ferry Nuclear Plant,,

i
I,

J

J

i
J

i
I

bn1t2 25
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TABLE 4.2-5
Detection Canabilities for Environmental Samole Analysis

Nominal Lower Limit of Detection (LLD)
i

Airborne Particulate Fish, Meat,
Water or Gas or Poultry Milk Vegetation Soil

3
Analysis inC1/11 faci /m 1 foCt/ka. weti IRCi/11 foci /ka. wet) faci /ka. drv)

gross beta 2 .01
3
H 330

144
Ce* 30 .03 90 115

51
Cr* 60 ' .07 200 240

131
I 15'

106
. .01* 50* 1.5 70*

Ru* 30 .04 150 150
134

Cs* 10 .01 40 50
137

Cs* 10 .01 40 10 50 12095
Zr-Nb" 10 .01 40 50

58
y Co* 15 .02 55 70

Mn* 10 .02 40 50
65

Zn* 15 .02 70 75
60

Co* 10 .01 30 40
40

K" 100 .10 400 500
140

Ba-La* 15 .02 150 15 145
89

Sr 2 .005 40- 10
90

Sr 2 .001 8 2 150

* These measurements are performed by gansna spectroscopy. The LLD values are calculated by the method of Pasternack and
Harley as discussed in NASL-300. The original method was published in Nucl. Instr. Methods 11, 533-40 (1971). These
ttD values are expected to vary depending upon the activities of components in the staples. These fiwures will.be
rarely, if ever, attainable. Water is counted in a 3.5 liter Marinellt beaker. Vegetation is counted irt a 1-pint
container as dry weight, then Corrected to wet weight using an average moisture content of 80%. Average dry weight is
125 grams. Fish, meat, and poultry are counted in a 1-pint container as dry weight, then corrected to wet weight using
an average moisture content of 70%. Average dry weight is 250 grams. Air particulate Filters are counted in a well
crystal. The counting system consists of a multichannel analyzer and either a 4" x 4* solid NaI crystal or a 4" x 5'
NaI well Crystal. The counting time is 4.000 seconds. All calculations are performed by the least-squares computer
program ALPHA-M. The asstaption is made that all samples are analyzed within one week of collection.

8FN-Unit 2
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* Figure 4.2-2

Browns Ferry Nuclear Plant
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Figure 4.2-3,
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1.0 DEFINITIONS

The succeeding frequently used. terms are explicitly defined so that-aO uniform interpretation of the specifications may be achieved.

A. Safety Limit The safety limits are limits below which the
reasonable maintenance of the cladding and primary systems are
assured. Exceeding such'a. limit requires unit shutdown and review
by the Nuclear Regulatory Commission before resumption of unit
operation. Operation beyond such a limit may not in itself result--
in serious consequences but it indicates an operational deficiency"

subject to regulatory review.

B. Limiting Safety System Setting (LSSS) - The limiting safety system
setting are settings on instrumentation which initiate the automatic

; protective action at a level such that the safety limits will not be
i exceeded. The region between the safety limit and these settings

represents margin with normal operation lying below these settings.
.The margin has been established so that with proper operation of ther

instrumentation the safety limits will never be exceeded.

C. Limiting Conditions for operation (LCO) - The limiting conditions
for operation specify the minimum acceptable levels of system
performance necessary to assure safe startup and operation of the

,

; facility. When these conditions are ' ret, the plant can be operated

! safely and abnormal situations can be safely controlled.
1

_

In the event a Limiting condition and/or associated1.'

i - requirements cannot be satisfied because of circumstances
7 in excess of those addressed in the specification, the

unit shall be placed in at least Hot Standby within
6 hours and in Cold Shutdown within the following 30 hours

-

.

unless corrective measures are completed that permit.
operation under.the permissible discovery or until the
reactor is placed in an operational condition in which the
specification is not applicable. . Exceptions to these,

requirements shall be stated in the individual
4
'

specifications. This provides action to be taken for
-

circumstances not directly provided for in the
specifications and where occurrence would violate the
intent'of the specification. For example,~1f a
specification calls for two systems (or subsystems) to be
operable and provides for explicit requirements if one
> system (or subsystem) is inoperable, then if both systems

'

(or subsystems) are inoperable the unit is to be in at
least Hot Standby in 6 hours and in Cold Shutdown within
the following 30 hours if the inoperable condition is not-
corrected.

,!

4

IO
i
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l.0 DEFINITIONS (Cont'd)

2. When a system, subsystem, train, component, or device is
determined to be inoperable solely because its onsite power
source is inoperable, or solely because its offsite power source
is inoperable, it may be considered operable for the purpose of
satisfying the requirements of its applicable Limiting condition
For Operation, provided:

(1) its corresponding offsite or diesel power source is
operable; and (2) all of its redundant system (s), subsystem (s),
train (s), component (s), and device (s) are operable, or likewise
satisfy these requirements. Unless both conditions (1) and (2)
are satisfied, the unit shall be placed in at least Hot Standby
within 6 hours, and in at least Cold "' 'tdown within the
following 30 hours. This is not e- oble if the unit is
already in Cold Shutdown or Refueaing. This provision describes
what additional conditions must be satisfied to permit operation
to continue consistent with the specifications for power
sources, when offsite or onsite power sources are not operable.
It specifically prohibits operation when one division is
inoperible because its offsite or diesel power source is
inoperable and a system, subsystem, train, component, or device
in .sother division is inoperable for another reason. This
pros _sion permits the requirements associated with individual
systems, subsystems, trains, components, or devices to be
consistent with the requirements of the associated electrical
power source. It allows operation to be governed by the time
limits of the requirements associated with the Limiting
condition For Operation for the offsite or diesel power source,
not the individual requirements for each system, suicystem,
train, component, or device that is determined to be inoperable
solely because of the inoperability of its offsite or diesel
power source.

D. Deleted

E. Operable - Operability - A system, subsystem, train, component, or
device shall be operable or have operability when it is capable of
performing its specified function (s). Implicit in this definition l

shall be the assumption that all necessary attendant I

instrumentation, controls, normal and emergency electrical power I

sources, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, subsystem, train,
component, or device to perform its function (s) are also capable of
performing their related suppart function (s).

F. Operatin3 - Operating means that a system or component is performing
its intended functions in its required manner.

G. Immediate - Immediate means that the required action will be
initiated as soon as practicable considering the safe operation of
the unit and importance of the required action.

O
1.0-2
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1.0 DEFINITIONS (Cont'd)

H. Reactor Power Operation - Reactor power operation is any operation

O. with the mode switch in the "Startup" or "Run" position with the
reactor critical and above-1-percent rated power.

I. Hot Standby Condition - Hot standby condition means operation with
coolant temperature greater than 2120F, system pressure less than
1,055 psig, the main steam isolation valves closed and the mode
switch in the Startup/ Hot Standby position.

J. Cold Condition - Reactor coolant temperature equal to or less than

2120F.

K. Hot Shutdown - The reactor is in the shutdown mode and the reactor
0coolant temperature greater than 212 F.

L. Cold Shutdown - The reactor is in the shutdown mode and the reactor
I coolant temperature equal to or less than 2120F.

M. Mode of Operation - A reactor mode switch selects the proper
interlocks for the operational status of the unit. The following
are the modes and interlocks provided:

1. Startup/ Hot Standby Mode - In this mode the reactor

protection system is energized with IkM neutron monitoring
system trip, the APRM 15 percent high flux trip, and
control rod withdrawal interlocks in service. This is() often referred to as just Startup Mode. This is intended
to imply the Startup/ Hot Standby position of the mode
switch.

2. Run Mode - In this mode the reactor system pressure is at
or above 825 psig and the reactor protection system is
energized with APRM protection (excluding the 15 percent
high flux trip) and the RBM interlocks in service.

3. Shutdown Mode - Placing the mode switch to the shutdown
position initiates a reaccor scram and power to the
control rod drives is removed. After a short time period
(about 10 seconds), the scram signal is removed allowing a
scram reset and restoring the normal valve lineup in the
control rod drive hydraulic system.

| 4. Refuel Mode - With the mode switch in the refuel position,
interlocks are established so that one control rod only
may be withdrawn when the source Range Monitor indicates
at least 3 cps and the refueling crane is not over the
reactor except as specified by TS 3.10.B.I.b.2. If the
refueling crane is over the reactor, all rods must be
fully inserted and none can be withdrawn.

O
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1.0 DEFINITIONS (Cont'd)

N. Rated Power - Rated power refers to operation at a reactor power of
3,293 MWt; this is also termed 100 percent power and is the maximum
power level authorized by the operating license. Rated steam flow,
rated coolant flow, rated neutron flux, and rated nuclear system
pressure refer to the values of these parameters when the reactor is
at rated power. Design power, the power to which the safety
analysis applies, corresponds to 3,440 MWt.

O. Primary Containment Integrity - Primary containment integrity means
that the drywell and pressure suppression chamber are intact and all
of the following conditions are satisfied:

1. All nonautomatic containment isolation valves on lines connected
to the reactor coolant system or containment which are not
required to be open during accident conditions are closed.
These valves may be opened to perform necessary operational
activities.

2. At least one door in each airlock is closed and sealed.

3. All automatic containment isolation valves are operable or
deactivated in the isolated position.

4. All blind flanges and manways are closed.

O

!
,

l

l
!
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1.0 DEFINITIONS (Cont'd)

P. Secondary Containment Integrity

.O
1. Secondary containment integrity means that the reactor building

is intact and the following conditions are met:

a) At least one door in each access opening to the turbine
building, control bay and out-of-doors is closed.

b) The standby gas treatment system is operable and can
maintain 0.25 inches of water negative pressure in those
areas where secondary containment integrity is stated to
exist.

c) All secondary containment penetrations required to be
closed during accident conditions are.either:,

1. Capable of being closed by an operable secondary
containment automatic isolation system, or

2. Closed by at least one secondary containment automatic
isolation valve deactivated in the isolated position.

2. Reactor zone secondary containment integrity means the unit
reactor building is intact and the following conditions are met:

a) At least one door between any opening to the turbine

( building, control bay and out-of-doors is closed.

b) The standby gas treatment system is operable and can
maintain 0.25 inches water negative pressure on the unit
zone.

i

c) All the unit reactor building ventilation system
penetrations required to be closed during accident
conditions are either:

1. Capable of being closed by an operable reactor
building ventilation system automatic isolation
system, or

i
2. Closed by at least one reactor building ventilation

system automatic isolation valve deactivated in the
isolated position.

If it is desirable for operational considerations, a reactor
zone may be isolated from the other reactor zones and the refuel
zone by maintaining at least one closed door in each common
passageway between zones.* Reactor zone safety-related features
are not compromised by openings between adjacent units or refuel
zone, unless it is desired to isolate a given zone.

O./ be locked or guarded to prevent uncontrolled passage to the unaffected zones.
*To effectively control zone isolation, all accesses to the affected zone will

'

s

.
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1.0 DEFINITIONS (Cont'd)

P. Secondary Containment Integrity (Cont'd)

O3. Refuel zone secondary containment integrity means the refuel
zone is intact and the following conditions are met:

a) At least one door in each access opening to the
out-of-doors is closed.

b) The standby gas treatment system is operable and can
maintain 0.25 inches water negative pressure on the refuel
zone.

c) All refuel zone ventilation system penetrations required to
be closed during accident conditions are either:

1. Capa*le of being closed by an operable refuel zone
ventilation system automatic isolation system, or

2. Closed by at least one refuel zone ventilation system
automatic isolation valve deactivated in the isolated
position.

If it is desirable for operational considerations, the refuel

zone may be isolated from the reactor zones by maintaining all
hatches in place between the refuel floor and reactor zones and
at least one closed door in each access between the refuel zone
and the reactor building.* Refuel zone safety-related features
are nct compromised by openings between the reactor building
unless it is desired to isolate a given zone.

*To effectively control zone isolation, all accesses to the affected zone
will be locked or guarded to prevent uncontrolled passage to the
unaffected zones.

l
|

I

i
|
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1.0 DEFINITIONS (Cont'd).

O Q. Operating Cycle Interval between the end of one. refueling outage

O for:a particular unit and the end of the next. subsequent refueling
outage for the same unit.

~

R. .Refuelinq Outage - Refueling outage _is the period of time between
the shutdown of the unit prior to a refueling.and the startup of the
unit af ter that refueling. : For the purpose of designating frequency
of testing and surveillance, a refueling outage shall mean a .

regularly scheduled outage; however, where such ou.tages occur within
8 months of the completion of the previous refueling outage, the
required surveillance testing need not be performed until the next
regularly scheduled outage.

S. Alteration of the Reactor Core.- The act of moving any component in

the region above the core support plate, below.the upper grid and
within the shroud. Normal-control rod movement with the control rod
drive hydraulic system'is.not defined as a core alteration. Normal ;

movement of in-core instrumentation and the traversing in-core probe

is not defined as a core alteration.

T. Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel

pressures listed in the Technical Specifications are those measured
by the reactor vessel steam space detectors.

U. Thermal Parameters

1. Minimum Critical Power Ratio (MCPR) - Minimum Critical-Power
Ratio (MCPR) is the value of the critical power ratio associated
with the most limiting assembly in the reactor core. Critical
Power Ratio (CPR) is the ratio of that power in a fuel assembly,
which is calculated to cause some point in the assembly to
experience boiling transition, to the actual assembly operating
power.

2. Transition Boiling - Transition boiling means the boiling regime
between nucleate and film boiling. Transition boiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

3. Core Maximum Fraction of Limiting Power Density'(CMFLPD) - The

highest ratio, for all fuel types in the core, of the maximum
fuel rod power density (W/ft) for a given fuel type to the
limiting fuel rod power density (W/f t) for that fuel type. ;

..

4. Average Planar Linear Heat Generation Rate (APLHGR):- The |

Average Planar Heat Generation Rate is applicable to a specific |

planar height and is equal to the sum of the linear heat
,

generation rates for all the fuel rods in the specified bundle j

at the specified height divided by the number of fuel rods in
the fuel bundle.

O
1

|
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1.0 DEFINITIONS (Cont'd) |
1

1

v. Instrumentation

1. Instrument Calibration - An instrument calibration means the
adjustment of an instrument signal output so that it
corresponds, within acceptable range, and accuracy, to a known
value(s) of the parameter which the instrument monitors.

2. Channel - A channel is an arrangement of the sensor (s) and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. A channel terminates
and loses its identity where individual channel outputs are
combined in logic.

3. Instrument Functional Test - An instrument functional test means
the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm
and/or initiating action.

4. Instrument check - An instrument check is qualitative
determination of acceptable operability by observation of
instrument behavior during operation. This determination shall
include, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

5. Logic System Functional Test - A logic system functional test
means a test of all relays and contacts of a logic circuit to
insure all components are operable per design intent. Where
practicable, action will go to completion; i.e., pumps will be
started and valves operated.

6. Trip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip function. A
trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initiate trip system action. Initiation of protective action
may require the tripping of a singic trip system or the
coincident tripping of two trip systems.

7. protective Action - An action initiated by the protection system
when a limit is reached. A protective action can be at a
channel or system level.

8. , rotective Function - A system protective action which resultsp

from the protective action of the channels monitoring a
particular plant condition.

9. Simulated Automatic Actuation - Simulated automatic actuation
means applying a simulated signal to the sensor to actuate the
circuit in question.

O
*BFN-Unit 3
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1.0 DEFINITIONS (Cont'd)

10. Logic - A logic is an arrangement of relays, contacts, and other/'

.

components that produces a decision output.

(a) Initiating - A logic that receives signals from channels
and produces decision outputs to the actuation logic.

(b) Actuation - A logic that receives signals (either from
initiation logic or channels) and produces decision
outputs to accomplish a protective action.

W. Functional Tests - A functional test is the manual operation or
initiation of a system, subsystem, or component to verify that
it functions within design tolerances (e.g., the manual start
of a core spray pump to verify that it runs and that it pumps
the required volume of water).

X. Shutdown - The reactor is in a shutdown condition when the
reactor mode switch is in:the shutdown mode position and no
core alterations are being performed.

Y. Engineered Safeguard - An engineered safeguard is a safety
system the actions of which are essential to a safety action
required in response to accidents.

Z. Reportable Event - A reportable event shall be any of those
conditions specified in Section 50.73 to 10 CPR part 50.'

O AA. Surveillance Interval - Each Surveillance Requirement shall be
performed within the specified time interval with:,

1. A maximum allowable extension not to exceed 25 percent of
,

the surveillance interval, but:

2. The combined time interval for any three consecutive
surveillance intervals shall not exceed 3,25 times the
specified surveillance interval.

!

4

|

f

l
i |

i

O,

1.0-9
BFN-Unit 3

|
-- --- - - - - - - , , _ __ _ _ _



1.1/2.1 FUEL CLADDING INTEGRITY
'

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

1.1 FUBL CLADDING INTEGRITY 2.1 FUEL CLADDING INThGRITY

Applicability Applicability
,

j Applies to the interrelated Appli.es to trip settings of

variables associated with fuel the instruments and devices
thermal behavior, which are provided to

prevent the reactor system
!

safety limits from being
exceeded.

obiective chiective

To establish limits which To define the level of the
-

ensure the integrity of the process variables at which
fuel cladding. automatic protective action

, is initiated to prevent the'

fuel cladding integrity
safety limit from being
exceeded.

|

Specification Specification

The limiting safety system
settings shall be as
specified below:

A. Thermal Power Limits A. Neutron Flux Trip
Settings

| ,

1. Reactor Pressure >800 1. APRM Flux Scram
psia and Core Flow Trip Setting

> 10% of Rated. (Run Mode) (Flow
Biased)

|

then the reactor
i pressure is greater a. When the Mode

than 800 psia, the Switch is in

existence of a minimum the RUN
critical power ratio position, the

(MCPR) less than 1.0~1 APRM flux
shall constitute scram trip.

violation of the fuel setting
,

cladding integrity shall be:

safety limit.

'

O -

:
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1.1/2.1 FUEL CLADDING INTEGRITY
|

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
,

2.1.A Neutron Flux Trip
Settings

2.1.A.1.a (Cont'd)

S1(0.66W + 54%)

where:

S = Setting in
percent of
rated
thermal
power

,

(3293 MWt)

W = Loop
recirculation
flow rate in
percent of

rated (rated
loop

recirculation
flow rate
equals
34.2x106
lb/hr)

c. For no
'

combination of
loop

recirculation
flow rate and
core thermal
power shall

the APRM flux
scram trip
setting be
allowed to
exceed 120% of
rated thermal.

power.

O
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1,1/2.1 FUEL CLADDING INTEGNITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
,

2.1.A Neutron Flux Trip Settings

2.1.A.1.b (Cont'd)

NOTE: These settings assume
operation within the basic
thermal hydraulic design
criteria. These criteria are

,

LHGR 113.4 kW/ft and MCPR within;

limits of Specification 3.5.K.i

If it is determined that either
of these design' criteria is
being violated during operation,'

-

action shall be initiated within
15 minutes to restore operation
within the prescribed limits.

Surveillance requirements for
APRM scram setpoint are given in
Specification 4.1.B.

d. The APRM Rod Block trip
setting shall be:*

SRB 1(0.66W + 42%)

where:

SRB = Rod Block setting *
in percent of
rated thermal
power (3293 MWt)

W Loop="

recirculation
flow rate in
percent of rated

|
(rated loop

.

recirculation
flow rate equals

34.2 x 106
lb/hr)

.
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1.1/2.1 PUEL CLADDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

1.1.A Thermal Power Limits 2.1.A Neutron Flux Trio Settings

e. Fixed High Neutron Flux
Scram Trip Setting--When
the mode switch is in the
RUN position, the APRM
fixed high flux scram
trip setting shall be:

Ss120% power.

.

2. Reactor Pressure 1800 psia 2. APRM and IRM Trip Settings
or Core Flow $10% of rated. (Startup and Hot Standby

Modes).

When the reactor pressure a. APRM-- When the
is 1800 psia or core flow reactor mode switch
is 110% of rated, the core is in the STARTUP
thermal power shall not position, the APRM'

exceed 823 MWt (.25% of scram shall be set at
rated thermal power). less than or equal to

15% of rated power.

b. IRM--The IRM scram shall
*be set at less than or

equal to 120/125 of full
scale.

O
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1.1/2.1 PUBL CLADDING INTEGRITY

(h .

s ,/ SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
s

1.1.B. Power Transient 2.1.B. Power Transient Trip Settings

To ensure that the Safety Limits 1. Scram and isola- 1 538 in.
established in Specification tion (PCIS groups above
1.1.A are not exceeded, each 2,3,6) reactor vessel
required scram shall be low water level zero
initiated by its expected scram
signal. The Safety Limit shall 2. Scram--turbine 1 10 per-
be assumed to be exceeded when stop valve cent valve
scram is accomplished by means closure closure
other than the expected scram

'

signal. 3. Scram--turbine 1 550 psig
control Jalve

~

fast closure or
turbine trip

4. (Deleted)

5. Scram--main s 10 percent
steam line valve
isolation closure

6. Main steam 1 825 psigO isolation
valve closure
--nuclear system
low pressure

C. Reactor Vessel Water Level C. Water Level Trip Settings
*

|

Whenever there is irradiated 1. Core spray and 1 378 in. |
fuel in the reactor vessel. LPCI actuation-- above
the water level shall not be reactor low vessel
less than 17.7 in, above the water level zero
top of the normal active fuel
zone. 2. HPCI and RCIC 1 470 in,

actuation-- above
reactor low vessel
water level zero

- 3. Main steam 1 378 in.
isolation above
valve closure-- vessel
reactor low zero
water level

BFN-Unit-3 1.1/2.1-5 .
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l.1 BASES: FUEL CLADDING INTEGRITY SAFETY LIMIT

g- g The fuel cladding represents one of the physical barriers which

( ) separate radioactive materials frori environs. The integrity of this
''' cladding barrier is related to its relative freedom from

perforations or cracking. Although some corrosion or use-related
cracking may occur during the life of the cladding, fission product
migration from this source is incrementally cumulative and
continuously measurable. Fuel cladding perforations, however, can
result from thermal stresses which o: cur from reactor operation
significantly above design conditions and the protection system
setpoints. While fission product migration from cladding
perforation is just as measurable as that from use-related cracking,
the thermally-caused cladding perforations signal a threshold,;

beyond which still greater thermal stresses may cause gross rather
than incremental cladding deterioration. Therefore, the fuel
cladding safety limit is defined in terms of the reactor operating
conditions which can result in cladding perforation.

The fuel cladding integrity limit is set such that no calculated
fuel damage would occur as a result of an abnormal operational
transient. Because fuel damage is not directly observable, the Fuel
Cladding Safety Limit is defined with margin to the conditions which
would produce onset transition boiling (MCPR of 1.0). This
establishes a safety Limit such that the minimum critical power
ratio (MCPR) is no less than 1.07. This MCPR represents a
conservative margin relative to the conditions required to maintain

p-~ fuel cladding integrity.

t /'' Onset of transition boiling results in a decrease in heat transfer
from the clad and, therefore, elevated clad temperature and the
possibility of clad failure. Since boiling transition is not a
directly observable parameter, the margin to boiling transition is
calculated from plant operating parameters such as core power, core
flow, feedwater temperature, and core power distribution. The
margin for each fuel assembly is characterized by the critical power
ratio (CPR) which is the ratio of the bundle power which would
produce onset of transition boiling divided by the actual bundle
power. The minimum value of this ratio for any bundle in the core
is the minimum critical power ratio (MCPR). It is assumed that the
plant operation is controlled to the nominal protective setpoints
via the instrumented variables, i.e., normal plant operation
presented on Figure 2.1-1 by the nominal expected flow control
line. The Safety Limit (MCPR of 1.07) has sufficient conservatism
to assure that in the event of an abnormal operational transient
initiated from a normal operating condition (MCPR > ***) more than
99.9 percent of the fuel rods in the core are expected to avoid
boiling transition. The margin between MCPR of 1.0 (onset of
transition boiling) and the safety limit 1.07 is derived from a
detailed statistical analysis considering all of the uncertainties
in monitoring the core operating state including uncertainty in the
boiling transition correlation as described in Reference 1. The
uncertainties employed in deriving the safety limit are provided at

/''S the beginning of each fuel cycle.

b
***See Section 3.5.K

BFN-Unit-3 1.1/2.1-8
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1.1 BASES (cont'd)

Because the boiling transition correlation is based on a large
quantity of full scale data there is a very high confidence that ,

operation of a fuel assembly at the condition of MCPR = 1.07 would
not produce boiling transition. Thus, although it is not required
to establish the safety limit additional margin exists between the
safety limit and the actual occurrence of loss-of-cladding integrity.

However, if boiling transition were to occur, clad perforation would
not be expected. cladding temperatures would increase to
approximately 11000F which is below the perforation temperature of
the cladding material. This has been verified by tests in the
General Electric Test Reactor (GETR) where fuel similar in design to
BFNP operated above the critical heat flux for a significant period
of time (30 minutes) without clad perforation.

If reactor pressure should ever exceed 1400 psia during normal power
operation (the limit of applicability of the boiling transition
correlation) it would be assumed that the fuel cladding integrity
Safety Limit has been violated.

At pressures below 800 psia, the core elevation pressure drop
(0 power, O flow) is greater than 4.56 psi. At low powers and flows
this pressure differential is maintained in the bypass region of the

Since the pressure drop in the bypass region is essentiallycore.
all elevation head, the core pressure drop at low powers and flows
will always be greater than 4.56 psi. Analyses show that with a
flow of 28x103 lbs/hr bundle flow, bundle pressure drop is nearly

hindependent of bundle power and has a value of 3.5 psi. Thus, the
bundle flow with a 4.56 psi driving head will be greater than
28x103 lbs/hr. Full scale ATLAS test data taken at pressures from
14.7 psia to 800 psia indicate that the fuel assembly critical power
at this flow is approximately 3.35 MWt. With the design peaking
factors this corresponds to a core thermal power of more than 50
percent. Thus, a core thermal power limit of 25 percent for reactor
pressures below 800 psia is conservative.

For the fuel in the core during periods when the reactor is shut
down, consideration must also be given to water level requirements
due to the effect of decay heat. If water level should drop below
the top of the fuel during this time, the ability to remove decay
heat is reduced. This reduction in cooling capability could lead to
elevated cladding temperatures and clad perforation. As long as the
fuel remains covered with water, sufficient cooling is available to
prevent fuel clad perforation.

O
BFN-Unit-3 1.1/2.1-9
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1.1 BASES (Cont'd)

The safety limit has been established at 17.7 inches above the top
; of the irradiated fuel to provide a point which can be monitored and

also provide adequate margin. This point corresponds approximatelyt

to the top of the actual fuel assemblies and also to the lower
reactor low water level trip (378" above vessel zero).

REFERENCE

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,
.

Correlation and Design Application NEDO 10958 and NEDE 10958.
|
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2.I BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING
INTEGRITY

The abnormal operational transients applicable to operation of the
Browns Ferry Nuclear Plant have been analyzed throughout the
spectrum of planned operating conditions up to the design thermal
power condition of 3440 MWt. The analyses were based upon plant
operation in accordance with the operating map given in Figure 3.7-1
of the PSAR. In addition, 3293 MWt is the licensed maximum power
level of Browns Ferry Nuclear Plant, and this represents the maximum
steady-state power which shall not knowingly be exceeded.

Conservatism is incorporated in the transient analyses in estimating.
the controlling factors, such as void reactivity coefficient,
control rod scram worth, scram delay time, peaking factors, and
axial power shapes. These factors are selected conservatively with
respect to their effect on the applicable transient results as
determined by the current analysis model. This transient model,
evolved over many years, has been substantiated in operation as a
conservative tool for evaluating reactor dynamic performance.
Results obtained from a General Electric boiling water reactor have
been compared with predictions made by the model. The comparisons
and results are summarized in Reference 1.

The void reactivity coefficient and the scram worth are described in
detail in Reference 1.

The scram delay time and rate of rod insertion allowed by the
analyses are conservatively set equal to the longest delay and
slowest insertion rate acceptable by Technical Specifications as |h
further described in Reference .. The effeci of scram worth, scram
delay time and rod insertion rate, all conservatively applied, are
of greatest significance in the early portion of the negative
reactivity insertion. The rapid insertion of negative reactivity is
assured by the time requirements for 5 percent and 20 percent
insertion. By the time the rods are 60 percent inserted,
approximately four dollars of negative reactivity has been inserted
which strongly turns the transient, and accomplishes the desired
effect. The times for 50 percent and 90 percent insertion are given
to assure proper completion of the expected performance in the
earlier portion of the transient, and to establish the ultimate
fully shutdown steady-state condition.

For analyses of the thermal consequences of the transients a MCPR of
*** is conservatively assumed to exist priot to initiation of the
transients. This choice of using conservative values of controlling
parameters and initiating transients at the design power level,
produces more pessimistic answers than would result by using
expected values of control parameters and analyzing at higher power
levels.

***See Section 3.5.K

O
.

BFN-Unit-3 1.1/2.1-11



- - -- . _ _ .- _ _,

i

2.1 BASRS (Cont'd)

In summary

1. The-licensed maximum power level is 3,293 MWt.'

.

2. Analyses of transients employ adequately conservative values of
4
~ the controlling reactor parameters.
1

3. The abnormal operational transients were analyzed to a power
level of 3,440 MWt.

i

| 4. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher starting4

power in conjunction with the expected values for the parameters.
I

The bases for individual setpoints are discussed below:
,

!'
A. Neutron Flux Scram

i
~

j 1. APRM Flow-Biased High Flux Scram Trip Settiraq (Run Mode)
a

|
The average power range monitoring (APRM) system, which is

] calibrated using heat balance data taken during
: steady-state conditions, reads in percent of rated power

(3,293 MWt). Because fission chambers provide the basic'

!
input signals, the APRM system responds directly to core
average neutron flux.

During transients, the instantaneous fuel surface heat flux
i is less than the instantaneous neutron flux by an amount
i depending upon the duration of the transient and the fuel
: time constant. For this reason, the flow-biased scram APRM

flux signal is passed through a filtering network with a
|

time constant which is representative of the fuel time
constant. As a result of this filtering, AFRM flow-biased
scram will occur only if the neutron flux signal is in

<

j excess of the setpoint and of sufficient time duration to
overcome the fuel time constant and result in an average:

! fuel surface heat flux which is equivalent to the neutron
flux trip setpoint. This setpoint is variable up to 120

4

percent of rated power' based on recirculation drive flow
according to the equations given in Section 2.1.A.1 and the
graph in Figure 2.1-2. For the purpose of licensing
transient analysis, neutron flux scram is assumed to occur
at 120 percent of rated power. Therefore, the flow biased
provides additional margin to the thermal limits for slow
transients such as loss of feedwater heating. No safety
credit is taken for flow-biased scrams. ,

i

!
|

|

|O
; .

I
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2.1 BASES (Cont'd)

Analyses of the limiting transients show that no scram
adjustment is required to assure MCPR > 1.07 when the transient
is initiated from MCPR >***.

2. APRM Flux Scram Trip Setting (Refuel or Start & Hot Standby Model

For operation in the startup mode while the reactor is at low
pressure, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. The margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are
constrained tc be uniform by operating procedures backed up by
the rod worth minimizer and the Rod Sequence Control System.
Worth of individual rods is very low in a uniform rod pattern.
Thus, of all possible sources of reactivity input, uniform
control rod withdrawal is the most probable cause of significant
power rise. Because the flux distribution associated with
uniform rod withdrawals does not involve high local peaks, and
because several rods must be moved to change power by a
significant percentage of rated power, the rate of power rise is
very slow. Generally, the heat flux is in near equilibrium with
the fission rate. In an assumed uniform rod withdrawal approach
to the scram level, the rate of power rise is no more than 5
percent of rated power per minute, and the APRM system would be
more than adequate to assure a scram before the power could
exceed the safety limit. The 15 percent APRM scram remains
active until the mode switch is placed in the RUN position.
This switch occurs when reactor pressure is greater than 850
psig.

3. IRM Plux Scram Trip Setting

The IRM System consists of 8 chambers, 4 in each of the reactor
protection system logic channels. The IRM is a 5-decade
instrument which cover:, the range of power level between that
covered by the SRM and the ApRM. The 5 decades are covered by
the IRM by means of a range switch and the 5 decades are broken
down into 10 ranges, each being one-half of a decade in size.
The IRM scram setting of 120 divisions is active in each range )
of the IRM. iPor example, if the instrument was on range 1, the

Iscram setting would be 120 divisions for that range; likewise if
the instrument was on range 5, tne scram setting would be l

'

120 divisions on that range.

***See Section 3.5.K

O
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2.1-' BASES (Cont'd)

IRM Plux Scram Tr?p Setting (Continued)
,

! -\
#'

' Thus,-as the IRM is ranged up to accommodate the-increase in
i power level, the scram setting is also ranged up. 'A scram at

120 divisions on the IRM' instruments remains in effect as long
as the reactor is in the startup mode. The APRM 15 percent
scram will prevent higher power operation without being in the
RUN mode. The IRM scram provides protection for chenges which

,

occur both locally and over the entire core. The most'

significant sources of reactivity' change during the power
increase are due to control rod withdrawal. Por insequence!

control rod withdrawal, the rate of change of power.is slow
| enough, due to the physical limitation of withdrawing control
! rods, that heat flux is'in' equilibrium with.the neutron flux and
j an IRM scram would result in a reactor' shutdown well before any

safety limit is exceeded. For the case of a single control rod
i

withdrawal error, a range of rod withdrawal accidents was
i analyzed. This analysis included starting the' accident at

various power levels. The most severe case involves an initial
condition in which.the reactor is just subcritical and the IRM

.

system is not yet on scale. This condition exists at quarter
I rod density. Quarter rod density is illustrated in

paragraph 7.5.5.4 of the PSAR. Additional conservatism was
4

i taken in this analysis by assuming that the IRM channel closest
to the withdrawn rod is bypassed. The results of this analysis
show that the' reactor is scrammed and peak power. limited to one

I percent of rated power, thus maintaining MCPR above 1.07. Based
,

on the above analysis, the IRM provides protection against local
control rod withdrawal errors and continuous withdrawal of'

{ control rods in sequence.

$

4. Fixed High Neutron Plux Scram Trip

The average power range monitoring (APRM) system, which is-
|

calibrated using heat balance data taken during steady-state
|

conditions, reads in percent of rated power (3,293 MWt). The
i

APRM system responds directly to neutron flux. Licensing
analyses have demonstrated that with a neutron flux scram'of 120
percent of rated power, none of the abnormal operational *

;

i transients analyzed violate the fuel safety limit and there is a-
1 substantial margin from fuel damage.

B. APRM Control Rod Block

Reactor power level may be varied by moving control rods or by
,

.| varying the recirculation flow rate. The APRM system provides a
i- control rod block to prevent rod withdrawal beyond-a given point at

constant recirculation flow rate, and thus to protect against the;

| condition of a MCPR less than 1.07. This rod block' trip setting,.

; which is automatically varied with recirculation loop flow rate,
prevents an increase in the reactor power level to excess values duei
to control rod withdrawal. The flow variable trip setting provides>

j substantial margin from fuel damage, assuming a steady-state
operation at the trip setting, over the. entire recirculation flow

,

j range. The margin to the Safety Limit increases as the flow

BPN-Unit-3 1.1/2.1-14'

|
. _ _ _ . _ _ _ _ _ . _ _ - _ _ _ _ _ _ . _ _ _



2.1 BASES (Cont'd)

decreases for the specified trip setting versus flow relationship;
therefore, the worst case MCPR which could occur during the |hsteady-state operation is at 108 percent of rated thermal power
because of the APRM rod block trip setting. The actual power
distribution in the core is established by specified control rod
sequences and is monitored continuously by the in-core LPRM system.

C. Reactor Water Low Level Scram and Isolation (Except Main Steam Lines)

The setpoint for the low level scram is above the bottom of the

separator skirt. This level has been used in transient analyses
dealing with coolant inventory decrease. The results reported in
FSAR subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve
settings. The scram setting is approximately 31 inches below the
normal operating range and is thus adequate to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure-neutron
flux and heat flux increases that would result from closure of the
stop valves. With a trip setting of 10 percent of valve closure
from full open, the resultant increase in heat flux is such that

adequate thermal margins are maintained even during the worst case
transient that assumes the turbine bypass valves remain closed.
(Reference 2)

E. Turbine Control Valve Fast Closure or Turbine Trip Scram

Turbine control valve fast closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve fast closure due to load rejection or control
valve closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a scram in less

than 30 milliseconds after the start of control valve fast closure
due to load rejection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic control oil
pressure at the main turbine control valve actuator disc dump
valves. This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor
protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that for the stop valve. Relevant transient analyses are
discussed in References 1 and 2. This scram is bypassed when
turbine steam flow is below 30 percent of rated, as measured by
turbine first stage pressure.

BFN-Unit-3 1.1/2.1-15
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2.1 BASES (Cont'd)

F. (Deleted)(
G. & H. Main Steam Line Isolation on Low Pressure and Main Steam Line

Isolation Scram
,

1

The low pressure isolation of the main steam lines at 850 psig was
provided to protect against rapid reactor depressurization and thej

|
resulting rapid cooldown of the vessel. Advantage is taken of the
scram feature that occurs when the main steam line isolation valves
are closed, to provide for reactor shutdown so that high power

| operation at low reactor pressure does not occur, thus providing
.

protection for the fuel cladding integrity safety limit. Operationi

of the reactor at pressures lower than 850 psig requires that the
reactor mode switch be in the STARTUP position, where protection of
the fuel cladding integrity safety limit is provided by the IRM and
APRM high neutron flux scrams. Thus, the combination of main steam
line low pressure isolation and isolation valve closure scram
assures the availability of neutron flux scram protection over the
entire range of applicability of the fuel cladding integrity safety

i
limit. In addition, the isolation valve closure scram anticipates

| the pressure and flux transients that occur during normal or
inadvertent isolation valve closure. With the scrams set at
10 percent of valve closure, neutron flux does not increase.

I
I.J.& K. Reactor Low Water Level Setpoint for Initiation of HPCI and RCIC

Closing Main Steam Isolation Valves, and Starting LPCI and Core'

|
Sprav Pumps.s_

| These systems maintain adequate coolant inventory and provide core
cooling with the objective of preventing excessive clad
temperatures. The design of these systems to adequately perform the
intended function is based on the specified low level scram setpoint
and initiation setpoints. Transient analyses reported in Section 14
of the FSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

! L. References
,

1. "BWR Transient Analysis Model Utilizing the RETRAN Program,"
TVA-TR81-01-A.

1

2. Generic Reload Fuel Application, Licensing Topical Report
.f

2

NEDE-240ll-P-A, and Addenda.
i
1

l

i

;
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1.2/2.2 REACTOR COOLANT SYSTEM INT 8GRITY

SAFETY LIMIT LINITING SAFETY SYSTEM SETTING

1.2 Reactor Coolant System Integrity 2.2 Reactor Coolant System Integrity

Applicability Applicability

.

Applies to limits on reactor coolant Applies to trip settings of the

system pressure, instruments and devices which
are provided to prevent the
reactor system safety limits'

from being exceeded.

Obiective obiective

' To establish a limit below which To define the level of the
, ~

the integrity of the reactor process variables at which
coolant system is not threatened automatic protective action

due to an overpressure condition, is initiated to prevent the
,

pressure safety limit from
being exceeded.

Specification Specification

i
! A. The pressure at the lowest point The limiting safety system

of the reactor vessel shall not settings shall be as specified

O exceed 1,375 psig whenever below:
,
'

irradiated fuel is in the
reactor vessel.

I A. Nuclear system 1,105 psig i
i relief valves 11 psi '

*

open--nuclear (4 valves)
|

system pressure

i

1,115 psig i
11 psi ;

,

(4 valves)
]

1,125 psig i
:

j 11 psi

5 valves)
1

\ -

; B. Scram--nuclear $1,055 psig I

I system high
I pressure ,

|
'

|
2

D]\--I
-

:

I
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l.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

The safety limits for the reactor coolant system pressure have been
selected such that they are below pressures at which it can be shown that
the integrity of the system is not endangered. However, the pressure
safety limits are set high enough such that no foreseeable circumstances
can cause the system pressure to rise over these limits. The pressure
safety limits are arbitrarily selected to be the lowest transient
overpressures allowed by the applicable codes, ASME Boiler and Pressure
Vessel Code, Section III, and USAS Piping Code Section B31.1.

The design pressure (1,250 psig) of the reactor vessel is established
such that, when the 10 percent allowance (125 psi) allowed by the ASME
Boiler and Pressure Vessel Code Section III for pressure transients is
added to the design pressure, a transient pressure limit of 1,375 psig is
established.

Correspondingly, the design pressure (1,148 psig for suction and 1,326
psig for discharge) of the reactor recirculation system piping are such
that, when the 20 percent allowance (230 and 265 psi) allowed by USAS
Piping Code Section B31.1 for pressure transients are added to the
design pressures, transient pressure limits of 1,378 and 1,591 psig are
established. Thus, the pressure safety limit applicable to power
operation is established at 1,375 psig (the lowest transient overpressure
allowed by the pertinent codes), ASME Boiler and Pressure Vessel Code,
Section III, and USAS Piping Code, Section B31.1.

The current cycle's safety analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant system
pressure increase is given in the reload licensing submittal for the
current cycle. The reactor vessel pressure code limit of 1,375 psig
given in subsection 4.2 of the safety analysis report is well above the
peak pressure produced by the overpressure transient described above.
Thus, the pressure safety limit applicable to power operation is well
above the peak pressure that can result due to reasonably expected
overpressure transients.

Higher design pressures have been established for piping within the
reactor coolant system than for the reactor vessel. These increased
design pressures create a consistent design which assures that, if the
pressure within the reactor vessel does not exceed 1,375 psig, the
pressures within the piping cannot exceed their respective transient
pressure limits due to static and pump heads.

The safety limit of 1,375 psig actually applies to any point in the
reactor vessel; however, because of the static water head, the highest
pressure point will occur at the bottom of the vessel. Because the

e
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1.2 BASES (Cont'd)

! O pressure is not monitored at this point, it cannot be directly determined
V if this safety limit has been violated. Also, because of the potentially

varying head level and flow pressure drops, an equivalent pressure cannot
be a priori determined for a pressure monitor higher in the vessel.
Therefore, following any transient that is severe enough to cause concern

4

f that this safety limit was violated, a calculation will be performed
using all available information to determine if the safety limit was
violated.

.,

REFERENCES

1. Plant Safety Analysis (BFNP FSAR Section N 14.0)

2. ASME Boiler and Pressure Vessel Code Section III

3. USAS Piping Code. Section B31.1

4. Reactor Vessel and Appurtenances Mechanical Design (BFNP FSAR
Subsection 4.2)

5. Generic Reload Fuel Application. Licensing Topical Report,
NEDE-240ll-P-A and Addenda.

i

|

O
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2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

OTo meet the safety basis 13 relief valves have been installed on the unit
,

| with a total capacity of 83.77 percent of nuclear boiler rated steam

| flow. The analysis of the worst overpressure transient, (3-second
) closure of all main steam line isolation valves) neglecting the direct

scram (valve position scram) results in a maximum vessel pressure which,
if a neutron flux scram is assumed considering 12 valves operable,
results in adequate margin to the code allowable overpressure limit of
1,375 psig.

!
To meet operational design, the analysis of the plant isolation transient I

(generator load reject with bypass valve failure to open) shows that
12 of the 13 relief valves limit peak system pressure to a value which is
well below the allowed vessel overpressure of 1,375 psig.

O

O
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3.1/4.1 REACTOR PROTECTION SYSTEM

. LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.1 Reactor Protection System 4.1 Reactor Protection System

Applicability Applicability

Applies to the instrumentation Applies to the surveillance
and associated devices which of the instrumentation and

'

associated devices whichinitiate a reactor scram,
initiate reactor scram.

Obiective Obiective

To assure the operability of the To specify the type and
reactor protection system. frequency of surveillance to

'

be applied to the protection
instrumentation.

.

Specification Specification

A. When there is fuel in the A. Instrumentation systems

vessel, the setpoints, minimum shall be functionally

number of trip systems, and tested and calibrated as
minimum number of instrument indicated in Tables 4.1.A
channels that must be OPERABLE and 4.1.B. respectively.

.'

for each position of the
mode switch shall be as given
in Table 3.1.A.

.

i

|

!

O
4
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|
TABLE 3.1.A

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Min. No. of
Operable
Instr. t!gdes in Which Function

Channels Must Be Operable

Per Trip Shut- Startup/

System (11f231 Trio Fungting Ir_ip_Lc3c1Jettin2 down Refuel f 71 tint StandttX Run Action (1)
-

1 Mode Switch in X X X X 1.A

Shutdown

1 Manual Scrarn X X X X 1.A

IRM (16)
1 20/125 Indicated X(22) X(22) X (5) 1.A13 High Flux
on scale

3 Inoperative X X (5) 1.A

APRM (16)(24)(25)
f 2 High Flux
| (Fixed Trip) i 120% X 1. A or 1.B

| 2 High Flus
I (Flow Biased) See Spec. 2.1.A.1 X 1.A or 1.B

| P 2 Mign Flux i 15% rated power X(21) 4(17) (15) 1.A or 1.B

2 Inoperattwe (13) X(21) X(17) X 1.A or 1.8
-

) 2 Downscale 1 3 Indicated on
Scale (11) (11) X(12) 1.A or 1.B

.

7
N 2 High Reactor

Pressure i 1055 psig X(10) X X 1.A

2 High Drywell

| Pressura (14) i 2.5 psig X(8) X(8) X 1.A

l
2 Reactor Low Water'

Level (14) 2 538" above vessel 2ero X X X 1.A
,

|

!
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TABLE 3.1.A
REACTOR PROTECTIC4 SYSTEM (SCRAM) I2STRtPE*:TATICM REQUIREMECTS

Min No. of
Operable
Instr. L4Qdes 11 M11ctLfunCtJLf1
Channels Must ee entr.Ahlt
Per Trip Shut- Startup/

Szilef's (11t 231 II3a_fWOCUCD Trio Lett _ Setting down 8tfutl_121 MQLSLAndb2 RM AE1190 f111

2 High Water Level
in West Scram
Discharge Tank

(LS-85-45A-D) 1 50 Gallons X X(2) x X 1.A

2 Migh Water Level
in East Scram
Discharge Tank
(LS-85-45E-M) s 50 Ca11ons X x(2) x x 1.A

4 Main Steam Line 510% Valve Closure X(6) 1.A or 1.C
Isolatian Valve
Closure

2 Turbine Control 2550 pstg X(4) 1.A or 1.D

." valve Fast
- Closure or

) Turbine Trip

4 Turbine Stop 510% Valve Closure X(4) 1.A or 1.0

w Valve Closure

2 Turbine First not 2154 psig X(18) X(18) X(18) (19)
Stage Pressure
Permissive

2 Main Steam Line 3 X Normal Full X(9) X(9) X(9) 1.A or 1.C
Mign Radiation Power Background
(14) (20)

BFN-Unit 3

|
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NOTES FOR TABLE 3.1.A

1. There shall be two OPERABLE or tripped trip systems for each function.
O, If the minimum number of OPERABLE instrument channels per trip system

cannot be met for one trip system, trip the INOPERABLE channels or entire
trip system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of OPERABLE

| instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right-hand column of Table) shall be
taken. An INOPERABLE charnel need not be placed in the tripped condition
where this would cause the trip function to occur. In these cases, the

INOPERABLE channel shall be restored to OPERABLE status within two hours,
or take the action listed below for that trip function.

.

A. Initiate insertion of OPERABLE rods and complete insertion of all
OPERABLE rods within four hours. In refueling mode, suspend all-'

.

operations involving core alterations and fully insert all OPERABLE
]

control rods within one hour.

B. Reduce power level to IRM range and place mode switch in the
STARTUP/ HOT STANDBY position within 8 hours.

C. Reduce turbine load and close main steam line isolation valves within'

8 hours.

D. Reduce power tc less than 30 percent of rated.

2. Scram discharge volume high bypass may be used in shutdown or refuel to

O bypass scram discharge volume scram with control rod block for reactor'

protection system reset.

'

3. DELETED

; 4. Bypassed when turbine first stage pressure is less than 154 psig.
t

5. IRMs are bypassed when APRMs are onscale and the reactor mode switch is
' in the RUN position.

6. The design permits closure of any two lines without a scram being'

initiated.

7. When the reactor is subcritical and the reactor water temperature is less

than 2120F, only the following trip functions need to be OPERABLE!

A. Mode switch in shutdown
,

t

D. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. APRM 15 percent scram

O'

BFN-Unit 3 3.1/4.1-4
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NOTES FOR TABLE 3.1.A (Cont'd)

8. Not required to be OPERABLE when primary containment integrity is not
required.

9. Not required if all main steamlines are isolated.

10. Not required to be OPERADLE when the reactor pressure vessel head is not
bolted to the vessel.

11. The APRM downscale trip function is only active when the reactor mode
switch is in RUN.

12. The APRM downscale trip is automatically bypassed when the IRM
instrumentation is OPERADLE and not high.

13. Less than 14 OPERABLE LPRMs will cause a trip system trip.

14. Channel shared by Reactor Protection System and Primary Containment and
Reactor Vessel Isolation Control System. A channel failure may be a
channel failure in each system.

15. The APRM 15 percent scram is bypassed in the RUN Mode.

16. Channel shared by Reactor Protection System and Reactor Manual Control
System (Rod Block Portion). A channel failure may be a channel failure
in each system. If a channel is allowed to be INOPERABLS per
Table 3.1.A. the corresponding function in that same channel may be
INOPERABLE in the Reactor Manual Control System (Rod Block).

l'i . Not required while performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed 5 MWt.

18. This function must inhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure
scram whenever turbine first stage pressure is greater than or equal to
154 psig.

19. Action 1.A or 1.D shall be taken only if the permissive fails in such a
manner to provent the affected RPG logic from performing its intended
function. Otherwise, no action is required.

20. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times
background, respectively) are established based on the normal background
at full power. The allowable setpoints for alarm and reactor trip are
1.2-1.8 and 2.4-3.6 times background, respectively.

21. The APRM liigh Flux and Inoperative Trips do not have to be OPERABLE in
the REFUEL Mode if the Source Range Monitors are connected to give a
noncoincidence, liigh Flux scram, at 5 x 105 cps. The SRMs shall be
OPERABLE per Specification 3.10.B.I. The removal of eight (0) shorting
links is required to provide noncoincidence high-flux scram protection
from the Source Range Monitors.

O
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NOTES PCS TABLE 3.1.A (cont'd)
, ,

!

22. The three required IRMs per trip channel is not required in the SHUTDOWNq ,

or REFUEL Modes if at least four IRMs (one in each core quadrant) are '>

connected to give a noncoincidence, High Flus scram. The removal of four
(4) shorting links is required to provide noncoincidence high-flus scram

i

j protection from the IRMs.

j 23. A channel may be placed in an in0PERABLE status for up to 4 hours for
j required surveillance without placing the trip system in the tripped

'
,

condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

.,

j 24. The Average power Range Monitor scram function is varied (Reference f
j Figure 2.1-1) as a function of recirculation loop flow (W). The trip

; setting of this function must be maintained in accordance with 2.1.A.
1
1 25. The APRM flow-biased neutron flux signal is fed through a time constant

circuit of approximately 6 seconds. This time constant may be lowered or !1

equivalently removed (no time delay) without affecting the operability of !

the flow-biased neutron flux trip channels. The APRM fixed high neutron {
flux signal does not incorporate the time constant but responds directly !

to instantaneous neutron flux.

I

e

l

l

) i

i
i

:
,

'

i

I

'

i O
4
: I

!
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' O
TABLE 4.1.A

REACTCR PROTECTIC4 Sv5 TEM (SCRAM) IRSTRUMENTATICm FbhCTIOmAL TESTS
MImIPtJM FumCTICmAL TEST FREQUENCIES FOR SAFETY instr. no CcmTROL CIRCUITS

Grot.o (21 Functional Test Minimm Frecuencrf 31

A Place Mode S= itch in Shutdown Each Refueltog Outage
M::de S stch in Shutgo ra

A Trty Channel and Alarut Every 3 Months
Manual Scram

IN
M u ott Fiu= C Trip Channel and Alarm (4) Once Per Week During

Refueling and Before Each
Startup

|

Inoperati.e C Trtp Channel and Alarm (4) Once Per w:ch During
Refueltr.g and Before Each
Startup

APm
Migh Flau (15% Scram) C Tria Output Relays (4) Before Each Startup and

Weekly h Required to
be Operable

Mish Flum (Flow Biased) B Trip Output Relays (4) Once/ Week

Migh Flux (Ftmed Trip) B Trip Output Relays (4) Once/ Week

Inocerative B Trip Output Relays (4) Once/ Week

hie B Trip Output Relays (4) Once/ Week

-

1 Flow Bias B (6) (6)

A Trip Channel and Alarm Once/ Month (1)
Mtgh peactor Pressure

A Trip Chancel and Alarm Once/ Month (1)
Misa cr w 11 Pressure

Reacter Low Water Level A Trip Channel and Alarm Once/ Month (1)

BFu-twitt 3
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TABLE 4.1.A (Continued)

Green f21 Functicall Test Minimgv Frev< fill

ais9 Later Level in Scram Otscharge
Tam Ficat Smittnes (LS-85-45C-F) A Trip Channel aM Alar 1m Once/ Month

Electronic Leeel S=ttches
(LS-45-454 B. G. M r B Trio Channel and Alarm (7) Once/ Month

Main Steam Line Mish Radiatico B Trip Channel and Alarm (4) Once/3 Months (8)

main Steam Line Isolation '.*alve
CICsore A Trip Channel and Alarm Once/3 Months (8)

Turtine C r. trol valse Fast
C bsure er turtine tria A Trip Channel and Alarm Once/ Month (1)

Turtine First Stage Pressure A Trip Channel and Alarm Every three months-

C Permissive
z~
._ Tortine Stes valve C1d ure A Trio Channel and Alarm Once/ Month (1)*

a
cD
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.

If0TES FON TABLE 4.1.A.

; 1. Initially the minimum frequency for the indicated tests shall be once per
month.

2. A description of the three groups is included in the Bases of this ;

! specificatlon.
! '

; 3. Functional tests are not required when the systems are not required to be
OPERABLE or are operating (i.e., already tripped). If tests are missed,'

j they shall be performed prior to returning the systems to an OPERABLE
I

1 status.

|
] 4. This instrumentation is exempted from the instrument channel test
j definition. This instrument channel functional test will consist of

injecting a simulated electrical signal into the measurement channels.

5. (Deleted)
i

; 6. The functional test of the flow bias network is performed in accordance
j with Table 4.2.c.

7. Functional test consists of the injection of a simulated signal into the'

electronic trip circuitry in place of the sensor signal to verify
,

j operability of the trip end alarm functions,
i

8. Functional test frequency decreased to once/3 months to reduce the
challenges to relief valves per NURuG 0737. Item II.K.3.16.

:

|
i

!

Y

)

i

i

!O
.
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TA8tE 4.1.8 i

EEACTD9 PQCTECTIC4 SYSTEM (SCSAM) INSTRUMEMT CAtIscATION
MIWtw C~!MATIC% FRECt;E*4CIES FCS ECACTOS PRCTECTIOu 1%T&uf CMA%ELO

'

InstrwentfhinncI Grcua_Lu calteratton tnmsue.frecuencH 21

IaN Mign Flum C Cossartson to APGM on Controlled hote (4)
Startues (6)

APGM Migh Flus
Cutput Signal B peat Balance Once Every 7 Days

Flow Bias Signal S Calibrate Flo= Bias Signal (7) Onceioperating Cycle

| LPGM $1gnal B TIP System Traverse (8) Every 1000 Effecci e Full
Po=er Mcurs -

nign Geseter Pressure A Standard Pressure Source Every 3 Months

Mism Drywell Pressure A Standard Pressare Source Every 3 Months |

Geactor Low Water Level A Pressure Standard Every 3 Months

u Mign water Level in Scram
* Disc?targe voltme
N Float Switches

| .# (LS-85-45C-F) A Calibrated Water Column (5) mote (5)
Electronte tal Switcres-

1 (ts-as-45-A, B. G w) B Calibrated kater Column Once/Coerating Cycle (9)
o

Main Steam Lire Isolation value Closure A note (5) mote (5)

Matn Steam Line High Radiation B Standard Current Source (3) E.ery 3 u ths

Termine First Stage Pressure
Permissive A Standard Pressure Source Every 6 Months

Turbine Control value Fast C1csure
or Turbine Trip A Standard Pressure Source Once/ Operating Cycle

Turbine Step valve Closure A note (5) mote (5)
,

BFu-Unit 3
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| !!QTRS FOR 7811h8 4.1.8
|

/'' 1. A description of three groups is included in the Bases of this
Q]

l

specificatlon.

.

2. calibrations are not required when the systems are not required to be|
' OPENABLR or are tripped. If calibrations are missed, they shall be

performed prior to returning the system to an OPRkABLR status.

3. The current source provides an instrument channel alignment. Calibration
using a radiation source shall be made each refueling outage.

4. Required frequency is initial startup following each refueling outage.

S. Physical inspection and actuation of these position switches will be
performed once per operating cycle.

6. On controlled startups, overlap between the 1HMs and AP;.Ms will be
verified.

7. The Flow Bias signal Calibration will consist of calibrating the sensors,
flow converters, and signal offset networks during each operating cycle.
The instrumentation is an analog type with redundant flow signals that
can be compared. The flow comparator trip and upscale will be
functionally tested according to Table 4.2.C to ensure the proper ,

operation during the operating cycle. Refer to 4.1 Bases for further
,'

explanation of calibration frequency.

( ) 8. A complete TIP system traverse calibrates the LPRM signals to the process
computer. The individual LPHM motor readings will be adjusted as a
minimum at the beginning of each operating cycle before reaching 100
percent power.

9. Calibration consistn of the adjustment of the primary sensor and
associated components so that they correspond within acceptable range and
accuracy to known values of the parameter which the channel monitors,
including adjustment of the electronic trip circuitry, so that its output i

relay changes state at or more conservatively than the analog equivalent
of the trip level setting.

1

|

i

|

|

\ (''
V)

:

BFN-Unit 3 3.1/4.1-11

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



,_-.
..

O
20

g , , , ,, , , , , , , , ,

18 - -

l8g- ~M - nT ~

5 n -NUMBER OF IDENTICAL COMPONENTS
I4y ~ T -INSTRUMENT OPERATING' HOURS

w

E 12 - _

3
6 MONTHSg 10 3 .iONTHS- -

8 -

,

2 10NTHS
'

g , _

\
-w

1 MONTH \

x
-

. . _

4 - .,

2 - .

O l I I ii l ! I l i I Il
5 2 3 4 5 6 789106 2 3 4 5 6 7 8910810

M FACTOR

GRAPHICAL A1D IN THE

SELECTION OF AN ADEQUATE INTERVAL
BETWEEN TESTS

F100RE 4.1-1

O
oni 3.1/4.1- 12
Unit 3



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

3.1 PMH

| ]) The reactor protection system automatically initiates a reactor scram to/
|

1. preserve the integrity of the fuel cladding.

2. preserve the integrity of the reactor coolant system.

3. Minimize the energy which must be absorbed following a lot.s of
; coolant accident, and prevents criticality.

!

| This specification provides the limiting conditions for operation
! necessary to preserve the ability of the system to tolerate single

failures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made INOPRHABLR for brief intervals to
conduct required functional tests and calthrattons.

The reactor protection system is made up of two independent trip systems
(refer to Cection *l.2. FSAH). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneoun tripping of both trip systems will prcduce a reactor scram.

This system meets the intent of IHHX-279 for Nuclear power plant
protection Dystems. The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a 1-out-of-2 system.

With the exception of the Average power Range Monitor (ApHM) channels,
the Intermediate Range Monitor (!HM) channels, the Main Steam Isolation
Valve closure and the Turbine stop Valve closure, each trip system logic
has one instrument channel. When the minimum condition for operation on
the number of opKHABLE instrument channoin per untripped protection trip
system is met or if it cannot be met and the effected protection trip
system is placed in a tripped condition, the effectiveness of the
protection system is preserved: 1.e., the system can tolerate a single
failure and still perform its intended function of scramming the
reactor. Three ApHM instrument channels are provided for each protection
trip system.

l
|
.

| L)
,

i

|
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301 PMig (Cont 'd)

Each protection trip system has one more APRM than is necessary to meet
the minimum number required per channel. This allows the bypanning of
one APRM per protection trip system for maintenance, testing or
calibration. Additional IRM channels have also been provided to allow
for bypanning of one such channel. The banos for the sciam netting for
the IRM. APRM, high reactor pressure, reactor low water level. M31V
closure, turbine control valve fast closure, turbine stop valve closure
and loss of condenser vacuum are discussed in specifications 2.1 and 2.2.

Instrumentation (pressure switchen) for the drywell are provided to
detect a loss of coolant accident and initiate the core standby cooling
equipment. A high drywell pressure scram in provided at the name setting
as the core cooling nyntems (Cucu) initiation to minimize the energy
which must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation in a backup to the
reactor vennel water level instrumentation.

High radiatton leveln in the main utcam line tunnel above thac due to the
normal nitrogen and oxygen radioactivity is on indication of leaking
fuel. A scram in initiated whenever such radiation level exceeds three
times normal background. The purpone of thin neram in to reduce the
nource of such radiation to the extent necennary to prevent release of
radioactive material to the turbine. An alarm tu initiated whenever the
radiation level exceeds 1.5 timen normal background to alert the operator
to possible serious radioactivity opiken due to abnaamal core behavior.
The air ejector off-gan monitors nerve to back up the main steam lino
monitorn to provide further annurance against release of radioactive
materials to site environn by inolating the main condonuer off gan line
to the main stack.

A reactor modo nwitch tu provided which actuaten or bypannon the vartous
neram functions appropriate to the particular plant operating ntatus.
Reference Cection 7.2.3.7 FliAH.

The manual neram function in active in all modon, thun providing for a
manual means of rapidly inserting control roda dusing all moden of
reactor operation.

The IRM system (120/125 neram) in conjunction with the APRM nyntem
(10 percent scram) providen protection againnt excennivo power levoln and
short reactor periodu in the ntartup and intonmediato power rangen.

The control rod drive nerom nyutem in designed no that all of the water
which in dincharged from the reactor by a neram con be accommmiated in
the dincharge piping. The dinchargo volumo tank accommodaten in excenn
of SO gallonn of water and in the low point in the piping. No ciedit was
taken for thin volume in the design of the dischargo piping an concernn
the amount of water which munt be accommodated during a neram. During
normat operation the dincharge volumn in empty however, thould it iill
with water, the water dlncharged to the piping from the reactor could not

O
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3.1 m gG,(cont'd)

O bo accommodated which wuld result in slow scram times or partial control
O rod insertion. To preclude this occurrence, level switches have been

psovided in the instrument volume which alarm and scram the reactor when
tte volume of water reachen 50 gallons. As indicated above, there is
sufficient volume in the piping to accommodate the scram without
inpairment of the scram times or amount of insertion of the control
redn. This function shuto the reactor down while nutficient volume
remains to accommodate the discharge water and precludes the situation in
which a scram would be required but not be able to perform its function
adequately.

A source range monitor (URM) system is also provided to supply additional '

nestron level information during startup but has no scram functions.
'

Roterence Section 7.S.4 FBAN. Thun, the IRM is required in the REFURL
anl STANTUP modes. In the poWor rango the APRM system provides required
pratection. Reference Cection 7.5.7 FUAH. Thus, the IRl: Uyntem is not
toluired in the RUN mode. The APRMs and the IRMs provide adequate
coterage in the UTARTUP and intermediate range.

Tht high reactor prennute, high drywell preneure, reactor low water level
ant scram discharge volume high level scrams are required for GTARTUP and
RU1 modes of plant operation. They are, therefore, required to be
optrational for these modes of reactor operation.

Tht requirement to have the neram functions as indicated in Table 3.1.1
OP tHADLR in the NRFUEL modo is to annure that nhlf ting to the RNFURL mode

O during reactor power operation does not diminish the need for the reactor
protection system.

11ecause of the ApHM downncato limit of 13 percent when in the RUN mode
and high level limit of $15 percent when in the UTARTUP Mode, the
transition between the UTARTUP and RUN Moden must be made with the APRM
instrumentation indicating between 3 percent and 15 percent of rated
power or a control rod scram will occur. In addition, the INM system

must be indicating below the High Flux netting (1:;0/125 of scale) or a
scram will occur when in the UTARTUP Mode. For normal operating
conditions, these 11mitu provide annurance of overlap between the !!!M
nyntem and ApHM nyutem so that there are no " gaps" in the power level
indications (i.e., the power level in continuounty monitored from
beginning of startup to full power and from full power to shutdown).
When power in being redu:ed, it a trannfor to the ilTANTUP mode in made
and the 1RMa have not been fully innerted (a maloperational but not
imposalble condition) a control rod block iminedtately occurs no that
reactivity insertion by control rod withdrawal cannot occur.

O

i BFW Unit 3 3.1/4.1-15

-__-___________-_-_-__ - _ _ _ _ _ _ _ - _ - _ _ _ - - _ - - _ _ _ _ _ - _ _ _ _ - _



4.1 LEM

The minimum functional testing frequency used in this upocification tu
based on a reliability analysis using the concepto developed in reference
(1). This concept was specifically adapted to the one-out-of-two taken
twice logic of the reactor protection system. The analytsis shown that the
sensors are primarily responsible for the reliability of the reactor
protection system. Thio analysis maken une of " unsafe failure" rate
experience at conventional and nuclear power plants in a re!! ability model
for the system. An " unsafe failure" is defined as one which negates
channel operability arid which, due to its nature, is revealed only whori
the channel is functionally tested or attempts to respond to a real
signal. Failure such du blown funen, ruptured bourdon tubon faulted
amplifters, faulted cables, etc., which renuit in "upncale" or "dowoucato"
readings on the reactor instrumentation oro " safe" and will be onully
recognized by the operators during operatton boedune they are revealed by
an alarm or a scram.

The channels listed in Tablen 4.1.A and 4.1.0 are divided into thrcogroups for functional tonting. Thono are:

A. Otroff sonnors that provido a ucram trip function.

11 Analog devices coupled with blutable trips that provido a neram
I functton.

C. Devices which only norve a useful turictiori during corno rostricted
mode of operat ton, nuch au ilTAl4 TUP or UllOTDOVN, or for which the
only practical tent in one that can bo porformod at chutdowri.

The sensors that mako up group (A) are spectitcally colected from among
the whole family of industrial on-off nonsors that havo earned an
excultant reputation for rollable oporation. During dontyn, a goal of
0.99999 probability of riuccens (at the $0 porcent corifidence level) wan
adopted to accure that a balanced and adequate dontyn tu achloved. The
probability of succonu in primarily a function of the nennor falluto rato
and the tout interval. A throo month test interval wan planned for group
(A) nonsorn. Thtu tu in kocptng with good operating practicon. and
sattulinn the dontyn goal for the logic conftyuratton ut1Itied in the
Henctor Protection Uyntom.

To natisfy the long-term objectivo of maintaining an adoquato level of
nafety throughout the plant lifetimo, a minimum goal of 0.9999 at the
95-percent confidencu levol tu proponed. With tho (1 out of 2) X (2)
logic, thin requires that nach nonnot have an availability of 0.993 at tho
95 percent confidoneo levol. Thlu lovel of availability may be maintathed
by adjunting the tost interval an a funetton of tho obuorved fatture
hintory.1

1. |tollability of Hngincored IInfoty Ponturen an a l' unction of Tenting
prequoney, I. H. Jacobu, " Nuclear llofoty," Vol . 9 No. 4
July August, 1960, pp. 310 312.
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4.1 BA".M (cont'd)

} To facilitate the imptweentation of this technique. Figure 4.1-1 is
provided to indicate an appropriate trend in test interval. The procedure
is as follows:

1. Like sensors are pooled into one group for the purpose of data
acquisition.

2. The factor M is the exponure hours and is equal to the number of
sensors in a group, n. times the elapsed time T (M = nT).

3. The accumulated number of unsafe fattures is plotted as an
ordinate againnt M as an abscinsa on Figure 4.1-1.

4. After a trend is estabitshed the appropriate monthly test
interval to natisfy the goal will be the tent interval to the
left of the plotted points.

S. A test interval of one month will generally be used initially
until a trend in established.

Group (n) devices utilize an analog sennor followed by an amplifter and a
bistable trip circuit. The sensor and amplifier are active components and
a f ailure is almost always accompanied by an alarm and an indication of
the source of trouble. In the event of failure, repair or substitution
can start itseediately. An "as-is" failure is one that " sticks" mid-scale
and is not capable of going either up or down in response to enO out of-timits input. Thin type of failure for analog devices is a rare
occurrence and is detectable by an operator who observes that one signal
doen not track the other three. For purpose of analysis, it is assumed
that this rare failure will be detected within two hours.

The bistable trip circuit which is a part of the aroup (n) devices can
mustain unnate (411ures which are revealed only on test. Therefore, it is

necessary to test them periodically.

A study was conducted of the instrumentation channels included in the
aroup (D) devicen to calculate their "unnate" failure raten. The analog
devicen (sonscan and amplifiers) are predicted to have an unnate failure
rate of lonn than 20 x 10-6 failure / hour. The bintable trip circuits
are predicted to have unsafe failure rate of lean than 2 x 10-6
fatturen/ hour, connidoring the two hour monitoring interval for the
analog devices an assumed atove, and a weekly inst interval for the
bistable trip circuits, tho denign reliability goal of 0.99999 is attained
with ample margin.

The bintable devicen are wonitored during plant operation to record their
failure history and establinh a tent interval using the curve of Figure
4.1-1. There are numeroun identical bistable devices used throughout the
plant's inntrumentation nyntem. Thorofore, significant data on the
failure rates for the bistable devices should le accumulated rapidly.

O
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4.1 [%yM (cont'd)

The frequency of calibratton of the APRM Plow Dianing Network has been
established at each refueling outage. There are soveral iritittumentts which
munt be Calibrated and it Will tako neveral hours to perform the
calibration of the enttro network. While the calibration its being
performed, a zero flow n19nal will be nont to half of the APHMn resulting
in a half scram and rod block conditton. Thun. if the calibration woro
perfosmed during oporatiori, flux nhaping would not be potiriiblo. Llatand on
expor tence at other generat trig utat tori 2 drif t of intitrtimentti, such atti

those in the Flow litaning Network. tu not nignificant and thorofore to
avo1d spurtous seramn. a catibrat ton f raquericy of each rof ue1ing outago 1a
octablir. hod.

Group (c) devicou are activo only during a given portiori of the
operational cycle. For example, thet INM tti activo durin9 tlTARTUP and
inactivo during f ull power opor ation. Thun, the only tout that in
meanin9iut in tho one porIormed junt pr for to !Ill0TDOWN or flTANTUP; 1.o..
the tonto that are performed just prior to uno of the inntrument.

Calibration frequoney of tho inntrument channel in divided into two
groups. Thoue are an followu:

| 1. pannivo type indicating devicon that con be cornpared with like
unttn on a continuous ban 19,

2. Vacuum tubo or nemiconductor devicon and detectorn that drif t or
lono nonnit ivity.

Itxpor tenco with pannivo typo inntrumentn in generating utationn and
substationn indicaton that the npocit tod calibrationn are ado <piato. For
thone devicon which ornploy ampitfloin, etc., drif t npoetticationn call for

j drift to be tonn than 0.4 percont/ month! 1.c., in the portod of a month a
'

drift of .4-percent would occur and thun providing for adequato marylli.
For the APHH nyutom drift of cloctrorite apparatun in not the only
conntdoration in dolormining a calibrattan frequency. Chango in powns
dintribution and lonn of chambor nonnit19 tty dictato a calibration ovory
noven days. catibrat ton on thin f aoquent y annuton plant oporat ton at or
below thormal limitn.

A c(opastuon of Tablon 4.1.A and 4.1.li inllcaton that two inntrument
channoin have boori included in the latter tablo. Thone aroi modo nwitch
in 11HllTDOWN and manual scram. All of the dovicon or nonnoin annoct.ited
with thotto neram functionn are nimple on off nwitchen onde henco,
calibration during oporation in not oppitenblo. 1.c., the nwitch in ottho

| on or off,

f

|
|
|

l

O
|
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4.1 pgg (cont'd)
O

. Q The sensitivity of LP m detectors decreases with exposure to neutron flux'

at a slow and approximately constant rate. The Arm system, which uses'

the LPRM readings to detect a change in thermal power, will be calibrated
|

|
every seven days using a heat balance to compensate for this change in

j sensitivity. The Ren system uses the lpm reading to detect a localized
change in thermal power. It applies a correction factor based on the APM'

| output signal to determine the percent thermal power and therefore any
change in lpm sensitivity is compensated for by the APRM calibration.I

The technical specification limits of CMPLPD, CPR and MPLNGR are
determined by the use of the process computer or other backup methods.
These methods use LPRM readings and TIP data to determine the power
distribution.

! compensation in the process computer for changes in LPRM sensitivity will i

|be made by performing a full core TIP traverse to update the computer
;

calculated LPRM correction factors every 1000 effective full power hours.3

1

As a minimum the individual LPRM meter readings will be adjusted at the
beginning of each operating cycle before reaching 100 percent power. I

1

!

I
;

!O
i

i

!
,

(

|

|
1

i

!
)

|
3

!
i
!

)

i

;

i

l
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L2/4.2 PROT 9CTIVE INSTRUMNTATIQU

t.IMITING CONDITIONS FOR OPERATION SURVEILUWe8 REQUIRMEWr8

3.2 Protective Instrumentation 4.2 Protective Instra ;tation

Apolicability policability

Applies to the plant instrumentation Applies to the surveillance
which initiates and controls requirement of the instrumentation

that initiates and controls,a protective function. protective function,

obiective obloctive

To assure the operability of To specify the type and
protective instrumentation. frequency of surveillance'

~to be applied to protective
instrumentation.

i

I

goecification Specificetion .

I

| A. Primary Containment and Reactor A. Primary Containment and

puildina Isolation Punctions neactor au11dina Isolation'

Functions

When primary containment Instrumentation shall be

O integrity is required, the functionally tested and

limiting conditions of calibrated as indicated
operation for the instrumen- in Table 4.2.A.
tation that initiates primary

containment isolation are System logic shall be :

given in Table 3.2.A. This functionally tested as
'

includes instrumentation that indicated in Table 4.2.A.
initiates isolation of the
reactor vessel, reactor
building, main steam lines, '

and initiates the standby

gas treatment system.

B. Core and containment cooline 8. Core and Containment
gyntens - Initiation & Control Coo 11na Syst-- -

Initiation & control
.

The limiting conditions for Instrumentation shall be
operation for the functionally tested.

instrumentation that initiates calibrated and checked as
or controls the core and indicated in Table 4.2.8.
containment cooling systeam ;

are given in Table 3.2.5.

O .

.
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.B. Core and Containment Cooling 4.2.B Core and Containment Cooling
Systems - Initiation & Control Systems - Initiation & Control

(Cont'd) (Cont'd)

This instrumentation must be System logic shall be
operable when the system (s) it functionally tested as
initiates or controls are indicated in Table 4.2.B.
required to be operable as
specified in Section 3.5. Whenever a system or loop

is made inoperable because
of a required test or
calibration, the other
systems or loops that
are required to be operable '
shall be considered operable
if they are within the required
surveillance testing frequency
and there is no reason to
suspect that they are
inoperable.

C. Control Rod Block Actuation C. Control Rod Block Actuation

The limiting conditions of Instrumentation shall be
operation for the functionally tested,
instrumentation that calibrated and checked as
initiates control rod block indicated in Table 4.2.C.
are given in Table 3.2.C.

System logic shall be
DELETE functionally tested as *

Now covered by note 7.c. indicated in Table 4.2.C.

D. Off-Cas Post Treatment Isolation D. Off-cas Post Treatment
Functions Isolation Functions

1. Off-Cas Post Treatment 1. Off-cas post Treatment

Monitors Monitoring System

(a) Except as specified in Instrumentation shall
(b) below, both off-gas be functionally tested,
post treatment calibrated and checked
radiation monitors as indicated in Table
shall be operable 4.2.D.
during reactor
operation. The System logic shall be
isolation function trip functionally tested as
settings for the indicated in Table 4.2.D.
monitors shall be set

O
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE R8QUIREBENTS

3.2.D.1.(a) Off-Gas Post Treatment
Monitors (cont'd)

at a value not to
exceed the equivalent

fof the stack release
limit specified in
Specification 3.8.B.1.

(b) From and after the date
that one of the two
off-gas post treatment
radiation monitors is'

,

made or found to be
inoperable, continued
reactor power operation
is permissible during
the next seven days,'

provided that the
inoperable monitor is
tripped in the
downscale position.
One radiation monitor

\ may be out of service
for four hours for
functional test and/or
calibration without the
monitor being in a
downscale tripped

*

condition. Both
monitors may be taken
out of service for less

! than one hour for
purging of monitors
during SI performance.

(c) Upon the loss of both
off-gas post treatment

,

radiation monitors,
'

initiate an orderly
shutdown and shut the
mainsteam isolation
valves or the off-gas

isolation valve within
10 hrs. Purging during-

SI performance is not
considered a loss of
monitoring capability.

! BPN-Unit 3 3.2/4.2-3
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3 2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.E. Drywell Leak Detection 4.2.E. Drywell Leak Detection

The limiting conditions of Instrumentation shall be
operation for the calibrated and checked as
instrumentation that monitors indicated in Table 4.2.E.
drywell leak detection
are given in Table 3.2.E.

P. Surveillance Instrumentation F. Surveillance Instrumentation

The limiting conditions for the Instrumentation shall be
instrumentation that provides calibrated and checked as
surveillance information indicated in Table 4.2.P.
readouts are given in

~

Table 3.2.F.

G. Control Room Isolation G. Control Room Isolation

The limiting conditions for Instrumentation shall be
instrumentation that isolates calibrated and checked as
the control room and initiates indicated in Table 4.2.G.
the control room emergency
pressurization systems are
given in Table 3.2.G.

H. Plood Protection H. Plood Protection

The unit shall be shutdown and Surveillance shall be
placed in the cold condition performed on the
when Wheeler Reservoir lake instrumentation that monitors
stage rises to a level such the reservoir level as
that water from the reservoir indicated in Table 4.2.H.
begins to run across the
pumping station deck at
elevation 565.

Requirements for

instrumentation that monitors
the reservoir level are
given in Table 3.2.H.

I. Meteorological Monitoring I. Meteoroloctical Monitoring
Instrumentation Instrumentation

The meteorological monitoring Each meteorological monitoring
instrumentation listed in Table instrument channel shall be i

3.2 I shall be operable demonstrated operable by the |
at all times. performance of the CHANNEL

CHECK at least once per

1
1

BPN-Unit 3 3.2/4.2-4
|



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

3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVElfamam agggIggfENTS

3.2.I. Meteorological Monitorine 4.2.I Meteoroloeical Monitoring

Instrumentation (Cont'd) Instrumentation (Cont'd)'

1. With the number of operable 24 hours and the CHANNEL
meteorological monitoring CALIBRATION at least once
channels less than required each 6 months.
by Table 3.2.I. restore the
inoperable channel (s) to
operable status within
7 days.

2. With one or more of the
3 - meteorological monitoring

~

channels inoperable for
more than 7 days, prepare
and submit a Special Report
to the Commission, pursuant
to Specification 6.7.3.C
within the next 10 days

,

outlining the cause of the
malfunction and the plans
for restoring the system to
operable status, j

O ,

J. Seismic Monitoring 4.2.J. Seismic Monitoring

Instrumentation Instrumentation

1. The seismic monitoring 1. Each of the seismic
instruments listed in monitoring instruments

*
Table 3.2.J shall be shall be demonstrated |operable at all times. operable by performance of

tests at the frequencies
listed in Table 4.2.J.

2. With the number of 2. Data shall be retrieved
seismic monitoring from all seismic instruments
instruments less than the actuated during a seismic
number listed in Table event and analyzed to
3.2.J. restore the determine the magnitude

' inoperable instrument (s) of the vibratory ground
to operable status within motion. A Special Report
30 days. shall be submitted to the

Commission pursuant to
specification 6.7.3.D within
10 days describing the,

| magnitude, frequency spectrum,
'

and resultant effect upon

: plant features important to '
safety.O

-

.
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.I. Seismic Monitoring

Instrumentation (Cont'd)

3. With one or more of the
instruments listed in Table
3.2.J inoperable for more
than 30 days, suhait a
Special Report to the-
Commission pursuant to
Specification 6.~1.3.D

within the next 10 days '

describing the cause of the
malfunction and plans for
restoring the instruments -

to operable status.

O

.

O
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TABLE 3.2.A|

| PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Minimum No.
Instrument ;

Channels Operable
|Der Trio Sys(1)(11) Function Trio Level Settina Action (1) Remarks

,

2 Instrument Channel - 1 538" above vessel zero A or I. Below trip setting does
Reactor Low Water Level (6) (B and E) the following:

a. Initiates Reactor
But1 ding Isolation

j b. Initiates Primary
! Containment
. Isolation (Groups

4 2. 3. and 61
c. Initiates SGTS

1 Instrument Channel - 100 2 15 psig 0 1. Above trip setting isolates
Reactor High Pressure the shutdown cooling suction

I valves of the RHR system.

| 2 Instrument Channel - 1 378" above vessel zero A 1. Below trip setting initiates
Reactor Low Water Level Main Steam Line Isolation
(LIS-3-56A-D. SW #1)

2 Instrument Channel - 1 2.5 psig A or 1 Above trip setting does the
High Drywell Pressure (6) (8 and E) following:
(PS-64-56A-0) a. Initiates Reactor

yd Building Isolation
, sa b. Initiates Primary

'* Containment Isolationf' c. Initiates SGTS3

ha

| 4
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TABLE 3.2.A (Continued)
PRIMARi CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Minimum No.
Instrument

Channels Operable
pet _It.tp Sys(1)(ll) Function Tri2_Lgvel Settina ___Aq(ign (1) Remarks

2 Instrument Channel - 3 times normal rated B 1. Above trip setting
High Radiation Main Steam full power background (13) initiates Main Steam Line
Line Tunnel (6) Isolation

2 Instrument Channel - 1 825 psig (4) B 1. Below trip setting
Low Pressure Main Steam initiates Main Steam
Line Line Isolation

2(3) Instrument Channel - 1 140% of rated steam flow B 1. Above trip setting
High Flow Main Steam Line initiates Main Steam

Line Isolation

2(12) Instrument Channel - 1 200*F B 1. Above trip setting
Main Steam Line Tunnel initiates Main Steam
High Temperature Line Isolation.

2(14) Instrument Channel - 160 - 180*F C 1. Above trip setting

Id Reactor Water Cleanup initiates Isolation
ba System Floor Drain of Reactor Water
3; High Temperature Cleanup Line from

Reactor and L. actor
S# Water Return Line.
m

2 Instrument Channel - 160 - 180*F C 1. Same as above
Reactor Water Cleanup
System Space High
Temperature

1 Instrument Channel - 1 100 mr/hr or downscale G 1. I upscale or 2 downscale will
Reactor Building a. Initiate SGTS
Ventilation High b. Isolate reactor zone and
Radiation - Reactor Zone refueling floor.

c. Close almosphere
control system.

BFN-Unit 3
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TABLE 3.2.A (Continued)
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Minimum No.
Instrument

Channels Operable
per Trio Sysf1)(111 Function Trio Level Settina .. Action (1) Da==rks

1 Instrument Channel - 1 100 mr/hr or downscale F 1. I upscale or 2 downscale will
a. Initiate SGTSReactor Building
b. Isolate refueling floor.Ventilation High

Radiation - Refueling Zone c. Close atmosphere control
system*

2(7) (8) Instrument Channel R.H. Heater i 2000 cfm H and Below 2000 cfm. trip setting

SGTS Flow - Train A (A or F) R. H. heater will shut off.
-Heater

.4 .*

7(7) (8) Instrument Channel R.H. Heater i 2000 cfm H and Below 2000 cfm. trip setting4

SGTS Flow - Train 8 (A or F) R.H.. heatcr will shut off.
ga

Heater;,,

3?

Ea 2(7) (8) Instrument Channel R.H. Heater i 2000 cfm H and Below 2000 cfm. trip setting

i SGTS Flow - Train C (A or F) R.H. heater will shut off.
"' Heater

:!

1 Reactor Building Isolation 0 i t i 2 secs. H or F 1. Below trip setting prevents4

Timer (refueling floor) spurious trips and system
perturbations from initiating
isolation

1 Reactor Butiding Isolation 0 i t i 2 secs. G or A 1. Below trip setting prevents

Timer (reactor 2one) or H spurious trips and System
perturbations from initiating

d

isolation
a

2(10) Group 1 (Initiating) Logic N/A A 1. Refer to Table 3.7.A for list
of valves.

BFN-Unit 3
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TABLE 3.2.A (Continued)
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Minimum No.
Instrument

Channels Operable
per Trip Sys(1)(111 Function Trio Level Settina Action (1) Remarks

1 Group 1 (Actuation) Logic N/A B 1. Refer to Table 3.7.A for list
of valves.

2 Group 2 (Initiating) Logic N/A A or 1. Refer to Table 3.7.A for list
(B and E) of valves.

I Group 2 (RHR Isolation- N/A D
Actuation) Logic

1 Group 8 (TIP-Actuation) N/A J
Logic

1 Group 7 (Drywell Sump N/A K

Drains-Actuation) Logic

1 Group 2 (Reactor Building N/A F and G 1. Part of Group 6 Logic
& Refueling Floor, and

$d Drywell Vent and Purge-
da Actuation) Logic

N. 2 Group 3 (Initiating) Logic N/A C 1. Refer to Table 3.7.A. for
Q3 list of valves. )
-

CD 1 Group 3 (Actuation) Logic N/A C

1 Group 6 Logic N/A F and G 1. Refer to Table 3.7 A for
list of valves.

1 Grcup 8 (Initiating) Logic N/A J 1. Refer to Table 3.7.A for list
of valves.

2. Same as Group 2 initiating
logic.

BFN-Unit 3
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TABLE 3.2.A (Continued)
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

j

Minimum No.
1 Instrument
t. Channels Operable

oer Trio Sys(1)(111 Function Trio Level Settina Action (11 h rks
{

; I Reactor Building Isolation N/A H or F
!

(refueling floor) Logic

!

j 1 Reactor Building Isolation N/A H or G
; (reactor zone) Logic or A

j 1(7) (8) SGTS Train A Logic N/A L or
(A and F)

1(7) (8) SGTS Train B Logic N/A L or
(A and F)

1(7) (8) SGTS Train C Logic N/A L or
(A and F) i'

a

Refer to Table 3.2.B for RCIC and HPCI functions including Groups 4, 5. and 7 valves.

Y
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NOTES POR TABLE 3.2.A

Whenever the respective functions are required to be operable, thereO 1.
shall be two operable or tripped trip systems for each function. If the

first column cannot be met for one of the trip systems, that trip system
or logic for that function shall be tripped (or the appropriate action
listed below shall be taken). If the column cannot be met for all trip
systems, the appropriate action listed below shall be taken.

Initiate an orderly shutdown and have the reactor in Cold shutdownA.
condition in 24 hours.

Initiate an orderly load reduction and have main steam lines isolatedB.
within eight hours.

C. Isolate Reactor Water Cleanup System.

D. Isolate Shutdown Cooling.

B. Initiate primary containment isolation within 24 hours.

F. The handling of spent fuel will be prohibited and all operations over
spent fuels and open reactor wells shall be prohibited.

G. Isolate the reactor building and start the standby gas treatment
system.

Immediately perform a logic system functional test on the logic in
O- the other trip systems and daily thereafter not to exceed 7 days.

H.
'

I. DELETED

J. Withdraw TIP.

K. Manually isolate the affected lines. Refer to Section 4.2.E for the
requirements of an inoperable system.

L. If one SGTS train is inoperable take action H or actions A and F. If

two SGTS trains are inoperable take actions A and F.

2. When it is determined that a channel is failed in the unsafe condition,
the other channels that monitor the same variable shall be. functionally
tested immediately before the trip system or logic for that function is
tripped. The trip system or the logic for that function may remain
untripped for short periods of time to allow functional testing of the
other trip system or logic for that function.

3. There are four sensors per steam line of which at least one sensor per
'

trip system must be operable.

O'

BFN-Unit 3 3.2/4.2-12
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NOTES FOR TABLE 3.2.A (Cont'd)

4. Only required in Run Mode (interlocked with Mode Switch).

5. Not required in Run Mode (bypassed by Mode Switch).

6. Channel shared by RPS and Primary Containment & Reactor Vessel Isolation
Control System. A channel failure may be a channel failure in each
system.

7. A train is considered a trip system.

8. Two out of three SGTS trains required. A failure of more than one will
require actions A and F.

9. DELETED

10. Refer to Table 3.7.A and its notes for a listing of Isolation Valve
Groups and their initiating signals.

11. A channel may be placed in an inoperable status for up to four hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

12. A channel contains four sensors, all of which must be operable for the
channel to be operable.

Power operations permitted for up to 30 days with 15 of the 16
temperature switches operable.

In the event that normal ventilation is unavailable in the main steam
line tunnel, the high temperature channels may be bypassed for a period
of not to exceed four hours. During periods when normal ventilation is
not available, such as during the performance of secondary containment
leak rate tests, the control room indicators of the affected space
temperatures shall be monitored for indications of small steam leaks. In
the event of rapid increases in temperature (indicative of steam line
break), the operator shall promptly close the main steam line isolation
valves.

13. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times
background, respectively) are established based on the normal background
at full power. The allowable setpoints for alarm and reactor trip are
1.2-1.8 and 2.4-3.6 times background, respectively.

14. Requires two independent channels from each physical location; there are
two locations.

O

BFN-Unit 3 3.2/4.2-13
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O O
TABLE 3.2.8

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Minimum No.'

Operable
agr Trio Sysf1) Function Trio Level Settina Action Remarks

2 Instrument Channel - 1 470" above vessel aero. A 1. Below trip setting initiated

Reactor Low Water Level MPCI. i

2 Instrument Channel - 1 470" above vessel zero. A 1. Multiplier relays initiate

Reactor Low Water Level RCIC.

2 Instrument Channel - 1 378" above vessel zero. A 1. Below trip setting initiates

Reactor Low Water Level CSS.
(LIS-3-58A-0, SW si)

,

Multiplier relays initiate
LPCI.

! 2. Multiplier relay from CSS
I initiates accident signal (15).

|

| 2(16) Instrument Channel - 1 378" above vessel zero. A 1. Below trip settings, in,

Reactor Low Water Level conjunction with drywell
(LIS-3-58A-D, SW s2) high pressure, low water

level permissive, 120 sec.
delay timer and CSS or

I# RNR pump running, initiates
ADS.b3

N
| 1(16) Instrument Channel - 1 544" above vessel zero. A 1. Below trip setting permissive*

i Reactor Low Water Level for initiating signals on ADS.s,

}; Permissive (LIS-3-184 &
185, sa si)

,

1 Instrument Channel - 1 312 S/16" above vessel aero. A 1. Below trip setting prevents

Reactor Low Water Level (2/3 core height) inadvertent operation of

(LITS-3-52 and 62 SW #1) containment spray during
accident condition.

,

O'N Unit 3
4

4
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TABLE 3.2.B (Continued)
s

Minimum No.
Operable Per

Irio_SnUL runction Trio LeyeLSettina _ Anion _ pemarks

2 Instrument Channel - 11 p12.5 psig A 1. Below trip setting prevents
Drywell High Pressure inadvertent operation of

(PS-64-58 E-H) Containnent spray during
accident conditions.

2 Instrument Channel - 1 2.5 psig A 1. Above trip setting in con-
Drywell High Pressure junction with low reactor
(PS-64-58 A-D, SW #2) pressure initiates CSS.

Multiplier relays initiate
HPCI.

2. Multiplier relay from CSS
initiates accident signal. (15)

2 Instrument Channel - 1 470" above vessel zero A 1. Below trip setting trips
Reactor tow Water Level recirculation pumps.
(LS-3-56A, B, C D)

2 Instrument Channel - i 1120 psig A 1. Above trip setting trips
ReactCr Hign Pressure recirculation pumps.
(95-3-204 A, B, C, 0)

2 Instrument Channel - 1 2.5 psig A 1. Above trip setting in
4 Drywell High Pressure conjunction with low
a (PS-64-58A-D, SW #1) reactor pressure initiates
; LPCI.

f 2(16) Instrument Channel - 1 2.5 psig A 1. Above trip setting, in
Drywell High Pressure conjunction with low reactor.

8 (PS-64-57A-D) water level, drywell high
pressure, 120 sec. delay
timer and CSS or RHD pump
running, initiates ADS.

8FN Unit 3
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TABLE 3.2.8 (Continued)
!

Minimum No.
Operable Per
Trio Syst11 Function Trio LgygLStiljpa Ac tion _ Remarks

2 Instrument Channel - 450 psig i 15 A 1. Below trip setting permissive

i Reactor Low Pressure for opening CSS and LPCI .

(PS-3-74 A & B. SW #2) admission valves.
(PS-68-95. SW #2) -|
(PS-68-%, SW #2)

;

I 2 Instrument Channel - 230 psig i 15 A 1. Recirculation discharge valve
actuation.Reactor Low Pressure

(PS-3-74 A & B. SW #1)
(PS-68-95 SW #1)
(PS-68-%, SW #1) [

i

i 1 Instrument Channel - 100 psig i 15 A 1. Below trip setting in

Reactor Low Pressure c3njunction with

(PS-68-93 & 94 SW #1) containment isolation signal
and both suction valves open
will close RHR (LPCI)
admission valves.

, w
'u 2 Core Spray Auto Seouencing 61 t is sec. B 1. With diesel power'

Timers (5) 2. One per motor ;p
.
N 2 LPCI Auto Sequencing 01 t 11 sec. 8 1. With diesel power

1 Timers (5) 2. One per motor |
e

1 RHRSW A3, 81, C3, and 01 131 t 115 sec. A 1. With diesel power ;
3

' Timers 2. One per ptsup

'

2 Core Spray and LPCI Auto 01 t il sec. B 1. With normal power

Sequencing Timers (6) 61 t is sec. 2. One per CSS motor

125 t 116 sec. 3. Two per RNR sutor

i 181 t i 24 sec.
!

4
1 1 RNRSW A3, 81, C3. and 01 271 t i 29 sec. A 1. With normal power

l Timers 2. One per pump

BFN-Unit 3
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|
| TABLE 3.2.B (Continued)
|

Minimum No.
Operable Per
If13 Sys t 1) Function Trio Level Settina Action Remarks

1(16) ADS Timer 120 sec 15 A 1. Above trip setting in
conjunction with low

(
reactor water level, high
drywell pressure and LPCI
or CSS pumps running
initiates ADS.

2 Instrument Channel - 100 t10 psig A 1. Below trip setting defers ADS
RHR Discharge Pressure actuation.

2 Instrument Channel 185 110 psig A 1. Below trip setting defers ADS
CSS Pump Discharge Pressure actuation.

1(3) Core Spray Sparger to 2 psid 10.4 A 1. Alarm to detect core spray
Reactor Pressure Vessel d/p sparger pipe break.

1 RHR (LPCI) Trip System bus N/A C 1. Monitors availability of
power monitor power to logic systems.

1 Core Spray Trip System bus N/A C 1. Monitors availability of
power monitor power to logic systems.

LJ 1 ADS Trip System bus power N/A C 1. Monitors availability of
*

monitor power to logic systems
i

pa
and valves.i

};
.

N

2. BFN-Unit 3
w
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1 TABLE 3.2.8 (Continued)

Minimum No.
'

Operable Per
Trio Sys(Ll_ _fuuClion Trio tevel settina Actinn__ Remarks'

1 HPCI Trip System bus power N/A C 1. Monitors availability of
power to logic systems.

monitor
f

! 1 RCIC Trip System bus power N/A C 1. Monitors availability of
power to logic systems.monitor

4

1(2) Instrument Channel - 1 Elev. 551' A 1. Below trip setting will !

Condensate Header Low open HPCI suction valves
tevel (LS-73-56A & B) to the suppression chamber,

!

i La

', 2(2) Instrument Channel - 1 7" above instrument zero A 1. Above trip setting will open
n HPCI suction valves to the

% Suppression Chamber High
suppression chamber. i

f' Level
ha

JL 2(2) Instrument Channel - 1 583" above vessel zero A 1. Above trip setting trips RCIC,

os Reactor High bhter Level turbine.

1 Instrument Channel - < 450" Ha0 (7) A 1. Above trip setting isolates :

RCIC Turbine Steam Line RCIC system and trips RCIC
i turbine,
|

High Flow

l
4(4) Instrument Channel - 1200*F. A 1. Above trip setting isolates

RCIC Steam Line Space RCIC system and trips RCIC'

turbine.High Temperature
*

<

BFN-Unit 3
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TABLE 3.2.B (Continued)

Minimum No.
Operable Per
Trio Sysf1) Function Trio Level Settina Actiort_ Remarks

2(2) Instrument Channel - 1583" above vessel zero. A 1. Above trip setting trips HPCI
Reactor High bbter tevel

~

turbine.

1 Instrument Channel - 190 psi (7) A 1. Above trip setting isolates

HPCI Turbine Steam Line HPCI system and trips HPCI
High Flow turbine.

4(4) Instrument Channel - 1200*F. A 1. Above trip setting isolates
HPCI Steam Line Space High HPCI system and trips HPCI
Temperature turbine.

1 Core Spray System Logic N/A B 1. Includes testing auto
initiation inhibit to
Core Spray Systems in
other units.

1 RCIC System (Initiating) N/A B 1. Includes Group 7 valves.

Logic Refer to Table 3.7.A for
list of valves.

1 RCIC System (Isolation) N/A B 1. Includes Group 5 valves.
Logic Refer to Table 3.7.A for

F list of valves.

N

1 (16) ADS Logic N/A A

y 1 RHR (LPCI) System N/A B

(Initiation)-
e

1 RNR (L PCI) System N/A A
(Containment Cooling
Spray) Logic

BFN-Unit 3
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j TABLE 3.2.B (Continued)

! Minimum No.
1 Operable Per

Trio Syst11 Function Trin Level Settina Acti on Da= arks*

.

| 1 HPCI System (Initiating) N/A B 1. Includes Group 7 valves.
Refer to Table 3.7.A for

] Lceic
list of valves.

.

t
!

1 HPCI System (Isolation) N/A B 1. Includes Group 4 valves. i
*i Refer to Table 3.7.A forLogic

list of valves. ,

j !
a

] 1(3) Core Spray Loop A 0 - 500 psis Indicator (9) D 1. Part of filled discharge ;

Discharge Pressure pipe requirements. Refer
'

,

!
'+

(PI-75-20) to Section 4.5. *
%

1(3) Core Spray Loop B 0 - 500 psis Indicator (9) D 1. Part of filled discharge#

Discharge Pressure pipe requirements. Refer +

|(PI-75-48) to Section 4.5.
j .

1

j 1(3) RHR Loop A Discharpe 0 - 450 psis Indicator (9) 0 1. Part of filled discharge pipe-

Pressure (PI-74-51) requirements. Refer to_ '[*
'

Section 4.5.

1(3) RHR Loop B Discharge 0 - 450 psis Indicator (9) D 1. Part of filled discharge pipe

; Pressure (PI-74-65) requirements. Refer to
y, Section 4.5."
+

''

t* .

N/A A 1. Starts RNA area cooler fan when,

c- 1(10) Instrument Channel -'

', RHR Start respective RNR motor starts.
i

I
Ej 1(10) Instrument Channel - 1180*F A 1. Above trip setting starts RNR j

i Thermostat (RNR Area ' area cooler fans. [

| Cooler Fan) F

!

1

j 2(10) Instrument Channel - N/A A 1. Starts Core Spray area cooler !

Core Spray A or C Start fan when Core Spray motor |
>

starts.
|

2(10) Instrument Channel - N/A A 1. Starts Core Spray area cooler

1. Core Spray B or D fan when Core Spray motor +

starts.'

*

BFN-Unit 3
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TABLE 3.2.B (Continued)

Hinimum No.
Operable Per
Trip Sys(11 Function Trio Level Settina Action Remarks

1(10) Instrument Channel - 1 100*F A 1. Above trip setting starts Core
Thermostat (Core Spray Area Spray area cooler fans.

Cooler Fan)

1(10) RHR Area Cooler Fan Logic N/A A

1(10) Core Spray Area Cooler Fan N/A A
Logic

1(11) Instrument Channel - N/A A 1. Starts RHRSW pumps A3, Bl.
Core Spray Motors A or C C3, and DI
Start

1(11) Instrument Charr.cl - N/A A 1. Starts RHRSW pumps A3, 81,
Core Spray Motors B or D C3, and DI
Start

1(12) Instrument Channel - N/A A 1. Starts RHRSW pumps A3, B1,
Core Spray Loop 1 Accident C3, and DI
Signal (15)

1(12) Instrument Channel - N/A A 1. Starts RHRSW pumps A3, Bl.u,
Core Spray Loop 2 Accident C3, and D1-

Rd Signal (15)
>
*

1 RPT Logic N/A (17) 1. Trips recirculation pumpsg
a on turbine control valve

[4 fast closure or sto; valve
closure > 30% power.

1(13) RHRSW Initiate Logic N/A (14)

BFN-Unit 3
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NOTES FOR TABLE 3.2.8

Wheneve'r any CSCS System is required by Section 3.5 to be operable, there

O 1.
shall be two operable trip systems except as noted. If a requirement of
the first column is reduced by one, the indicated action shall be taken.

,

If the same function is inoperable in more than one trip system or the
first column reduced by more than one, action a shall be taken.d

i

! Action:
1

A. Repair in 24 hours. If the function is not operable in 24 hours, ,

!take action B.

; .B. Declare the system or component inoperable.

C. Immediately take action B until power is verified on the trip system.1

D. No action required; indicators are considered redundant.
t

I 2. In only one trip system. ;

) 3. Not considered in a trip system.
!

4. Requires one channel from each physical location (there are 4 locations)
in the steam line space.

5. With diesel power, each RHRS pump is scheduled to start inusediately and<

! each CSS pump is sequenced to start about ~1 seconds later.

O
. With normal power, one CSS and one RHRS pump is scheduled to start

:
'

6|
j instantaneously, one CSS and one RHRS pump is sequenced to start after
j about 7 seconds with similar pumps starting after about 14 seconds and

j 21 seconds, at which time the full complement of CSS and RHRS pusps would
be operating.

)

] ~1. The RCIC and HPCI steam line high flow trip level settings are given in
terms of differential pressure. The RCICS setting of 450" of water

| corresponds to at least 150 percent above maximum steady state steam flow
! to assure that spurious isolation does not occur while ensuring the

initiation of isolation following a postulated steam line break.

] Similarly, the HPCIS setting of 90 psi corresponds to at least 150

i percent above maximum steady state flow while elso ensuring the

j initiation of isolation following a postulated break.

3
8. Note 1 does not apply to this item.

1

| 9. The head tank is designed to assure that the discharge piping from the CS

] and RHR pumps are full. The pressure shall be maintained at or above the
values listed in 3.5.H, which ensures water in the discharge piping and
up to the head tank.

,

!
J

'O

BPN-Unit 3 3.2/4.2-22
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NOTES FOR TABLE 3.2.B (Continued)

10. Only one trip system for each cooler fan.

11. In only two of the four 4160 V shutdown boards. See note 13.

12. In only one of the four 4160 V shutdown boards. See note 13.

13. An emergency 4160 V shutdown board is considered a trip system.

14. RHRSW pump would be inoperable. Refer to Section 4.5.C for the
requirements of a RHRSW pump being inoperable.

15. The accident signal is the satisfactory completion of a
one-out-of-two taken twice logic of the drywell high pressure plus
low reactor pressure or the vessel low water level (1 378" above
vessel zero) originating in the core spray system trip system.

16. The ADS circuitry is capable of accomplishing its protective action
with one operable trip system. Therefore one trip system may be
taken out of service for functional testing and calibration for a
period not to exceed eight hours.

17. Two RPT systems exist, either of which will trip both recirculation I
'

pumps. The systems will be individually functionally tested
monthly. If the test period for one RPT system exceeds two
consecutive hours, the system will be declared inoperable. If both
RPT systems are INOPERABLE or if 1 RPT system is inoperable for
more than 72 consecutive hours, an orderly power reduction shall be
initiated and the reactor power shall be less than 85 percent
within four hours.

l
i
i

i
,

|
|
|

O
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TABLE 3.2.C .

INSTRUMENTATION THAT IWITIATES ROD BLOCKS !

Minta m Operable
Channels Per

Trin Function f51 Fucetion Trin Level Settina

4(1) APRM Upscale (Flow Bias) 10.66W + 42% (2) !

4(1) APRM Upscale (Startup Mode) (8) 112%

4(1) APRM Downscale (9) 13%

4(1) APRM Inoperative (10b)

2(7) R9M Upscale (Flow Bias) 10.66W + 40% (2)(13)

2(7) RBM Downscale (9) 13% ;

2(7) R9M Inoperative (10c)

, 6(1) IRM Upscale (8) 1108/125 of full scale
i

i

6(1) IRM Downscale (3)(8) 15/125 of full scale'

,

6(1) IRM Detector not in Startup Pos; tion (8) (11)
w
L 6(1) IRM Inoperative (8) (Ita)

3(1) (6) SAM Upscale (8) 1 1X10s counts /sec,

3(1) (6) SRM Downscale (4)(8) 13 counts /sec.

3(1) (6) SAM Detector not in Startup Position (4)(8) (11)

3(1) (6) SRM Inoperative (8) (10a)
'

2(1) Flow Bias Comparator 110% difference in recirculation flows

2(1) Flow Bias Upscale 1115% recirculation flow

1 Rod Block Logic N/A
t

2(1) RSCS *..:straint (PS85-61A, B) 147 psig turbine first-stage pressure
,

1

1(12) High Water Level in West 125 gal. !

Scram Discharge Tank
(LS-85-45L)

1(12) High Water Level in East 125 gal.
Scram Discharge Tank

;

| (LS-85-45M) |

|
SFN-Unit 3>
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!

NOTES POR TABLE 3.2.C

1. The minimum number of operable channels for each trip function is
i detailed for the startup and run positions of the reactor mode selector
;

switch. The SRM, IRM, and APM (startup mode), blocks need not be
] operable in "run" mode, and the APRM (tlow biased) rod blocks need not
i be operable in "startup" mode.

1 With the number of OPERABLE channels less then required by the minimun ;

OPERABLE channels per trip function requirement, place at least one ;

i inoperable channel in the tripped condition within one hour. j

l 2. W is the recirculation loop flow in percent of design. Trip level j

setting is in percent of rated power (3293 fait).
i ;

see Specification 2.1 for APRM control rod block setpoint.
;

1

! 3. IRM downscale is bypassed when it is on its lowest ranje.
,

'

4. SRMs A and C downscale functions are bypassed when IRMs A. C, E, and G !

are above range 2. SRMs B and D downscale function is bypassed when
,

IRMs B. D, F, and H are above range 2.'

i SRM detector not in startup position is bypassed when the count rate is
1100 counts per second or the above condition is satisfied.

!
*

|5. During repair or calibration of equipment, not more than one SRM or RBM

|
channel nor more then two APRM or IRM channels may be bypassed.

- Bypassed channels are not counted as operable channels to meet the
! minimum operable channel requirements. Refer to section 3.10.5 for SRM i

!requirements during core alterations.'

|

6. IRM channels A E. C. G all in range 8 or above bypasses SRM channels A
|

,

j and C functions. '

I IRM channels B, F. D. H all in range 8 or above bypasses SAM channels B!

j and D functions.

~1. The following operational restraints apply to the Ren only,

a. Both RBM channels are bypassed when reactor power is $,30
percent and when a peripheral control rod is selected.

b. The RBM need not be operable in the "startup" position of the
reactor mode selector switch.

j c. Two RBM channels are provided and only one of these may be j
- bypassed from the console. If the inoperable channel cannot i

I be restored within 24 hours, the inoperable channel shall be -

I
j placed in the tripped condition within one hour.

Id. If minimum conditions for Table 3.2.C are not met.
I administrative controls shall be immediately imposed to |

prevent control rod withdrawal.

4

l
1

| BPN-Unit 3 3.2/4.2-25
I

i
-- - _ - - - .-- --.- - - _--- -



_ _ _ _ _ _ _ _ - _ - -

NOTES POR TABLE 3.2.C (Cont'd)

8. This function is bypassed when the mode switch is placed in RUN.

9. This function is only active when the mode switch is in RUN. This
function is automatically bypassed when the IRM instrumentation is
operable and not high.

10. The inoperative trips are produced by the following functions:

a. SRM and IRM

(1) Local " operate-calibrate" switch not in operate.

(2) Power supply voltage low.

(3) Circuit boards not in circuit.

b. APRM

(1) Lccal " operate-calibrate" switch not in operate.

(2) Less than 14 LPRM inputs.

(3) Circuit boards not in circuit,

c. RBM

(1) Local " operate-calibrate" switch not in operate.

(2) circuit boards not in circuit.

(3) RBM fails to null.

(4) Less than required number of LPRM inputs for rod selected.

11. Detector traverse is adjusted to 114 1 2 inches, placing the detector
lower position 24 inches below the lower core plate.

12. This function may be bypassed in the SifUTDOWN or REFUEL mode. If this
function is inoperable at a time when operability is required the
channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

13. RBM upscale flow-biased setpoint clipped at 106-percent rated reactor
power.

O
| BFN-Unit 3 3.2/4.2-26
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1

TABLE 3.2.0
.

,

OFF-GAS POST TSEAINEuT ISOLATION INSTRUMENTATION f
,

|
'

Mintamm me. - "s
Geerable til f41 Famction Tria Level settina Action (21 =

2 Off-Gas Post note 3 A or B 1. 2 upscales. or 1 demnscale |
and I upscale, or 2 demnscales

'
'

Treatment Monitor util isolate off-gas Itne.

1 Off-Ges Post note 3 8 1. One trip system with auto
transfer to another source !

Treatment Isolatton
L

!

t
?

I

90181*

1. Whenever the minimum nus k e operable cannot be met, the indicated action shall be taken. Purging during $1 performance is not }
Jconsidered a loss of monitortne capattitty.
|
t

2. Action !
A. Refer to SGCtton 3.2.0.1.b |

P B. Refer to Section 3.2.0.1.c
~ rp 3. Trip setting to correspond to Spectf tcatten 3.2.0.1.a
.
N

9 h
N i
*=4 5

i
e

|

>

'
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TAALE 3.2.E
INSTRUMENTATION TNAT MONITORS LEAKAGE INTO DRYWELL

M tem (21 satmaints n - -1s

Egutement Dratn (1) 1. Used to determine identifiable
Flow Integratar N/A reactor Coolant leakage.
Sump Ftll Rate 2. Considered part of sump system.

Timer 120.1 min.
Same Pump Out

Rate Timer 113.4 etn.

Floor Drain (1) 1. Used to determine unidentifiable
Flow Integrator N/A reactor Coolant leakage.
Suus Fill Rate 2. Considered part of samp system.

Timer 140.4 min.
Sump pump Out
Rate Timer it.9 min.

Drywell Air Sampling Gas and 3 x Average (3)
Particulate Background

Y
w
2 4GTES:

N (1) Whenever a system is regu+ red to be operable, there shall be one operable system either automatic or manual, or
b the action required in Section 3.6.C.2 shall be taken.
oo

(2) An alternate system to determine the leakage flow is a manual system whereby the time between sump pump starts is
monitored. The time interval will determine the leakage flow because the volume of the sump will be known.

(3) Upon reCetet of alarm, immediate action will be taken to confirm the alarm and assess the possibility of
increased leakage.

SFN-Unit 3
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TABLE 3.2.F
i

l Surveillance Instrumentation t

4

i !
'

(

; Mtntmum e of
Operable Instrument Type Indication 4

: Channels Instrument e Instriment and Ranae states

i
' 2 LI-3-46 A Reactor Water Level Indicator - 155" to (1) (2) (3)

LI-3-46 B +60" t
9

4

{|2 PI-3-54 Reactor Pressure Indicator 0-1500 psig (1) (2) (3)

PI-3-61'

i
*

2 PR-64-50 Drywell Pressure Recorder 0-80 psia (1) (2) (3) !'

PI-64-67 Indicator 0-80 psia >

i
2 TI-64-52 Drywell Temperature Recorder. Indicator (1) (2) (3)

tR-64-52 0-400*F

1 1 TR-64-52 Suppression Chamber Air Recorder 0-400*F (1) (2) (3) 4

Temperature j-

i

1 N/A Control Rod Position 6V Indicating )
Lights )1

| F 1 N/A Neutron Monitoring SRM, IRM, LPRM ) (1) (2) (3) (4)
0 to 100% power )

j w
, N

j .# 1 PS-64-67 Drywell Pressure Alarm at 35 psig ) -|
N ) ;

4

b I TR-64-52 and Drywell Temperature and Alarm if temp. ) !

* PS-64-58 B and Pressure and Timer > 281*F and ) (1) (2) (3) (4)
15-64-67 pressure >2.5 psig ) :

after 30 minute )
delay )

4

! 1 LI-84-2A CAO Tank "A" Level Indicator 0 to 1004 (1) f

!

1 LI-84-13A CAD Tank "B" Level Indicator 0 to 100% (1) r]
3

!

'
i

BFN-Unit 3
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;
4

d

4

. . .



P

TABLE 3.2.F (Cont'd)

Su.veillance Instrumentation

Minimum # of
Operable Instrument Type Indication

Channels Instrument # Instrument _3nd R3nce Notes

2 H H - 76 - 94 Drywell and 0.1 - 20% (1)
Torus

H H - 76 - 104 Hydrogen2
Concentration

2 PdI-64-137 Drywell to Indicator (1) (2) (3)
Suppression 0 to 2 psid

PdI-64-138 Chamber
Differential
Pressure

1/ Valve Relief Valve (5)
Tailpipe
Thermocouple
Temperature or
Acoustic Monite,*

on Relief Valve
Tailpipe

2 LI-64-159A Suppression Indicator, (1) (2) (3)
N Chamber Water Recorder 0-240"
.# XR-64-159 Level-Wide Range

u 2 PI-64-160A Drywell Pressure Indicator, Recorder) (1) (2) (3)
O XP-64-159 Widt Range 0-300 psig )

2 TI-64-161 Suppr'!ssion Pool Indicator, Recorder) (I) (2) (3) (4) (6)
TR-64-161 Bul< )
TI-64-162 Ten perature 30' - 230* F )
TR-64-1!2 )

BFN-Unit 3
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- ---



_ .. . - .

NOT8S POR TABLE 3.2.F

(1) From and after the date that one of these parameters is reduced to
- one indication, continued operation is permissible during the

succeeding 30 days unless such instrumentation is sooner made
operable.

(2) From and after the date that one of these parameters is not
indicated in the control room, continued operation is permissible
during the succeeding seven days unless such instrumentation is
sooner made operable.

(3) If the requirements of notes (1) and (2) cannot be met, and if one
of the indications cannot be restored in (6) hours, an orderly
shutdown shall be initiated and the reactor shall be in a cold
condition within 24 hours.

(4) These surveillance instruments are considered to be redt.ndant to
each other.

(5) From and after the date that both the acoustic monitor and the
temperature indication on any one valve fails to indicate in the
control room, continued operation is permissible during the
succeeding 30 days, unless one of the two monitoring channels is
sooner made available. If both the primary and secondary indication
on any SRV tailpipe is inoperable, the torus temperature will be
monitored at least once per shift to observe any unexplained
temperature increase which might be indicative of an open SRV.

(6) A channel consists of eight sensors, one from each alternating torus
bay. Seven sensors must be operable for the channel to be operable.

,

|

,

4

BFN-Unit 3 3.2/4.2-31
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TABLE 3.2.G

CONTROL ROOM ISOLATION INSTRUMENTATION

Minimun # of
Operable Instrument

Channels .. Function _ Trio Level settina Action __Remarki__

2 Control room air 270 com above background (4) (2) 1. Monitors located
supply duct in normal control
Radiation monitors room air supply
(RM-90-259 A & B) ducts.

2. Also initiates
control room
emergency
pressurization
system.

(3) Accident signal (3) N/A (3)go
*

N

) NQlES
.

I' (1) Whenever the minimum numb operable cannot be met the indicated action shall be taken.

U
(2) Action -

One channel inoperable - Repair as soon as possible and functionally test the other channel daily.

Two channels inoperable - Repair as soon as possible. Functionally test the control room particulate monitor
( RM-90-53) and radiation monitor ( RM-90-8) once per shift. These monitors alarm in the control room on high
activity. This will allow the operator to manually isolate the control room and manually initiate the emergency
pressurization system. If one air supply duct radiation monitor is not operable within 30 days, declare the-
system initiated by these monitors inoperable and take action as specified in Section 3.7.E.

(3) Any signal that isolates primary Containment also isolates the Control room and initiates the Control room
'

emergency pressurization system. These signals and the appropriate action to take if the instrumentation is
unavailable is indicated in Table 3.2.A.

* (4) These monitors are set to trip at 270 cpm above background, which is a radiation level corresponding to about
10-5 gci/cc of. Xenon-133 (about 1 mrem /hr). The initial setpoint is based on manufacturers empirical .

<
' formulas. This setpoint will be verified by site operating personnel.

BFN-Unit 3
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TABLE 3.2.H

FLOOD PROTECTION INSTRUMENTATION

Hinimum No. of
Operable Instrument Instrument Instrument

Channels Number Function Trio Settina Notes

2 LS-23-75 A&B Reservoir Elevation 564 (1), (2), (3)

Level
Monitoring

ND1ES

(1) From and after the date that the number of operable instrument channels is reduced to one, continued operation
is permissible only during the succeeding 30 days unless such instrumentation is sooner made operable or
unless the manual surveillance program is initiated, see Note (4).

(2) From and after the date that neither of these instrument channels is operable, continued operation is
permissible only during the succeeding 7 days unless such instrumentation is sooner made operable or unlessLa
the manual surveillance program is initiated, see Note (4).*

s3

(3) If the requirements of Notes (1) and (2) above cannot be met, an orderly shutdown shall be initiated and all
g3

reactors shall be placed in a cold condition within 24 hours,

w
LJ (4) The manual surveillance program requires that the reservoir level be monitored by plant personnel every

8 hours.

_

.

BFN-Unit 3
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j Tiale 3.2.I'

t,

j, / ticitorninsical Modtatina Instrumentattoo
! ' INSTRUMENT MINIMUM

/ LEIRUMENT ACCURACY OPERABLE
'

,

' 1. WIND SPEED ,

i 1

, ~/ a. Channel A Elevation 620 MSL Note #1 1
i!

'-

! b. ChA00gl_S. Elevation 737 MSL . Note #1 1
'

*

./ c. Channel C._ Elevation 882,j4SL Note #1 1)f
~

2. WIND DIRECTIO.e .|
4 >

; a. Channel A Elevation 620 MSL 1 5* I [
L

b. Channel _B__ Elevation 737 MSL 1 $* 1q s

C. Channel C Elevation 887 MSL i S* 1g
-

,
'

j R 3. AIR TEMPERATURE - DELTA T
p-

| -C.' [- * a. Channel A Elevation 620-737 MSL 0.l* C 1

! I

f $ b. ChaengL B _ Elevation 620-887 MSL 0.1* C 1

f ; i

$
i! !

I/
:r

4

|
4 Note #1 Starting speed of anemometer shall be < 1 mph. Accuracy is within i 1% of sph reading or 0.15 mph,

| whichever is greater.

BFN-Unit 3
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Table 3.2.J

Seismic Monitorina Instrumentation

,

99EASUREMENT MINIMUM

INSTRUMENT RANGE SETPOINT OPERABLE.,

.)

TRIAXIAL TIME HISTORY ACCEL 0 GRAPHS

a. U-1 reactor _Aldadise slab (El . 519.01 0-1.0g .01g 1

b. U-1 reactor b1dg4 floor slab (E1.621.251 0-1.0g .01g 1'

j c. Q1esel-een._h]dg. base slab (E1.565.51 0-1.0g .01g 1

TRIAXIAL PEAF ACCEL 0 GRAPHS'
I

a. y 1 RSCQJ 19.".2%pe lE1.625.751 0-5.0g E 1

b. U-1 RHRSW. 16" nice (E1.580.01 0-5.0g M 1

c. U-1 core sorav_jiystem. 14" nine (E1.544.01 0-5.0g E 1 |

BIAXIAL SEISMIC SWITCHES
w
N a. U_1_Eg3ttor__h]da d ase slab .025 .25g 0.1g 1*'

s

b. E rgAC. Lor b1da. base slab .025 .25g 0.1g 1" f>
.

'
N
I

'I w c. U-1 reactor bida. base slab .025 .25g 0.1g 1*

l,
*

*With control room indication

i
i

I BFN-Unit 3
1

4

!
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!
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TA8tE 4.2.A
SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

[ueglign Functianal Test Calibration Fre9WCDCX Instrument Check ,

Instrument Channel - (1) (5) once/ day
Reactor Low Water Level
(LIS-3-203A-D, SW 2-3)

Instrument Channel - (1) once/3 months None
Reactor High Pressure

Instrument Channel - (1) once/3 month once/ day
Reactor Low W3ter Level
(LIS-3-56A-D, SW s1)

IInstrument Channel - (1) (5) N/A ,

High Drywell Pressure
(PS-64-56A-D)

Instrasnent Channel - once/3 months (27) (5) once/ day
High Radiation Main Steam
Line Tunnel

F Instrument Channel - once/3 months (27) once/3 months None
N Low Pressure Main Steam
.p Line
.

Y Instrument Channel - once/3 months (27) once/3 months once/ day

y Hi.n riow Main Steam tine

BFN-Unit 3
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TABLE 4.2.A
SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Function functional Test Calibration Freouency Instrument Check

Instrument Channel - once/3 months (27) once/ operating cycle None
Main Steam Line Tunnel High
Temperature

Instrument Channel - (1) (14) (22) once/3 months once/ day (8)
Reactor Building Ventilation
nign Radiation - Reactor Zone

Instrument Channel - (1) (14) (22) once/3 Honths cnce/ day (8)
Reactor Building Ventilation
Hign Radiation - Refueling Zone

Instrument Channel - (4) (9) N/A
SGTS Train A Heater

Instrument Channel - (4) (9) N/A
SCTS Train B Heatero

RJ Instrument Channel - (4) (9) N/A,

s- SGTS Train C Heater
'

Reactor Building Isolation (4) once/ operating cycle N/A
tj Timer (refueling floor)

Reactor Building Isolation (4) once/ operating cycle N/A
Timer (reactor zone)

EFN-Unit 3
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TABLE 4.2.A
SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT ANO REACTOR BUILDING ISOLATION INSTRUMENTATION ;

Function OgigUonal Test Calibration FreguenGy Instrwnent Check

Group 1 (Initiating) Logic Checked during channel N/A N/A
functional test. No
further test required.(11)

Group 1 ( Actuation) Logic once/ operating cycle (21) N/A N/A

Group ? (Initiating) Logic Checked during channel N/A N/A
functional test. No
further test required.

Group 2 (RHR Isolation-Actuation) once/ operating Cycle (21) N/A N/A
Logic

l

Group 8 (TIP-Actuation) Logic once/ operating cycle (21) N/A N/A

Group 2 (Drywell Sung Drains- once/ operating cycle (21) N/A N/A
Actuation) Logic

W Group 2 (Reactor Building and once/ operating cycle (21) N/A N/A
,

N Refueling floor, and Drywell

) vent and Purse-Actuation) Logic
.

7 Group 3 (Initiating) Logic Checked during channel N/A N/A
l

'
w functional test. No

!
* further test required.

|
| Group 3 (Actuation) Logic once/ operating cycle (21) N/A N/A

|

;

i

f

i

I

BFN-Unit 3
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TABLE 4.2.A (Cont'd)'

SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Function Eunctional Test Calibration Freaut0Cy Instrument Check

i Croup 6 Logic once/ operating cycle N/A N/A
(18)

Croup 8 (Initiating) Logic Checked during channel N/A N/A
functional test. No
further test required.

Reactor Building Isolation once/6 months (18) (6) N/A
(refueling floor) Logic

Reactor Building Isolation once/6 months (18) (6) N/A
(reactor Zone) Logic

SGTS Train A Logic once/6 months (19) N/A N/A

SGTS Train B Logic once/6 months (19) N/A N/A

SGTS Train C Logic once/6 months (19) N/A N/A
N
I Instrument Channel - (1) once/ operating cycle N/A

h$ Reactor Cleanup System
Floor Drain High Temperature

Instrument Channel - (1) once/ operating cycle N/A
Reactor Cleanup System
Space High Temperature

BFN-Unit 3
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TABLE 4.2.8 ,

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS+

i
Function Functional Test Calibration Instrument Check'

Instrument Channel - (1) once/3 months once/ day ,

Reactor Low Water Level
(LIS-3-58A-D) +

Instrument Channel - (1) once/3 months once/ day

Reactor Low Water Level,

(LIS-3-184 & 185)'

r

| Instrument Channel - (1) once/3 months once/ day

Reactor Low Water Level
(LITS-3-52 & 62)

Instrument Channel - (1) once/3 months none

4 Reactor Low Water Level
(LS-3-56A-D)i

! Instrument Channel - (1) once/3 months none

j Reactor High Pressure
: (PS-3-204A-0)
4

Instrument Channel - (1) once/3 months none'

! [d Drywell High Pressure

| pa (PS-64-58E-M)
, %,

I f* Instrument Channel - (1) once/3 months none

i# Drywell High Pressure
;
- as (PS-64-58A-D)o

Instrument Channel - (1) once/3 months none
i Drywell High Pressure
; (PS-64-57A-D)

Instrument Channel - (1) once/3 months none
i Reactor Low Pressure
i. (PS-3-74A & B)
| (PS-68-95)

( PS-68-96),

.) . i

BFN-Unit 3
4

)
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TABLE 4.2.B (Cont'd)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Functional Test Calibration Instrument Check

Instrument Channel - (1) once/3 months none
Reactor Low Pressure
(PS-68-93 & 94)

Core Spray Auto Sequencing Timers (4) once/ operating cycle none
(Normal Power)

Core Spray Auto Sequencing Timers (4) once/ operating cycle none
(Diesel Power)

LPCI Auto Sequencing Timers (4) once/ operating cycle none
(Normal Power)

LPCI Auto Sequencing Timers (4) once/ operating cycle none,

(Diesel Power)

RNRSW A3, B1, C3, D1 Timers (4) once/ operating cycle none
(Normal Power)

RNRSW A3, Bl. C3, D1 Timers (4) once/ operating cycle none
(Diesel Power)

k ADS Timer (4) once/ operating cycle none

*
.

I
{ BFN-Unit 3
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TABLE 4.2.B (Cont'd) i

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS
'

Eu.etton Functional Test calibration Instrument checki n
i
' Instrument Channel - (1) once/3 months none -

) RHR Pump Discharge Pressure

Instrusment Channel - (1) once/3 months none
Core Spray Pump Discharge
Pressure

Core Spray Sparger to RPV d/p (1) once/3 months once/ day

| Trip System Bus Power Monitor once/ operating Cycle N/A none

I Instrument Channel - (1) once/3 months none
- Condensate Meader Level
I (LS-73-56A 8)

Instrument Channel - (1) once/3 months none;~
Suppression Chamber High Level

! Instrument Channel - (1) once/3 months once/ day

| Reactor High Water Level

." Instrument Channel - (1) once/3 months none
w RCIC Turbine Steam Line High Flow'

.v. Instrument Channel - (1) once/3 menthS none
'j* RCIC Steam Line Space High

;

e Temperature
a N
J

; BFN-Unit 3
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TABLE 4.2.8 (Cont'd)
SURVEILL ANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Eunctional Test calibration Instrument check

Instrument Channel - (1) once/3 months none
NPCI Turbine Steam Line High Flow

Instrument Channel - (1) once/3 months none
HPCI Steam Line Space High
Temperature

Core Spray System Logic once/6 months (6) N/A

RCIC System (Initiating) Logic once/6 months N/A N/A

RCIC System (Isolation) Logic once/6 months (6) N/A

HPCI System (Initiating) Logic once/6 months (6) N/A

MPCI System (Isolation) Logic once/6 months (6) N/A

AOS Logic once/6 months (6) N/A

LPCI (Initiating) Logic once/6 months (6) N/A

F LPCI (Containment Spray) Logic once/6 months (6) N/A

R
*
.

y BFN-Unit 3 ,
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TABLE 4.2.B (Cont'd)
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE L. .PPROL THE CSCS

Furigtion Functional Test Calibratton Instrument _ Check

Core Spray Loop A Discharge N/A once/6 months once/ day

Prenure (PI-75-20)

Core Spray Loop B Discharge N/A once/6 saonths once/ day

Pressure (PI-75-48)

RMR Loop A Discharge Pressure N/A once/6 months once/ day

(p1 74-51)

RMR Loop B Discharge Pressure N/A ence/6 months once/ day

LPI-74-65)

Instrument Channel - Tested during N/% N/A

RMR Start functicesl test of
RMR pump (refer to
Section 4.5.8)

ta

'n Instrument Channel - once/ month once/6 months N/A

g Thermostat (RNR Area Cooler Fan)
=

\

N Instrument Channel - Tested during N/A N/A
|
| c Core Spray A or C Start functional test of

e core spray (refer to
i

Section 4.5.A).

Instrument Channel - Tested during N/A N/A
Core Spray 8 or D start functional test of

core spray (refer to
Section 4.5.A).

Instrument Channel - once/ month once/6 months N/A
Thermostat (Core Spray Area
Cooler Fan)

BFN-Unit 3

1

I
|
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TABLE 4.2.B (Cont'd)
SURVEIL L AnCE ECCUIREMENTS FCR INSTRWENTATION THAT INITI ATE 09 CONTROL THE CSCS

Function Functional Test Calibratign Irntryment Check

EwR Are3 Cooler Fan toqic Tested during functional N/A N/A
test of instrument
channels, RMR motor start
and thermostat (RMR area
cooler fan). No other
test required.

Core Spray Area Cooler Fan Logic Tested during logic system N/A N/A
functional test of instru-
ment channels, core spray
motor start and thermostat
(core spray area cooler fan).
No other test required.

Instrument Channel - Tested during functional N/A N/A
Core Spray Mcters A cr D Start test of core spray pump

(refer to Section 4.5.A).

Instrunent Channel Tested during functional N/A N/A
Ccre Soray Motcrs B cr C Start test of core spray pumpw

(refer to Section 4.5.A).-

y

EP init 13te logic once/ month N/A N/A

EPT breaker once/cperating cycle N/A N/A

Instrunent Channel - Core Tested during logic system N/A N/A
Spray Loop 1 Accident Signal function 31 test of Core

spray system.

Instrasnent Channel - Tested during logic system N/A N/A
Ccie Spras Locp 2 Accident functional test of core
Si g:ul spray system.

EHRSW Init'. ate Logic once/6 months N/A N/A

EF15-Unit 3
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TAttE 4.2.C
St RVEILL A4CE #FOUTeDermTS FDA IwSTRUMENTATID4 THAT Ih!TTATT ROD SLDCKS

Function Functional Test Calthrstion (17) Instrtment Check

APept Upscale (Flow Stas) (1) (13) once/3 months once/ day (8)

!APepe Upscale (Startup peode) (1) (13) once/3 months cw e/ day (8)

APGM Dounscale (1) (13) once/3 months once/ day (8)
L

APepe Inoperattve (t) (13) N/A once/ day (8) [
WSM Upscale (Flow Bias) (I) (13) once/6 months once/ day (8)

i
aSPt Dowtscale (1) (13) once/6 months once/ day (8)

SOM Inoperative (1) (13) N/A once/ day (8)

IBM Upscale (1)(2) (13) once/3 months once/ day (8)

Ian Domnscale (1)(2) (13) once/3 months once/ day (8)

IAM Detector hot in Startuo Posttien (2) (once/ operating cycle) once/ operating cycle (12) N/A
i

Impt Inoperattwe (t)(2) (13) N/A N/A i

San Upscale (1)(2) (15) once/3 months once/ day (8)

) sam Dowiscale (1)(2) (13) once/3 months c we/ day (8)

See Detector not in Startuo Position (2) (once/ operating cycle) once/ operating cycle (12) N/A

SEPT inoperative (t)(2) (13) N/A N/A

| Flow Stas Comparator (1)(15) ence/ operating cycle (20) N/A

Flow stas upscale (1)(15) ence/3 months N/A

90d Block Lootc (16) N/A N/A

RSCS Restraint (1) once/3 months N/A
!

I uest Scram Discharge once/ouarter once/ operating cycle N/A '

Tank Water Level High
(LS-85-45L)

East Scram Discharge once/ouarter once/ operating cycle N/A
Tank Water Level High,

j .g , (LS-85-45M)

!

j Bfu-unit 3 '
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TABLE 4.2.0
SURVE!LLANCE REQUIREMENTS FOR OFF-GAS POST TREATMENT ISOLATION INSTRUMENTATION;

4

-
Functien Funetional Test Calibration Instnment Check5

I
l Off Gas Post Treatmerit Mo*11 tor (1) once/3 months once/ day (8)

4'

j off-Gas Post Trettment Isolation once/6 months N/A N/A
.
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TABLE 4.2.Ej
MINIMUM TEST AND CALIBRATION FREQUENCY FOR DRYWELL LEAK DETECTION INSTRUMENTATION [

a

i Function Functior,a1 Test Calibration LQ1tngpent Check [
]

Equipment Drain Sump Flow Integrator (4) once/6 months once/ day [i

t

Floor Drain Sump Flow Ir.tegrator (4) once/6 months once/ day )
.;

z
Air Sampling System (1) once/'l months once/ day 6

'
Equipment Drain Sump Fill Rate (4) once operating cycle N/A
and Pumpout Rate Timers

;
t

<

i Floor Drain Sump Fill Rate and (4) once/ operating cycle N/A !

j Pumpout Rate Timers

J

j Equipment Drain Logic once/ operating cycle (6) N/A

1

| Floor Drain Logic once/ operating cycle (6) N/A
l

! l
'

j
i
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!

TA8tE 4.2.F
MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

_ Instruntnt channel Calibration Franuancy Instr e t Check
,

1) Reactor Water Level Once/6 months Each Shift

2) Reactor Pressure Once/6 montns Each Shift
,

3) Drywell Pressure Once/6 months Each Shift

4) Drywell Temperature Once/6 months Each Shift

5) Suppression Chamber Air Temperature Once/6 months Each Shift
~

8) Control Rod Position N/A Each Shift
,

93 Neutron Monitoring (2) Each Shift

I

! 101 Drywell Pressure (PS-64-67) Once/6 months N/A j

11) Drywell Pressure (PS-64-588) Once/6 months N/A ;

12) Drywell Teneerature (TR-64-52) Once/6 months N/A
,

13) Timer (IS-64 .7) -Once/6 months N/A

$. 14) CAO Tank Level Once/6 months Once/ day
i

Y
s- 15) Containment A*mosphere Monitors Once/6 months Once/ day
e

{

l

!

!
"

!

| BFN-Unit 3
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TABLE 4.2.F (Cont'd)
HINIMOH TEST AND CALIBRATION FREQUENCY FCR SURVEILLANCE INSTRUMENTATION

Instrument Channel _ ___ CAlibrat. inn FrecuenG.y Instrument Check

16) Drywell to Suppression chamber Once/6 months Each Shift
Dif ferential Pressur e

17) Relier valve Tailpipe N/A Once/ month (24)
Thermocooale Teniper.iture

18) Acoustic Honitor on Once/ cycle (25) Once/ month (26)
Relief Valve Tailpipe

19) Suppression Chamber witer Once/ cycle Once/ month
Level-wide Range
(LI-64-159A) (xR-64 159)

2C) Dr.well Pressure - wide Range Once/ cycle Once/ shift
(PI-64-160A) (XR 64 159)

RJ 21) Suppression Pool Bulk Temperature Once/ cycle Once shift
,

c- (TI-64-161) (TR-64-161)
(TI-64-162) (TR-64-162)*

,,
I

w
O

BFN-Unit 3
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TABLE 4.2.G
SURVEILLANCE REQUIREMENTS FOR CONTROL ROOM ISOLATION INSTRUMENTATION

Function Functional Test Calibration IQ1Lr s t Check

Control Room Air Supply Doct (1) once/3 months once/ day (8)

Radiatton Monitors

Centrol Room Isolation Logic once/6 months N/A N/A

Simuisted automatic actuation once/ operating cycle N/A N/A

of control room isolation and
,

| emergency pressurization system

I

".
i n
1 %

*.~
w
e

w

|
.

|
|

Bf4-Onit 3

|

|

|
i

I
|

_ . _ _ _ _ . . _ _ _ _ _



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

TABLE 4.2.H
MINIMUM TEST AND CALIBRATION FREQUENCY FOR FLOOD PROTECTION INSTRUMENTATION

l Function Functional Test Calibration Instrtament Check

Instrsarent Channels (1) once/3 months N/A

Resersstr level monttee o..

|
.

I

l
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Table 4.2.J

SEISMIC M04ITCaItG INST 9uME4T SuevtILLAmCE RE7JIREMEnTS

Instr e chance? Check chance? Functional Test Channel Calibratiget
|

l
TaIAXIAL TIME MISTDef ACCELOGRAPMS

a. twit i reactor bigambise simb (E1. 519.01 Monthly- 6 months N/A

b. tmit I rg3rter b1:f a. floor slah (E1. 621.251 Monthly" 6 months N/A

C. Diesel-cenerater bida. base slab (E1. 565.51 Monthly" 6 months N/A

BIAaIAL SEISMIC Sw!TCMES

a. tnit I reacter bida uie slab Monthly * 6 months once/ooerating cycle

D. (wit i remeter b1da. base s132 Monthly- 6 months once/ operating cycle

c. tmit i remeter big g bise simb Monthly * 6 months once/ operating cycle

w
TRIARIAL PEAK ACCELCCEAPMS*

y
' s

| 7 a. 12-1 99CCW 10* nist_10 . 625.751 m/A 12 accths N/A
_.

u

& b. tf-1 G W . 16* cire (G . 583.01 m/A 12 months N/A ;

a
C. 17-1 cere serm, seteer. 14* eine fE1. 544.01 N/A 12 months N/A

*E=CeDt set W C smitches

Efw-tmit 3
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MD1B FQR TABLEE 4.2. A TMOUGH 4.2.H

1. punctional tests shall be performed once per month.

2. punctional tests shall be performed before each startup with a
required frequency not to escoed once per week.

3. This instrumentation is escepted from the functional test
definition. The functional test will consist of injecting a
simulated electrical signal into the measurement channel.

4. Tested during logic system functional tests.

S. Refer to Table 4.1.5.

6. The logic system functional tests shall include a calibration once
per operating cycle of time delay relays and timers necessary for
proper functioning of the trip systems.

7. The functional test will consist of verifying continuity across the
inhibit with a vott-chemeter.

8. Instrument checks shall be performed in accordance with the
definition of instrument check (see section 1.0, Definitions). An
instrument check is not applicable to a particular setpoint, such as
Upscale, but is a que11tative check that the instrument is behaving
and/or indicating in an acceptable manner for the particular plant
condition. Instrument check is included in this table forO convenience and to indicate that an instrument check will be
performed on the instrument. Instrument checks are not required
when those instruments ere not required to be operable or ere
tripped.

9. calibration frequency shall be once/ year.

10. (DELETED)

11. Portion of the logic is functionally tested during outage only.

12. The detector will be inserted during each operating cycle and the
proper amount of travel into the core verified.

13. punctional test will consist of applying simulated inputs (see
note 3). Local alarm lights representing upscale and downscale
trips will be verifled, but no rod block will be produced at this
time. The inoperattve trip will be initlated to produce a rod block
(SPM and IRM inoperattve also bypassed with the mede switch in
RUN). The funettons thet cannot be verifled to preduce a rod block
directly will be verified during the Operating cycle.

O
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NOTRS FOR TABLES 4.2.A TilROUGil 4.2.11 (Continued)

14. Upscale trip is functionally tested during functional test time as
required by sections 4.7.B.1.a and 4.7.C.1.c.

15. The flow bias comparator will be tested by putting one flow unit in
" Test" (producing 1/2 scram) and adjusting the test input to obtain
comparator rod block. The flow bias upscale will be verified by
observing a local upscale trip light during pperation and verified
that it will produce a rod block during the operating cycle.

16. Performed during operating cycle. Portions of the logic is checked
more frequently during functional tests of the functions that
produce a rod block.

17. This calibration consists of removing the function from service and
performing an electronic calibration of the channel.

| 18. Functional test is limited to the condition where secondary
'

containment integrity is not required as specified in
Sections 3.7.C.2 and 3.7.C.3.

1

19. Functional test is Itmited to the time where the UGTU is required to
meet the requirements of Section 4.7.C.1.a.

20. Calibration of the comparator requires the inputs from both
recirculation loops to be interrupted, thereby removing the flow
bias signal to the ApHM and RDM and scramming the reactor. This
calibration can only be performed during an outage.

21. Logic test in limited to the time where actual operation of the
equipment is permissibic.

22. One channel of either the reactor zone or refueling zone Reactor
Bu11 ding Ventilation Radiation Monitoring system may be
administratively bypassed for a period not to exceed 24 hours for
fonctional testing and calibration.

23. (DELETED)

24. This instrument check consists of comparing the thermocouple
readings for all valves for consistence and for nominal expected
values (not required during refueling outages).

25. During each refueling outage, all acoustic monitoring channels shall
be calibrated. This calibration includes verification of
acceleromotor renponue due to mechanical excitation in the vicinity
of the sonnor.

O
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NOTES FOR TABLES 4.2. A THil00GN 4.2.H (Continued)

26. This instrument check consists of comparing the background signalO levels for all valves for consistency and for nominal expected
values (not required during refueling outages).

27. Function.nl test frequency decreased to once/3 months to reduce the
challenges to relief valves per NUROG-0737, Item II.K.3.16.

|

O

|
,

O'

BFW-Unit 3 3.2/4.2-S6



~l

p#
-

103

'

x /
\

-2 \

\ / )
\ CURVE 1 $_

b CURVE 3 ;

3 x x .

.f$ 10 \
~

! \ N #
\ /-5'

| | \ #
\ CURVE 2 /-6

i \ #
'

v/% CURVE 57

CURVE 4 W j!,

i

-8
10

I 2 310 10 10 10 10 10

TEST INTERVAL - W HOURS
!

SYSTEM UNAVAILABILITY !
<

Figure 4.2-1

|

4 IlFN 3.2/4.2- 57
! Unit 3

i

i

___ _ _ _ - _ ___-_____________n_



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

:

3.2 PASESy

In addition to reactor protection instrumentation which initiates a
O\ reactor scram, protective instrumentation has been provided which

initiates action to mitigate the consequences of accidents which are.

: beyond the operator's ability to control, or terminates operator errors
before they result in serious consequences. This set of specifications
provides the limiting conditions of operation for the primary system

|
isolation function, initiation of the core cooling systems, control rod

1 block and standby gas treatment systems. The objectives of the
j specifications are (1) to assure the effectiveness of the protective
|

instrumentation when required by preserving its capability to tolerate a
single failure of any component of such systems even during periods when
portions of such systems are out of service for maintenance, and (ii) to
prescribe the trip settings required to assure adequate performance.

.
When necessary, one channel may be made inoperable for brief intervals to

! conduct required functional tests and calibrations,

some of the settings on the instrumentation that initiate or control core
and containment cooling have tolerances explicitly stated where the high

; and low values are both critical and may have a substantial effect oni

] safety. The setpoints of other instrumentation, where only the high or
i

low end of the setting has a-direct bearing'on safety, are chosen at a
level away from the normal operating range to prevent inadvertent
actuation of the safety system involved and exposure to abnormal

i situations.
i

i - Actuation of primary containment valves is initiated by protective
l instrumentation shown in Table 3.2.A which senses the conditions for
1 which isolation is required, such instrumentation must be available

whenever primary containment integrity is required.

The instrumentation which initiates primary system isolation is connected
in a dual bus arrangement. ,

!

The low water level instrumentation set to trip at 177.7" (538" above
.

vessel zero) above the top of the active fuel closes isolation valves in
j the RHR System, Drywell and Suppression Chamber exhausts and drains and

Reactor Water Cleanup Lines (Groups 2 and 3 isolation valves). The low
i reactor water level instrumentation that is set to trip when reactor

{ water level is 109.7" (470" above vessel zero) above the top of the
active fuel (Table 3.2.B) trips the recirculation pumps and initiates the

; RCIC and HpCI systems. The RCIC and HpCI system initiation opens the
turbine steam supply valve which in turn initiates closure of the
respective drain valves (Group 7).

The low water level instrumentation set to trip at 17.7" (378" above
I vessel zero) above the active fuel (Table 3.2.8) closes the Main steam
j Isolation Valves, the Main Steam Line Drain Valves, and the Reactor Water

sample Valves (Group 1). Details of valve' grouping and required closing'I

times are given in specification 3.7. These trip settings are adequate
to prevent core uncovery in the case of a break in the largest line

,

| assuming the maximum closing time.

i O
,

4
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3.2 BASES (Cont'd)

The low reactor water level instrumentation that is set to trip when
reactor water level is 17.7" (378* above vessel zero) above the top of
the active fuel (Table 3.2.B) initiates the LPCI, Core Spray Pumps,
contributes to ADS initiation, and starts the diesel generators. These
trip setting levels were chosen to be high enough to prevent spurious
actuation but low enough to initiate CSCS operation so that postaccident
cooling can be accomplished and the guidelines of 10 CFR 100 wil' not be
violated. For large breaks up to the complete circumferential break of a
28-inch recirculation line and with the trip setting given above, CSCS
initiation is initiated in time to meet the above criteria.

The high drywell pressure instrumentation is a diverse signal to the
water level instrumentation and, in addition to initiating CSCS, it
causes isolation of Groups 2 and 8 isolation valves. For the breaks
discussed above, this instrumentation will initiate CSCS operation at
about the same time as the low water level instrumentation; thus, the
results given above are applicable here also.

Venturis are provided in the main steam lines as a means of measuring
steam flow and also limiting the loss of mass inventory from the vessel
during a steam line break accident. The primary function of the
instrumentation is to detect a break in the main steam line. For the
worst case accident, main steam line break outside the drywell, a trip
setting of 140 percent of rated steam flow in conjunction with the flow
limiters and main steam line valve closure limits the mass inventory loss
such that fuel is not uncovered, fuel cladding temperatures remain below
1000*F, and release of radioactivity to the environs is well below
10 CPR 100 guidelines. Reference Section 14.6.5 FSAR.

Temperature monitoring instrumentation is provided in the main steam line
tunnel to detect leaks in these areas. Trips are provided on this
instrumentation and when exceeded, cause closure of isolation valves.
The setting of 200*F for the main steam line tunnel detector is low
enough to detect leaks of the order of 15 gpm; thus, it is capable of

,

covering the entire spectrum of breaks. For large breaks, the high steam |
flow instrumentation is a backup to the temperature instrumentation. In

1
the event of a loss of the reactor building ventilation system, radiant '

heating in the vicinity of the main steam lines raises the ambient
temperature above 200*F. The temperature increases can cause an
unnecessary main steam line isolation and reactor scram. Permission is
provided to bypass the terrperature trip for four hours to avoid an

unnecessary plant transient and allow performance of the secondary
containment leak rate test or make repairs necessary to regain normal
ventilation.

High radiation monitors in the main steam line tunnel have bec.. provided )
to detect gross fuel failure as in the control rod drop accident. With
the established nominal setting of three times normal background and main

O
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3.2 BASBS (Cont'd) :

:
j'' steam line isolation valve closure, fission product release is limited so'

\ ,)) that 10 CPR 100 guidelines are not exceeded for this accident. Reference ;

Section 14.6.2 FSAR. An alarm with a nominal setpoint of 1.5 x normal
full power background is provided also.

Pressure instrumentation is provided to close the main steam isolation
valves in RUN Mode when the main steam line pressure drops below 825 psig.

The HPCI high flow and temperature instrumentation are provided to detect
a break in the HPCI steam piping. Tripping of this instrumentation
results in actuation of HPCI isolation valves. Tripping logic for the

high flow is a 1-out-of-2 logic, and all sensors are required to be,

operable.

High temperature in the vicinity of the HPCI equipment is sensed by
four sets of four bimetallic temperature switches. The 16 temperature'

switches are arranged in two trip systems with eight temperature switches
in each trip system.

| The HPCI trip settings of 90 psi for high flow and 200*F for high
temperature are such that core uncovery is prevented and fission product
release is within limits.

The RCIC high flow and temperature instrumentation are arranged the same
as that for the HPCI. The trip setting of 450" water for high flow and
200*F for temperature are based on the same criteria as the NPCI.

O ,
<

High temperature at the Reactor Cleanup System floor drain could indicate
a break in the cleanup system. When high temperature occurs, the cleanup
system is isolated.

i

The instrumentation which initiates CSCS action is arranged in a dual bus
system. As for other vital instrumentation arranged in this fashion, the -

specification preserves the effectiveness of the system even during
periods when maintenance or testing is being performed. An exception to |
this is when logic functional testing is being performed.

'

The control rod block functions are provided to prevent excessive control i

o rod withdrawal so that McFR does not decrease to 1.07. The trip logic
for this function is 1-out-of-n: e.g., any trip on one of six APRMs.

eight IRMs, or four SRMs will result in a rod block. .

!

The minimum instrument channel requirements assure sufficient j

instrumentation to assure the single failure criteria is met. The !

minimum instrument channel requirements for the RBM may be reduced by one f,

for maintenance, testing, or calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other

channel is available, and the RBM is a backup system to the written
sequence for withdrawal of control rods.!

|
\ |

i

|
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3.2 BASES (Cont'd)

The APRM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operation at reduced flow. The APRM
provides gross core protection; i.e., limits the gross core power
increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set so that MCPR is maintained greater than 1.07.

The RBM rod block function provides local protection of the core; i.e.,
the prevention of critical power in a local region of the core, for a
single rod withdrawal error from a limiting control rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
scaling arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downscale indication is an indication the instrument has failed or the
instrument is not sensitive enough. In either case the instrument will
not respond to changes in control rod motion and thus, control rod motion
is prevented.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch is in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and minimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiverass of the system during periods of maintenance,
testing, or calibratict., and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

Two post treatment off gas radiation monitors are provided and, when
their trip point is reached, cause an isolation of the off-gas line.
Isolation is initiated when both instruments reach their high trip point
or one has an upscale trip and the other a downscale trip or both have a
downscale trip.

Both instruments are required for trip but the instruments are set so
that the instantaneous stack release rate limit given in
Specification 3.8 is not exceeded.

Four radiation monitors are provided for each unit which initiate Primary
containment Isolation (Group 6 isolation valves) Reactor Building
Isolation and operation of the Standby Gas Treatment System. These
instrument channels monitor the radiation in the reactor zone ventilation
exhaust ducts and in the refueling zone.

O
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3.2 BASES (Cont'd)

}
Trip setting of 100 ar/hr for the monitors in the refueling zone are
based upon initiating normal ventilation isolation and SGTS operation so
that none of the activity released during the refueling accident leaves
the Reactor Building via the normal ventilation path but rather all the
activity is processed by the SGTS.'

l Flow integrators and sump fill rate and pump out rate timers are used to
! determine leakage in the drywell. A system whereby the time interval to
| fill a known volume will be utilized to provide a backup. An air

sampling system is also provided to detect leakage inside the primary
,

! containment (See Table 3.2.E).
!
| For each parameter monitored, as listed in Table 3.2.F. there are two

channels of instrumentation except as noted. By comparing readings-
between the two channels, a near continuous surveillance of instrumentj

performance is available. Any deviation in readings will initiate an s

early recalibration, thereby maintaining the quality of the instrument
readings.

Instrumentation is provided for isolating the control room and initiating
a pressurizing system that processes outside air before supplying it to

! the control room. An accident signal that isolates primary containment
will also automatically isolate the control room and initiate the
emergency pressurization system. In addition, there are radiation

! monitors in the normal ventilation system that will isolate the control
room and initiate the emergency pressurization system. Activity required

O to cause automatic actuation is about one mrem /hr.
.

; Because of the constant surveillance and control exercised by TVA over

| the Tennessee Valley, flood levels of large magnitudes can be predicted
in advance of their actual occurrence. In all cases, full advantage will

: be taken of advance warning to take appropriate action whenever reservoir
I levels above normal pool are predicted; however, the plant flood

protection is always in place and does not depend in any way on advanced
,

warning. Therefore, during flood conditions, the plant will be permitted
, to operate until water begins to run across the top of the pumping
'

station at elevation 565. Seismically qualified, redundant level
switches each powered from a separate division of power are provided at
the pumping station to give main control room indication of this
condition. At that time an orderly shutdown of the plant will be
initiated, although surges even to a depth of several feet over the
pumping station deck will not cause the loss of the main condenser
circulating water pumps.

i

O
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|

3.2 BASES (Cont'd)

The operability of the meteorological instrumentation ensures that

sufficient meteorological data is available for estimating potential !
radiation dose to the public as a result of routine or accidental release
of radioactive materials to the atmosphere. This capability is required
to evaluate the need for initiating protective measures to protect the
health and safety of the public.

The operability of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic
event and evaluate the response of those features important to safety.
This capability is required to permit comparison of the measured response
to that used in the design basis for Browns Ferry Nuclear Plant. The
instrumentation provided is consistent with specific portions of the
recommendations of Regulatory Guide 1.12. " Instrumentation for
Earthquakes."

O

O

i BFN-Unit 3 3.2/4.2-63
|
|
|



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

4.2 BASES

The instrumentation listed in Tables 4.2.A through 4.2.F will be
i s

functionally tested and calibrated at regularly scheduled intervals. The
.

same design reliability goal as the Reactor Protection System of 0.99999
is generally applied for all applications of (1-out-of-2) X (2) logic.

,

Therefore, on-off sensors are tested once/3 months, and bistable trips
associated with analog sensors and amplifiers are tested once/ week.

Those instruments which, when tripped, result in a rod block have their
contacts arranged in a 1-out-of-n logic, and all are capable of being
bypassed. For such a tripping arrangement with bypass capability
provided, there is an optimum test interval that should be maintained in

' order to maximize the reliability of a given channel (~1). This takes
account of the fact that testing degrades reliability and the optimum
interval between tests is approximately given by:

i=

f
; Where: 1= the optimum interval between tests,

t= the time the trip contacts are disabled
from performing their function while
the test is in progress.

re the expected failure rate of the relays.
,

To test the trip relays requires that the channel be bypassed, the test made, and1

the system returned to its initial state. It is assumed this task requires an

estimated 30 minutes to complete in a thorough and workmanlike manner and that the
relays have a failure rate of 10-6 failures per hour. Using this data and the
above operation, the optimum test interval is:

*

i= = 1 x 10
-6

10
; = 40 days

!

(~7 ) UCRL-50451. Improving Availability and Readiness of Field Equipment Through
| Periodic Inspection, Benjamin Epstein, Albert Shiff, July 16, 1968, page 10,

Equation (24), Lawrence Radiation Laboratory.

O
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4.2 BASES (Cont'd) |

Por additional margin a test interval of once per month will be used
initially.

The sensors and electronic apparatus have not been included here as these
are analog devices with readouts in the control room and the sensors and
electronic apparatus can be checked by comparison with other like
instruments. The checks which are made on a daily basis are adequate to
assure operability of the sensors and electronic apparatus, and the test
interval given above provides for optimum testing of the relay circuits.

The above calculated test interval optimizes each individual channel,
considering it to be independent of all others. As an example, assume
that there are two channels with an individual technician assigned to
each. Each technician tests his channel at the optimum frequency, but
the two technicians are not allowed te communicate so that one can advise
the other that his channel is under test, Under these conditions, it is
possible for both channels to be under test simultaneously. Now, assume
that the technicians are required to communicate and that two channels
are never tested at the same time.

Forbidding simultaneous testing improves the availability of the system
over that which would be achieved by testing each channel independently.
These one-out-of-n trip systems will be tested one at a time in order to
take advantage of this inherent improvement in availability.

O

O
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4.2 BASES (Cont'd) |

l'
|

Optimizing each channel independently may not truly optimize the system i

O considering the overall rules of system operation. However, true system |
optimization is a complex problem. The optimums are broad, not sharp, and '

optimizing the individual channels is generally adequate for the system.

The formula given above minimizes the unavailability of a single channel ,

which must be bypassed during testing. The minimization of the )
unavailability is illustrated by Curve No. 1 of Figure 4.2-1 which assumes l
that a channel has a failure rate of 0.1 x 10-6/ hour and 0.5 hours is
required to test it. The unavailability is a minimum at a test !

3 hours.interval 1, of 3.16 x 10

If two similar channels are used in a 1-out-of-2 configuration, the test
interval for minimum unavailability changes as a function of the rules for
testing. The simplest case is to test each one independent of the other.
In this case, there is assumed to be a finite probability that both may be
bypassed at one time. This case is shown by curve No. 2. Note that the
unavailability is lower as expected for a redundant system and the minimum
occurs at the same test interval. Thus, if the two channels are tested
independently, the equation above yields the test interval for minimum
unavailability.

|

|
A more usual case is that the testing is not done independently. If both |

channels are bypassed and tested at the same time, the result is shown in

] Curve No. 3. Note that the minimum occurs at about 40,000 hours, much

j longer than for cases 1 and 2. Also, the minimum is not nearly as low as
i Case 2 which indicates that this method of testing does not take full )
' advantage of the redundant channel. Bypassing both channels for

simultaneous testing should be avoided.
,

The most likely case would be to stipulate that one channel be bypassed, I

tested, and restored, and then immediately following, the second channel
be bypassed, tested, and restored. This is shown by curve No. 4. Note
that there is no true minimum. The curve does have a definite knee and
very little reduction in system unavailability is achieved by testing at a
shorter interval than computed by the equation for a single channel.

The best test procedure of all those examined is to perfectly stagger the
tests. That is, if the test interval is four months, test one or the
other channel every two months. This is shown in curve No. 5. The
difference between cases 4 and 5 is negligible. There may be other
arguments, however, that more strongly support the perfectly staggered
tests, including reductions in human error.

: O
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4.2 BASES (Cont'd)

The conclusions to be drawn are these:

1. A 1-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the refueling area ventilation duct which
initiate building isolation and standby gas treatment operation are
arranged in two 1-out-of-2 logic systems. The bases given for the rod
blocks apply here also and were used to arrive at the functional testing
frequency. The off gas post treatment monitors are connected in a
2-out-of-2 logic arrangement. Based on experience with instruments of
similar design, a testing interval of once every three months has been
found adequate.

The automatic pressure relief instrumentation can be considered to be a
1-out-of-2 logic system and the discussion above applies also.

O

O
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3.3/4.3 REACTIVITY CONTROL

SURVEILLANCE REQUIREMENTSt
b LIMITING CONDITIONS FOR OPERATION/

3.3 REACTIVITY CONTROL 4.3 REACTIVITY CONTROL

ApplicabilityApplicability

Applies to the operational Applies to the surveillance
status of the control rod system. requirements of the control

rod system.

ObiectiveObiective

To assure the ability of the To verify the ability of the

control rod system to control control rod system to control

reactivity. reactivity.
,

Specification specification

A. Reactivity Limitations A. Reactivity Limitations

1. Reactivity margin - core 1. Reactivity margin -

loading core loading

A sufficient number of con- Sufficient control

trol rods shall be OPERABLE rods shall be withdrawn

O so that the core could be following a refueling

made subcritical in the outage when core

most reactive condition alterations were

during the operating cycle performed to

with the strongest control demonstrate with a
rod fully withdrawn and all margin of 0.38% a k/k

*

other OPERABLE control rods the core can be made
fully inserted. subcritical at any time

in the subsequent fuel
cycle with the
analytically determined
strongest OPERABLE
control rod fully
withdrawn and all other
OPERABLE rods fully
inserted.

O
'
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3.3/4 3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivity margin - INOPERABLE 4.3.A.2 Reactivity margin - IN-
control rods OPERABLE control rods

a. Control rod drives which can- a. Each partially or
.not be moved with control fully withdrawn
rod drive pressure shall be OPERABLE control
considered INOPERABLE. If rod shall be
a partially or fully with- exercised one notch
drawn control rod drive can- at least once each
not be moved with drive or week when operating
scram pressure the reactor above 30% power. In
shall be brought to the Cold the event power
Shutdown condition within 24 operation is
hours and shall not be continuing with

~

started unless (1) investi- three or more
gation has demonstrated that INOPERABLE control
the cause of the failure is rods, this test
not a failed control rod shall be performed
drive mechanism collet at least once eachhousing and (2) adequate day, when operating
shutdown margin has been above 30% power.
demonstrated as required
by Specification 4.3.A.2.c.

b. The control rod direc- b. A second licensed
tional control valves operator shall verify
for INOPERABLE control the conformance to
rods shall be disarmed Specification 3.3.A.2.d
electrically. before a rod may be

bypassed in the Rod
*

Sequence Control System.

O
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3.3/4.3 REACTIVITY CONTROL

O
t / LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivity margin - INOPERABLE 4.3.A.2 Reactivity margin - IN-

control rods (Cont'd) OPERABLE control rods
1 (Cont'd)

c. Control rods with scram c. When it is initially

times greater than those determined that a>

permitted by specification control rod is
3.3.C.3 are INOPERABLE, incapable of normal
but if they can be insertion a test

~ inserted with control shall be conducted to
rod drive pressure they demonstrate that the

j

need not be disarmed cause of the

electrically. malfunction is not a
failure in the

~

control rod drive
mechanism. If this
can be demonstrated
an attempt to fully
insert the control
rod shall be made.
If the control rod
cannot be inserted
and an investigation

O has demonstrated that
the cause of failure'

is not a failed
control rod drive
mechanism collet
housing, a shutdown

*
margin test shall be-
made to demonstrate
under this condition
that the core can be'

made subcritical for
any reactivity
condition during the
remainder of tne
operating cycle with

,

the analytically .
determined highest
worth control rod
capable of withdrawal
fully withdrawn, and
all other control |
rods capable of i

insertion fully |'

inserted.

O
,

,

!

|
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3.3/4.3 REACTIVITY OONTROL |

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivity margin - INOPERABLE 4.3.A.2 Reactivity margin - IN-
control rods (Cont'd) OPERABLE control rods

(Cont'd)

d. Control rods with a d. The control rod accumulators
failed " Full-in" or shall be determined OPERABLE
" Full-out" position at least once per 7 days by
switch may be bypassed verifying that the pressure
in the Rod Sequence and level detectors are not
control System and consi- in the alarmed condition.
dered OPERABLE if the
actual rod position is
known. These rods must
be moved in sequence to '

their correct positions
(full-in on insertion

or full-out on withdrawal).

e. Control rods with INOPERABLE
accLmulators or those whose
position cannot be

positively determined shall
be considered INOPERABLE.

f. INOPERABLE control rods
shall be positioned
such that Specification
3.3.A.1 is met. In
addition, during reactor
power operation, no more *

than one control rod in
any 5x5 array may be
INOPERABLE (at least 4
OPERABLE control rods
must separate any 2
INOPERABLE ones). If
this specification cannot

be met the reactor shall
not be started, or if at

power, the reactor shall
be brought to a shutdown

condition within 24 hours.

I

i
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3.3/4.3 REACTIVITY CONTROL
p
( LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

_

3.3.B. Control Rods 4.3.B. Control Rods

1. Each control rod shall be 1. The coupling integrity
coupled to its drive or shall be verified for
completely inserted and the each withdrawn control

control rod directional rod as follows:
control valves disarmed
electrically. This a. Verify that the
requirement does not apply control rod is
in the refuel conditica following the drive
when the reactor is vented. by observing a
Two control rod drives may response in the
be removed as long as nu? lear instru-
Specification 3.3.A.1 mentation each time
is met. a rod is moved when the

reactor is operatingi

above the preset power
level of the RSCS.

b. When the rod is fully
withdrawn the first
time after each
refueling outage or

3 after maintenance.
*

- observe that the drive
does not go to the
overtravel position.

2. The control rod drive 2. The control rod drive
housing support system shall housing support system
be in place during reactor shall be inspected
power operation or when the after reassembly and
reactor coolant system is the results of the
pressurized above atmospheric inspection recorded.
pressure with fuel in the
reactor vessel, unless all
control rods are fully
inserted and Specification
3.3.A.1 is met.

bG
|

:

|
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

3.a Whenever the reactor is in 3.a Prior to the start
the startup or run modes of control rod
below 20% rated power the withdrawal at
Rod Sequence Control System startup, the
(RSCS) shall be OPERABLE capability of the
except the RSCS constraints Rod Sequence Control
may be suspended by means System (RSCS) and
of the individual rod the Rod Worth
bypass switches for Minimizer to properly

fulfill their
1 - special criticality functions shall be

tests, or verified by the
~

following checks:

2 - control rod scram Sequence portion -
timing per 4.3.C.I. Select a sequence and

attempt to withdraw a
When RSCS is bypassed on rod in the remaining
individual rods for these sequences. Move one
exceptions RWM must be rod in a sequence and
OPERABLE per 3.3.B.3.c and select the remaining
a second licensed operator sequences and attempt
may not be used in lieu of to move a rod in
RWM. each. Repeat for all

sequences.

Group notch portion -
*

For each of the six
comparator circuits go
through test initiate:
comparator inhibit;
verify: reset. On
seventh attempt test is
allowed to continue
until completion is
indicated by
illumination of test
complete light,

i

|

|

9
l

|

|
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3.3/4.3 REACTIVITY CONTROL .

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods
!

3.b. During the shutdown 3.b. Prior to attaining 20%

procedure no rod movement rated power during rod
is permitted between the insertion at shutdown,

testing performed above the tests in 4.3.B.3.a

20% power and the shall be performed to

reinstatement of the RSCS verify RSCS
restraints at or above capability.

20% power. Alignment of
rod groups shall be ,

accomplished prior to
performing the tests.

I.
c. Whenever the reactor is in c. The capability of the

the startup or run modes Rod Worth Minimizer
below 20% rated power, the (RWM) shall be
Rod Worth Minimizer shall verified by.the

be OPERABLE. A second following checks:

$ licensed operator may verify
that the operator at the 1. The correctness of'

i reactor console is following the control rod
' the control rod program in withdrawal

'

lieu of RWM except as sequence input to

specified in 3.3.B.3.a. the RWM computer shall
be verified before
reactor startup or
shutdown.

2. The RWM computer online
diagnostic test shall
be successfully

i performed.

3. Prior to startup,
;

j proper annunciation of
: the selection error of
I at least one

out-of-sequence control
' rod shall be verified.
1

4. Prior to startup, the
* rod block function of .

the RWM shall be
; verified by moving an

j out-of-sequence control

i rod.

I
'

|:
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3.3/4.3 REACTIVITY CONTROL O
LINITING CON ^ITIONE "OE OPERATION E"""ILL".hCE REOL'!SS"P2,""E

3.3.B. Control Rods 4.3.B. Control Rods

3.3.B.3 (Cont'd) 4.3.B.3.c (Cont'd)

5. Prior to obtaining
20 percent rated
power during rod
insertion at
shutdown, verify

a

the latching of the
proper rod group
and proper

~

annunciation after
insert errors.

d. If Specifications 3.3.B.3.a d. When the RWM is not
through 3.3.B.3.c cannot OPERABLE a second

be met the reactor shall licensed operator

not be started. or if the will verify that the

reactor is in the RUN or correct rod program

STARTUP modes at less than is followed except

20% rated power, it shall as specified in

be brought to a shutdown 3.3.B.3.a.

condition immediately.

4. Control rods shall not be 4. Prior to control rod

withdrawn for startup or withdrawal for startup

refueling unless at least or during refueling,
'

two source range channels verify that at least two

have an observed count rate source range channels
equal to or greater than have an observed count
three counts per second. rate of at least three

counts per second.

5. During operation with 5. When a limiting

limiting control rod control rod pattern

patterns, as determined by exists, an instrument

the designated qualified functional test of the
personnel, either: RBM shall be performed

prior to withdrawal of
a. Both RBM channels shall the designated rod (s)

be OPERABLE: and at least s. ace per
24 hours thereafter.

or
1
I

b. Control rod withdrawal
shall be blocked.

O
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3.3/4.3 REACTIVITY CONTROL
p

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.C. Scram Insertion Times 4.3.C. Scram Insertion Times

1. The average scram 1. After each refueling

insertion time, based on outage, all OPERABLE
the deenergization of the rods shall be scram-time
scram pilot valve sole- tested from the fully

noids as time zero, of withdrawn position with

all OPERABLE control rods the nuclear system

in the reactor power pressure above 800 psig,
operation condition shall This testing shall be

completed prior tobe no greater than: ,

exceeding 40% power.
Bel w 20% power, only
rods in those sequences

(A12 and A34 Of
% Inserted From Avg. Scram Inser- B12 and B34) which
Pully Withdrawn tion Times (sec) were fully withdrawn in

the region from 100%
5 0.375 rod density to 50% rod.

20 0.90 density shall be

50 2.0 scram-time tested. The

90 3.5 sequence restraints
imposed upon the

O-
*

control rods in the
100-50 percent rod
density groups to the
preset power level may
be removed by use of
the individual bypass

switches associated
with those control
rods which are fully or
partially withdrawn and
are not within the
100-50 percent rod
density groups. In

order to bypass a rod,
the actual rod axial
position must be known;
and the rod must be in
the correct in-sequence
position.

O
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3 3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.c. Scram Insertion Times 4.3.c. Scram Insertion Times

2. The average of the scram inser- 2. At 16-week intervals, 10%
tion times for the three fastest of the OPERABLE control
OPERABLE control rods of all rod drives shall be scram-
groups of four control rods in timed above 800 psig.
a two-by-two array shall be no Whenever such scram time
greater than: measurements are made, an

evaluation shall be made
% Inserted From Avg. Scram Inser- to provide reasonable
Fully Withdrawn tion Times (sec) assurance that proper

control rod drive
5 0.398 performance is being

20 0.954 maintained.
~

50 2.120
90 3.800

3. The maximum scram insertion
time for 90% insertion of any
OPERABLE control rod shall not
exceed 7.00 seconds.

D. Reactivity Anomalies D. Reactivity Anomalies

The reactivity equivalent of During the startup test
the difference between the program and startup following
actual critical rod refueling outages, the
configuration and the expected critical rod configurations
configuration during power will be compared to the
operation shall not exceed 1% ak. expected configurations at

*

If this limit is exceeded, the selected operating conditions.
reactor will be shut down These comparisons will be
until the cause has been used as base data for
determined and corrective reactivity monitoring during
actions have been taken as subsequent power operation
appropriate. throughout the fuel cycle. At

specific power operating
conditions, the critical rod
configuration will be compared
to the configuration expected
based upon appropriately
corrected past data. This
comparison will be made at
least every full power month.

O
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.E. If Specifications 3.3.C and 4.3.E. Surveillance requirements are

3.3.D above cannot be met, as specified in 4.3.C and

an orderly shutdown shall be 4.3.D above.

initiated and the reactor
shall be in the Shutdown
Condition within 24 hours.

'P . Scram Discharge Volume (SDV) P. Scram Discharge Volume (SDV)

1. The scram discharge volume 1.a. The scram discharge

drain and vent valves shall volume drain and vent
be OPERABLE any time ttat valves shall be verified

the reactor protection oper. prior to each

system is required to be startup and monthly
~

OPERABLE except as thereafter. The valves

specified in 3.3.F.2. may be closed
intermittently for
testing not to exceed
I hour in any 24-hour
period during operation.

1.b. The scram discharge

volume drain and vent

O valves shall be
demonstrated OPERABLE
monthly.

2. In the event any SLV drain 2. When it is determined
or vent valve becomes that any SDV drain or
INOPERABLE, reactor vent valve is INOPERABL8,

operation may continue the redundant drain or
provided the redundant vent valve shall be

drain or vent valve is demonstrated OPERABLE
OPERABLE. immediately and weekly

t.hereafter.

3. If redundant drain or vent 3. No additional
I valves become INOPERABLE, surveillance required.

the reactor shall be in hot
standby within 24 hours.

.

:

O |.

!
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3.3/4.3 BASES

A. Reactivity Limitation

L. The requirements for the control rod drive system have been identified
by evaluating the need for reactivity control via control rod movement
over the full spectrum of plant conditions and events. As discussed
in subsection 3.4 of the Final Safety Analysis Report, the control rod
system design is intended to provide sufficient control of core

reactivity that the core could be made subcritical with the strongest
rod fully withdrawn. This reactivity characteristic has been a basic
assumption in the analysis of plant performance. Compliance with this
requirement can be demonstrated conveniently only at the time of
initial fuel loading or refueling. Therefore, the demonstration must
be such that it will apply to the entire subsequent fuel cycle. The
demonstration shall be performed with the reactor core in the cold,
xenon-free condition and will show that the reactor is subcritical by
at least R + 0.38 percent ok with the analytically determined
strongest control rod fully withdrawn.

The value of "R", in units of percent ak, is the amount by which the
core reactivity, in the most reactive condition at any time in the
subsequent operating cycle, is calculated to be greater than at the
time of the demonstration. "R", therefore, is the difference between
the calculated value of maximum core reactivity during the operating
cycle and the calculated beginning-of-life core reactivity. The value
of "R" must be positive or zero and must be determined for each fuel
cycle.

The demonstration is performed with a control rod which is calculated
to be the strongest rod. In determining this " analytically strongest"
rod, it is assumed that every fuel assembly of the same type has
identical material properties. In the actual core, however, the
control cell material properties vary within allowed manufacturing
tolerances, and the strongest rod is determined by a combination of
the control cell geometry and local k.. Therefore, an additional
margin is included in the shutdown margin test to account for the fact
that the rod used for the demonstration (the " analytically strongest")
is not necessarily the strongest rod in the core. Studies have been
made which compare experimental criticals with calculated criticals.
These studies have shown that actual criticals can be predicted within
a given tolerance band. For gadolinia cores the additional margin
required due to control cell material manufacturing tolerances and
calculational uncertainties has experimentally been determined to be
0.38 percent ak. When this additional margin is demonstrated, it
assures that the reactivity control requirement is met.

I

tillq
|

I
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3.3/4.3 BASES (Cont'd)
.

(,) 2. Reactivity margin - INOPERABLE control rods - Specification 3.3.A.2
requires that a rod be taken out of service if it cannot be moved with
drive pressure. If the rod is fully inserted and disarmed
electrically *, it is in a safe position of maximum contribution to
shutdown reactivity. If it is disarmed electrically in a nonfully

inserted position, that position shall be consistent with the shutdown
reactivity limitations stated in Specification 3.3.A.1. This assures
that the core can be shut down at all times with the remaining control
rods assuming the strongest OPERABLE control rod does not insert.
Also if damage within the control rod drive mechanism and in
particular, cracks in drive internal housings, cannot be ruled out,
then a generic problem affecting a number of drives cannot be ruled
out. Circumferential cracka resulting from stress-assisted
intergranular corrosion have occurred in the collet housing of drives
at several BWRs. This type of cracking could occur in a number of
drives and if the cracks propagated until severance of the collet
housing occurred, scram could be prevented in the affected rods.
Limiting the period of operation with a potentially severed rod af ter
detecting one stuck rod will assure that the reactor will not be
operated with a large number of rods with failed collet housings. The
Rod Sequence Control System is not automatically bypassed until
reactor power is above 20 percent power. Therefore, control rod
movement is restricted and the single notch exercise surveillance test
is only performed above this power level. The Rod Sequence Control

7-s\ System prevents movement of out-of-sequence rods unless power is above
t i 20 percent.
G

B. Control Rods

1. Control rod dropout accidents as discussed in the PSAR can lead to
significant core damage. If coupling integrity is maintained, the
possibility of a rod dropout accident is eliminated. The overtravel
position feature provides a positive check as only uncoupled drives
may reach this position. Neutron instrumentation response to rod
movement provides a verification that the rod is following its drive.
Absence of such response to drive movement could indicate an uncoupled
condition. Rod position indication is required for proper function of
the Rod Sequence Control System and the rod worth minimizer.

To disarm the drive electrically, four amphenol type plug connectors*

are removed from the drive insert and withdrawal solenoids rendering
the rod incapable of withdrawal. This procedure is equivalent to
valving out the drive and is preferred because, in this condition,
drive water cools and minimizes crud accumulation in the drive.
Electrical disarming does not eliminate position indication.

'

.

I

I
,,-~

s_- 1

|
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3.3/4.3 BASES (Cont'd)

2. The control rod housing support restricts the outward movement of a
control rod to less than 3 inches in the extremely remote event of a
housing failure. The amount of reactivity which could be added by
this small amount of rod withdrawal, which is less than a normal
single withdrawal increment, will not

contribute to any damage to the primary coolant system. The design
basis is given in subsection 3.5.2 of the PSAR and the safety
evaluation is given in subsection 3.5.4. This support is not required
if the reactor coolant system is at atmospheric pressure since there
would then be no driving force to rapidly eject a drive housing.
Additionally, the support is not required if all control rods are
fully inserted and if an adequate shutdown margin with one control rod
withdrawn has been demonstrated, since the reactor would remain
subcritical even in the event of complete ejection of the strongest
control rod.

3. The Rod Worth Minimizer (RWM) and the Rod Sequence Control System
(RSCS) restrict withdrawals and insertions of control rods to
prespecified sequences. All patterns associated with these sequences
have the characteristic that, assuming the worst single deviation from
the sequence, the drop of any control rod from the fully inserted
position to the position of the control rod drive would not cause the

reactor to sustain a power excursion resulting in any pellet average
enthalpy in excess of 280 calories per gram. An enthalpy of 280
calories per gram is well below the level at which rapid fuel
dispersal could occur (i.e., 425 calories per gram). Primary system
damage in this accident is not possible unless a significant amount of
fuel is rapidly dispersed. Reference Sections 3.6.6. 7.7.A 7.16.5.3,
and 14.6.2 of the FSAR, and NEDO-10527 and supplements thereto.

In performing the function described above, the RWM and RSCS are not
required to impose any restrictions at core power levels in excess of
20 percent of rated. Material in the cited reference shows that it is
impossible to reach 280 calories per gram in the event of a control
rod drop occurring at power greater than 20 percent, regardless of the
rod pattern. This is true for all normal and abnormal patterns
including those which maximize individual control rod worth.

O
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3.3/4.3 BASES (Cont'd)

At power levels below 20 percent of rated, abnormal control rod
patterns could produce rod worths high enough to be of concern
relative to the 280 calorie per gram rod drop limit. In this range

i the RWM and the RSCS constrain the control rod sequences and patterns
to those which involve only acceptable rod worths.

\>

j The Rod Worth Minimizer and the Rod Sequence Control System provide
automatic supervision to assure that out of sequence control rods will

;

i
not be withdrawn or inserted; i.e., it limits operator deviations from

planned withdrawal sequences. Reference Section *1.16.5.3 of the
I FSAR. They serve as a backup to procedure control of control rod

sequences, which limit the maximum reactivity worth of control rods.'

Except during specified exceptions, when the Rod Worth Minimizer is;

out of service a second licensed operator can manually fulfill the
control rod pattern conformance functions of this sy* tem. In this

case, the RSCS is backed up by independent procedural controls to
assure conformance.

i
j The functions of the RWM and RSCS make it unnecessary to specify a

license limit on rod worth to preclude unacceptable consequences in
I the event of a control rod drop. At low powers, below 20 percent,

these devices force adherence to acceptable rod patterns. Above 20
percent of rated power, no constraint on rod pattern is required to

;

assure that rod drop accident consequences are acceptable. Control
rod pattern constraints above 20 percent of rated power are imposed by

O power distribution requirements, as defined in Sections 3.5.I, 3.5.J.
4.5.I. and 4.5.J of these technical specifications. Power level for

,

; automatic bypass of the RSCS function is sensed by first stage turbine
i pressure. Because the instrument has an instrument error of 110
|

percent of full power the nominal instrument setting is 30 percent of
j rated power,

f Because it is allowable to bypass certain rods in the RSCS during
i scram-time testing below 20 percent of rated power in the startup or

.
run modes, a second licensed operator is not an acceptable substitute

! for the RWM during this testing.

4. The Source Range Monitor (SRM) system performs no automatic safety
system function; i.e., it has no scram function. It does provide the'

'
I operator with a visual indication of neutron level. The consequences
! of reactivity accidents are functions of the initial neutron flux. !

The requirement of at least three counts per second assures that any4

'
transient, should it occur, begins at or above the initial value of
10-8 of rated power used in the analyses of transients from cold
conditions. One OPERABLE SRM channel would be adequate to monitor the ;

approach to criticality using homogeneous patterns of scattered
i control rod withdrawal. A minimum of two OPERABLE SRMs are provided

as an added conservatism.'

I i

f
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3.3/4.3 BASES (Cont'd)

5. The Rod Block Monitor (RBM) is designed to automatically prevent fuel
damage in the event of erroneous rod withdrawal from locations of high
power density during high power level operation. Two RBM channels are
provided, and one of these may be bypassed from the console for
maintenance and/or testing. Automatic rod withdrawal blocks from one
of the channels will block erroneous rod withdrawal soon enough to
prevent fuel damage. The specified restrictions with one channel out
of service conservatively assure that fuel damage will not occur due
to rod withdrawal errors when this condition exists.

A limiting control rod pattern is a pattern which results in the core
being on a thermal hydraulic limit (i.e., MCPR = *** or LHGR =
13.4). During use of such patterns, it is judged that testing of the
RBM system prior to withdrawal of such rods to assure its operability
will assure that improper withdrawal does not occur. It is normally
the responsibility of the nuclear engineer to identify these limiting
patterns and the designated rods either when the patterns are
initially established or as they develop due to the occurrence of
INOPERABLE control rods in other than limiting patterns. Other
personnel qualified to perform these functions may be designated by
the plant superintendent to perform these functions.

C. Scram Insertion Times

The control rod system is designed to bring the reactor subcritical at a
rate fast enough to prevent fuel damage; i.e., to prevent the MCPR from
becoming less than 1.07. Analysis of this transient shows that the
negative reactivity rates resulting from the scram (FSAR Figure N3.6-9)
with the average response of all the drives as given in the above
specification, provide the required protection, and MCPR remains greater
than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant startup and was determined to be caused by
particulate material (probably construction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirt /
operating conditions and the insensitivity of the redesigned drive
(CRD7RDB1448) has been demonstrated by a series of engineering tests under
simulated reactor operating conditions. The successful performance of the
new drive under actual operating conditions has also been demon w ated by
consistently good in-service test results for plants using the new drive
and may be inferred from plants using the older model

***See Section 3.5.K

O

BPN-Unit 3 3.3/4.3-16



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

.

I

| 3.3/4.3 BASES (Cont'd)
O
V drive with a modified (larger screen size) internal filter which is less'

prone to plugging. Data has been documented by surveillance reports in
various operating plants. These include Oyster Creek, Monticello,

;
Dresden 2, and Dresden 3. Approximately 5000 drive tests have been
recorded to date.

Following identification of the " plugged filter" problem, very frequent
j scram tests were necessary to ensure proper performance. However, the,

more frequent scram tests are now considered totally unnecessary and
,

a unwise for the following reasons:
1

1. Erratic scram performance has been identified as due to an obstructed
i drive filter in type "A" drives. The drives in BFNP are of the new
. "B" type design whose scram performance is unaffected by filter
I condition.

2. The dirt load is primarily released during startup of the reactor when
! the reactor and its systems are first subjected to flows and pressure
; and thermal stresses. Special attention and measures are now being
i taken to assure cleaner systems. Reactors with drives identical or

similar (shorter stroke, smaller piston areas) have operated through
many refueling cycles with no sudden or erratic changes in scram

i

| performance. This preoperational and startup testing is sufficient to
detect anomalous drive performance.

3. The 72-hour outage limit which initiated the start of the frequent
; scram testing is arbitrary, having no logical basis other than

quantifying a " major outage" which might reasonably be caused by anj
event so severe as to possibly affect drive performance. This

;

requirement is unwise because it provides an incentive for shortcut
actions to hasten returning "on line" to avoid the additional testing

)

{ due a 72-hour outage.

l

!

1

i

i

!
.

1 -

1

1

I
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3.3/4.3 BASES (Cont'd)

The surveillance requirement for scram testing of all the control rods
after each refueling outage and 10 percent of the control rods at 16-week
intervals is adequate for determining the operability of the control rod
system yet is not so frequent as to cause excessive wear on the control
rod system components.

The numerical values assigned to the predicted scram performance are based
on the analysis of data from other BWRs with control rod drives the same
as those on Browns Ferry Nuclear Plant.

The occurrence of scram times within the limits, but significantly longer
than the average, should be viewed as an indication of systematic problem
with control rod drives especially if the number of drives exhibiting such
scram times exceeds eight, the allowable number of INOPERABLE rods.

In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds ar1 allowed between a neutron
sensor reaching the scram point and the start of control rod motion.

This is adequate and conservative when compared to the typical time delay
of about 210 milliseconds estimated from scram test results.
Approximately the first 90 milliseconds of each of these time intervals
result from the sensor and circuit delays after which the pilot scram
solenoid deenergizes and 120 milliseconds late., the control rod motion is
estimated to actually begin. However, 200 milliseconds, rather than 120
milliseconds, are conservatively assumed for this time interval in the
transient analyses and are also included in the allowable scram insertion
times of Specification 3.3.C.

In order to perform scram time testing as required by Specification
4.3.C.1, the relaxation of certain restraints in the rod sequence control
system is required. Individual rod bypass switches may be used as
described in Specification 4.3.C.1.

The position of any rod bypassed must be known to be in accordance with
rod withdrawal sequence. Bypassing of rods in the manner described in
Specification 4.3.C.1 will allow the subsequent withdrawal of any rod
scrammed in the 100 percent to 50 percent rod density groups; however, it
will maintain group notch control over all rods in the 50-percent to
0-percent rod density groups. In addition, RSCS will prevent movement of
rods in the 50-percent density to a preset power level range until the
scrammed rod has been withdrawn.

,

1

l

|
1

|

9
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3.3/4.3 BASES

D. Reactivity Anomalies
.

During each fuel cycle excess operative reactivity varies as fuel depletes
and as any burnable poison in supplementary control is burned. The
magnitude of this excess reactivity may be inferred from the critical rod

: configuration. As fuel burnup progresses, anomalous behavior in the
excess reactivity may be detected by compariron of the critical rod

.,

pattern at selected base states to the predicted rod inventory at that!

i state. Power operating base conditions provide the most sensitive and
directly interpretable data relative to core reactivity. Furthermore,
using power operating base conditions permits frequent reactivity

|
comparisons.

Requiring a reactivity comparison at the specified frequency assures that
a comparison will be made before the core reactivity chat.ge exceeds
1 percent Ak. Deviations in core reactivity greater than 1 percent Ak

are not expected and require thorough evaluation. One percent reactivity
limit is considered safe since an insertion of the reactivity into the
core would not lead to transients exceeding design conditions of the
reactor system.

E. No BASES provided for this specification

F. Scram Discharge Volume

| The nominal stroke time for the scram discharge volume vent and drain
valves is i 30 seconds following a scram. The purpose of these valves is

i to ilmit the quantity of reactor water discharged after a scram and no
! direct safety function is performed. The surveillance for the valves

assures that system drainage is not impeded by a valve which fails to open
and that the valves are OPERABLE and capable of closing upon a scram.

3

References
i

1. Generic Eeload Puel Application,
;

Licensing Topical Report, NEDE-24011-P-A and Addenda.'
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3.4/4.4 STANDBY LIOUID CONTROL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.4 STANDBY LIOUID CONTROL SYSTEM 4.4 STANDBY LIOUID CONTROL SYSTEM

Applicability Applicability

Applies.to the operating status Applies to the surveillance

of the Standby Liquid Control requirements of the Standby
, System. Liquid Control System.

Obiective obiective

To assure the availability of a To verify the operability of the

system with the capability to Standby Liquid Control System.
' shut down the reactor and mali.tain

'

the Shutdown condition without
the use of control rods.

Specification Specification

A. Normal System Availability A. Normal System Availability

1. The Standby Liquid control The operability of the Standby

System shall be_ OPERABLE Liquid Control System shall be
at all times when there verified by the performance

O is fuel in the reactor of the following tests:

vessel and the reactor is
not in a Shutdown Condition 1. At least once per month

with all OPERABLE control each pump loop shall be
rods fully inserted except functionally tested..

as specified in 3.4.B.l.
'

2. At least once during each
,

operating cycle:s

'

' a. Check that the setting
of the system relief
valves is 1,425 1 75
psig,

b. Manually initiate the
system, except explosive

,

,

valves. Pump boron

.
. solution through the
recirculation path and
back to the Standby
Liquid Control Solution
Tank. Minimum pump flow
rate of 39 gpm against a
system head of 1,275'
psig shall be verified.
After pumping boronO, solution, the system

,

shall be flushed with'

demineralized water.
i,.

3.4/4.4-1i BFN-Unit 3 i -
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3.4/4.4 STANDBY LIOUID CONTROL SYSTEM
.

LIMITING CONDITIONS FOR OPERATION
_ SURVEILLANCE REQUIREMENTS

4.4.A Normal System Applicability

c. Manually initiate one of
the Standby Liquid
Control System loops and
pump demineralized water
into the reactor vessel.

This test checks
-

explosion of the charge
associated with the,

tested loop, proper
operation of the valves,
and pump operability.
Replacement charges shall
be selected such that the
age of charge in service
shall not exceed five
years from the
manufacturer's assembly
date.

' d. Both systems, including
both explosive valves, h
shall be tested in the
course of two operating
cycles.

B. Operation with Inoperable B. Surveillance with Inoperable
Components Components

1. From and after the date 1. When a component is found
that a redundant component to be INOPERABLE, its
is made or found to be redundant component shall

,

INOPERABLE, Specification be demonstrated to be
3.4.A.1 shall be considered OPERABLE immediately and
fulfilled and continued daily thereafter until the
operation permitted INOPERABLE component is
provided that the repaired.
component is returned to
an OPERABLE condition
within seven days. |,

'
.

i

|

@
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3.4/4.4 STANDBY LIQUID CONTROL SYSTEM

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.4.C. Sodium Pentaborate Solution 4.4.C. Sodium Pentaborate Solution

At all t$nes when the Standby The following tests shall be

Liquid control System is performed to verify the

required to be OPERABLE the availability of the Liquid

following conditions shall control Solution:

be met:

1. The net volume - 1. Volume: Check at least
concentration of the Liquid once per day.

Control Solution in the
liquid control tank 2. Temperature: Check at

'

shall be maintained as lea t once per day.
~

-

required in Figure 3.4-1.

2. The temperature of the 3. Concentration: Check at
liquid control solution least once per month.

shall be maintained above Also check concentration
the curve shown in Figure any time water or boron

3.4-2. This includes the is added to the solution
piping between the standby or solution temperature

liquid control tank and is below the temperature
the suction inlet to the required in Figure 3.4-2.

O pumps.

D. If Specifications 3.4.A
through 3.4.C cannot be met,
the reactor shall be placed in

a Shutdown condition with all
*

OPERABLE control rods fully
inserted within 24 hours. )

|

|

O
|
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3.4 BASES: STANDBY LIOUID CONTROL SYSTEM

O A. If no more than cne OPERABLE control rod is withdrawn, the basic
\s / shutdown reactivity requirement for the core is satisfied and the

Standby Liquid Control System is not required. Thus, the basic
reactivity requirement for the core is the primary determinant of
when the Liquid Control System is required.

The purpose of the Liquid control System is to provide the capability
of bringing the reactor from full power to a cold, xenon-free
Shutdown Condition assuming that none of the withdrawn control rods
can be inserted. To meet this objective, the Liquid control System
is designed _to inject a quantity of boron that produces a
concentration greater than 600 ppe of boron in the reactor core in
less than 125 minutes. The 600 ppm concentration in the reactor core
is required to bring the reactor.from full power to a subcritical
condition, considering the hot to cold reactivity difference, xenon j

.

poisoning, etc. The time requirement for inserting the boron
solution was selected to override the rate of reactivity insertion

!

caused by cooldown of the reactor following the xenon poison peak.

The minimum limitation on the relief valve setting is intended to
prevent the loss of liquid control solution via the lifting of a
relief valve at too low a pressure. The upper limit on the relief
valve settings provides system protection from overpressure.

B. Only one of the two standby liquid control pumping loops is needed
for operating the system. One INOPERABLE pumping circuit does notp) immediately threaten shutdown capability, and reactor operation can(,,
continue while the circuit is being repaired. Assurance that the
remaining system will perform its intended function and that the
long-term average availability of the system is not reduced is
obtained from a one-out-of-two system by an allowable equipment
out-of-service time of one-third of the normal surveillance!

frequency. This method determines an equipment out-of-service time
of 10 days. Additional conservatism is introduced by reducing the
allowable out-of-service time to seven days, and by increased testing
of the OPERABLE redundant component.

C. Level indication and alarm indicate whether the solution volume has
changed, which might indicate a possible solution concentration
change. The test interval has been established in consideration of
these factors. Temperature and liquid level alarms for the system
are annunciated in the control room.

The solution is kept at least 10*F above the saturation temperature
g

i to guard against boron precipitation. The margin is included in
Figure 3.4-2.

3

.

O
,

I
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3.4 BASES

3.4.C (Cont'd)

The volume concentration requirement of the solution is such that should
evaporation occur from any poht within the curve, a low level alarm will
annunciate before the temperature-concentration requirements are
exceeded. The quantity of stored boron includes an additional margin (25
percent) beyond the amount needed to shut down the reactor to allow for
possible imperfect mixing of the chemical solution in the reactor water.

A minimum quantity of 4,160 gallons of solution having a 13.4 percent
sodium pentaborate concentration or the equivalent is required to meet
this shutdown requirement as defined in Figure 3.4-1.

4.4 BASES: STANDBY LIOUID CONTROL SYSTEM

Experience with pump operability indicates that the monthly test, in
combination with the tests during each operating cycle, is sufficient to
maintain pump performance. Various components of the system are
individually tested periodically, thus making unnecessary more frequent
testing of the entire system.

The solution temperature and volume are checked at a frequency to assure
a high reliability of operation of the system should it ever be required.

9

O
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; 3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 CORE AND CONTAINMENT COOLING 4.5 CORE AND CONTAIMENT COOLING
SYSTEMS SYSTEMS

Applicability Applicability

Applies to the operational Applies to the surveillance

status of the Core and requirements of the Core and

containment Cooling Systems. Containment Coo Ung Systems when
the corresponding limiting condi-
tion for operation is in effect.

Obiective Objective

'

To assure the operability of To verify the operability of the~
the Core and Containment Cooling Core and Containment Cooling

Systems under all conditions for Systems under all conditions for
which this cooling capability is which this cooling capability is

; an essential response to plant an essential response to plant
'

abnormalities, abnormalities.

Specifica'. ion Specification

A. Core Spray System (CSS) A. Core Spray System (CSS 1

O,

; 1. The CSS shall be OPERABLE: 1. Core Spray System Testing.
!

) (1) prior to reactor Item Prequency
'

startup from a
cold condition, or a. Simulated Once/

Automatic Operating'
(2) when there is irradiated Actuation Cycle

i fuel in the vessel test
and when the reactor

,

vessel pressure b. Pump Opera- Once/
is greater than bility month
atmospheric pressure,
except as specified c. Motor Once/
in Specification operated month4

3.5.A.2. Valve>

operability

d. System flow Once/3
rate: Each months
loop shall
deliver at
least 6250
gpm against
a system

j head corres-
ponding to a

:

BPN-Unit 3 3.5/4.5-1 -
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.A Core Spray System (CSS) 4.5.A Core Spray System (CSS)

4.5.A.l.d (Cont'd)

105 psi
differential
pressure
between the
reactor vessel
and the primary
containment.

e. Testable once/
Check Valve Operating

*

Cycle

2. If one CSS loop is INOPERABLE, 2. When it is determined that one
the reactor may remain in core spray loop is INOPERABLE,
operation for a period not to at a time when operability is
exceed 7 days providing required, the other core spray
all active components in loop, the RHRS (LPCI mode), and
the other CSS loop and the the diesel generators shall be
RHR system (LPCI mode) demonstrated to be OPERABLE
and the diesel generators immediately. The OPERABLE core
are OPERABLE. spray loop shall be demonstrated

to be OPERABLE daily thereafter.

3. If Specification 3.5.A.1 or
specification 3.5.A.2 cannot

'

be met, the reactor shall be

shutdown in the Cold
condition within 24 hours.

4. When the reactor vessel
pressure is atmospheric and
irradiated fuel is in the
reactor vessel at least one
core spray loop with one
OPERABLE pump and associated
diesel generator shall be
OPERABLE, except with the
reactor vessel head removed
as specified in 3.5.A.5 or
prior to reactor startup as
specified in 3.5.A.I.

O
|
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE R9QUIREMENTS
,

3.5.A Core Spray System (CSS)

5. When irradiated fuel is in
the reactor vessel and the
reactor vessel head is
removed, core spray is not

required provided work is
not in progress which has
the potential to drain the
vessel, provided the fuel
pool gates are open and the
fuel pool is maintained

',
above the low level alarm ~

point, and provided one
RHRSW pump and associated
valves supplying the standby
coolant supply are OPERABLE.

4

O

,

!

!

|
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3 5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEII. LANCE REQUIREMENTS

3.5.B Residual Heat Removal System 4.5.B. Residual Heat Removal System
(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling) Cooling)

1. The RHRS shall be OPERABLE: 1. a. Simulated Once/
Automatic Operating

(1) prior to a reactor Actuation Cycle
startup from a Cold Test
Condition; or

(2) when there is b. Pump Op9ra- Once/
irradiated fuel in bility month
the reactor vessel
and when the reactor ~

vessel pressure is c. Motor Opera- Once/
greater than ted valve month
atmospheric, except as operability
specified in
Specifications 3.5.B.2, d. Pump Flow Once/3
through 3.5.B.7. Rate months

e. Testable
Check Oncel
Valve Operating |hcycle

Each LPCI pump shall deliver 9000
gpm against an indicated system
pressure of 125 psig. Two LPCI

*pumps in the same loop shall
deliver 12000 gpm against an indi-
cated system pressure of 250 psig.

2. With the reactor vessel 2. An air test on the drywell
pressure less than 105 psig, and torus headers and nozzles
the RHR may be removed shall be conducted once/5
from service (except that two years. A water test may be
RHR pumps-containment cooling performed on the torus header
mode and associated heat in lieu of the air test.,

exchangers must remain
OPERABLB) for a period not to
exceed 24 hours while being
drained of suppression chamber

,

quality water and filled with
primary coolant quality water
provided 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.

BFN-Unit 3 3.5/4.5-4 .
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| 3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEIL. LANCE REQUIREMENT

3.5.B Residual Heat Removal System 4.5.B. Residual Heat Removal System

I (RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling) Cooling)

2

3. If one RHR pump (LPCI mode) 3. When it is determined that
is INOPERABLE, the reactor .one Rim pump (LPCI mode) is
may remain in operation for INOPERABLE at a time when

; a period not to exceed 7 days operability is required,

i provided the remaining RHR the remaining RHR pumps
j pumps (LPCI mode) and both (LPCI mode) and active-
~ ' access paths of the RHRS components in both access

(LPCI mode) and the CSS and- paths of the RHRS (LPCI mode)
;

! the diesel generators remain and the C;S and the diesel
~

' OPERABLE. generators shall be
,

demonstrated to be OPERABLE4

i immediately and daily

thereafter.
,

j 4. If any 2 RHR pumps (LPCI 4. No additional surveillance
mode) become INOPERABLE, the required.'

i reactor shall be placed in
' the Cold Shutdown condition

within 24 hours.
3

5. If one RHR pump (containment 5. When it is determined that
cooling mode) or associated one RHR pump (containment
heat exchanger is INOPERABLE, cooling mode) or associated
the reactor may remain in heat exchanger is INOPERABLE'

operation for a period not to at a time when operability
*

exceed 30 days provided the is required, the remaining

remaining RHR pumps RHR pumps (containment
1 (containment cooling mode) cooling mode), the
I and associated heat associated heat exchangers
; exchangers and diesel and diesel generators, and j

j generators and all access all active components in !
; paths of the RHRS the access paths of the RHRS ,

'

! (containment cooling mode) (containment cooling mode)
'

are OPERABLE, shall be demonstrated to be i

'

! OPERABLE immediately and
; weekly thereafter until the
!

- INOPERABLE RHR pump

'; (containment cooling mode) and
associated heat exchanger is

,

returned to normal service. |

i

i O
, .

!
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 B. Residual Heat Removal System 4.5 B. Residual Heat Removal System

(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling) Cooling)

6. If two RHR pumps (containment 6. When it is determined that
cooling mode) or associated two RHR pumps (containment
heat exchangers are cooling mode) or associated
INOPERABLE, the reactor may heat exchangers are
remain in operation for a INOPERABLE at a time when
period not to exceed 7 days operability is required, the
provided the remaining RHR remaining RHR pumps
pumps (containment cooling (containment cooling mode),

,

mode), the associated heat the associated heat
exchangers, diesel exchangers, diesel

~

generators, and all access generators, and all active
paths of the RHRS components in the access
(containment cooling mode) paths of the RHRS
are OPERABLE. (containment cooling

mode) shall be demonstrated
to be OPERABLE immediately
and daily thereafter until
at least three RHR pumps
(containment cooling mode)

|and associated heat
exchangers are returned to
normal service.

7. If two access paths of the 7. When it is determined that
RHRS (containment cooling one or more access paths of

*
mode) for each phase of the the RHRS (containment
mode (drywell sprays, cooling mode) are INOPERABLE
suppression chamber sprays, when access is required,
and suppression pool cooling) all active components
are not OPERABLE, the unit in the access paths of the
may remain in operation for a RHRS (containment cooling
period not to exceed 7 days mode) shall be demonstrated
provided at least one path to be OPERABLE immediately
for each phase of the mode and all active components in
remains OPERABLE. the access paths which are

not backed by a second
OPERABLE access path for
the same phase of the mode
(drywell spra,. suppression
chamber sprays and
suppression pool cooling)

'

shall be demonstrated to be I

OPERABLE daily thereafter
until the second path is
returned to normal service,

,

!
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.B Residual Heat Removal System 4.5.B Residual Heat Removal System

(RHRS) (LPCI and Containment (|ttgtS) (LPCI and Containment
Cooling)(cont'd) Cooling)(cont'd)

8. If Specifications 3.5.B.1 8. No additional surveillance
; through 3.5.B.7 are not met, required,

an orderly shutdown shall be
initiated and the reactor
shall be shutdown and
placed in the Cold Condition
within 24 hours.

9. When the reactor vessel 9. When the reactor vessel*

pressure is atmospheric and pressure is atmospheric, -

irradiated fuel is in the the RHR pumps and valves
reactor vessel at least one RHR that are required to be

loop with two pumps or two loops OPERABLE shall be
with one pump per loop shall demonstrated to be OPERABLE
be OPERABLE. The pumps' monthly.

associated diesel generators
must also be OPERABLE.

*

! 10. If the conditions of 10. No additional surveillance
Specification 3.5.A.5 are met, required.

;

1 LPCI and containment cooling

| are not required.

11. When there is irradiated fuel 11. The B and D RHR pumps on
in the reactor and the reactor unit 2 which supply

*

vessel pressure is greater than cross-connect capability

atmospheric, unit 2 RHR pumps B shall be OPERABLE
and D associated with heat ex- monthly when the
changers and valves must be cross-connect capability

OpKRABLE and capable of is required.

supplying cross-connect4

capability except as specified;

| in Specification 3.5.B.12
| below. (Note: Because
i cross-connect capability is not

,

1 a short-term requirement, a
component is not considered
INOPERABLE if cross-connect
capability can be restored to
service within 5 hours.)

i

,

'

.

&
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3 5.B Residual Heat Removal System 4.5.B Residual Heat Removal System0

(RHRS) (LPCI and Containment (RHRS) (LPCI and Containment
Cooling)(Cont'd) Cooling)(Cont'd)

12. If one RHR pump or associated 12. When it is determined
heat exchanger located that one RHR pump or
on the unit cross-connection associated heat exchanger
in unit 2 is INOPERABLE located on the unit
for any reason (including cross-connection in the
valve inoperability, adjacent unit is
pipe break, etc.), the reactor INOPERABLE at a time when
may remain in operation operability is required,
for a period not to exceed the remaining RHR pump and
30 days provided the remaining associated heat exchanger

~

RHR pump and associated diesel on the unit cross-connection
generator are OPERABLE. and the associated diesel

generator shall be
demonstrated to be OPERABLE
immediately and every 15
days thereafter until the
INOPERABLE pump and
associated heat exchanger
are returned to normal
service.

13. If RHR cross-connection flow or 13. No additional surveillance
heat removal capability is lost, required.
the unit may remain in operation
for a period not to exceed 10
days unless such capability is

*

restored.

14. All recirculation pump 14. All recirculation pump
discharge valves shall discharge valves shall
be OPERABLE prior to be tested for operability
reactor startup (or during any period of
closed if permitted reactor Cold Shutdown
elsewhere in these exceeding 48 hours, if
specifications). operability tests have,

not been performed
during the preceding
31 days.

O
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

O
Q LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RHR Service Water and Einergency 4.5.C |t_HR Service Water and ,

Boulement cooling water Systems energency Equipment cooling

(EECWS) Water Systems (EECWS),

1. Prior to reactor startup from 1. a. Each of the RHRSW pumps
a Cold Condition, 9 RHRSW normally assigned to
pumps must be OPERABLE, with automatic service on

j ~1 pumps (including pump B1' the EECW headers will
i or B2) assigned to RHRSW be tested

service and 2 automatically automatically each time
;

i starting pumps assigned to the diesei generators

RECW service. are tested. Each of the
; RHRL'd pumps and all

~

associated essential
control valves for the
EECW headers and RHR heat
exchanger headers shall,
be demonstrated to be
OPERABLE once every three
toonths.

b. Annually each RHRSW pump
! shall be flow-rate
j tested. To be considered
| OPRRABLE, each pump shall

pump at least 4500 gpm
| through its normally
1 assigned flow path.

.

|
4

1

!

|

| I
4

J

t

i

.
.

i
!
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3 5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RRR Service Water and Emergency 4.5.C RHR Service Water and
Equipment Cooling Water Systems Emergency Equipment Cooling
(EECWS) (Cont'd) Water Systems (EECWS) (Cont'd)

2. During reactor power 2. a. If no more than two
operation, RHRSW pumps RHRSW pumps are
must be OPERABLE and INOPERABLE, increased
assigned to service as surveillance is not
indicated in Table 3.5-1 required.
for the specified time
limits. b. When three RHRSW pumps

are INOPERABLE, the

remaining pumps,
associated essential

-

control valves, and

associated diesel
generators shall be
operated weekly.

c. When four RHRSW pumps are
INOPERABLE, the remaining
pumps, associated
essential control valves,

|hand associated diesel
generators shall be
operated daily.

3. During power operation, 3. Routine surveillance for
both RHRSW pumps B1 and these pumps is specified
B2 normally or alternately in 4.5.C.1.

'

assigned to the RHR heat
exchanger header supplying
the standby coolant supply
connection must be
OPERABLE; except as
specified in 3.5.C.4
and 3.5.C.5 below.

,

O
l

l
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i

O
TABLE 3.5-1

Time Minimum !

Limit Service Assignment
(Days) RHRSW BBCVE

(4) (1)
Indefinite 7 3

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

(4) (1)
7 6 2

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

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

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

(4) Requirements may be reduced by two for each unit with fuel
.; unloaded.
i

|

'
!

|

|

; I

i

!

j

O |
|

\
.
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1.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS
.

,IMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RHR Service Water and Emergency 4.5.C RHR Service Water and
Equipment Cooling Water Systems Emergency Equipment Cooling
(EECWS) (Cont'd) Water Systems (EECWS) (Cont'd)

4. One of the B1 or B2 RHRSW 4. When it is determined that
pumps assigned to the RHR the B1 or B2 RNRSW pump
heat exchanger supplying is INOPERABLE at a time
the standby coolant supply when operability is
connection may be required, the OPERABLE
INOPERABLE for a period RHRSW pump on the same
not to exceed 30 days header and its associated
provided the OPERABLE pump diesel generator and the
is aligned to supply the RHR heat exchanger header
RHR heat exchanger header and associated essential

~
,

and the associated diesel control valves shall be
generator and essential _ demonstrated to be OPERABLE
control valves are OPERABLE. immediately and every

15 days thereafter.

| 5. The standby coolant supply
capability may be INOPERABLE
for a period not to exceed,

10 days.
,_

6. If Specifications 3.5.C.2
through 3.5.C.5 are not
met, an orderly shutdown
shall be initiated and the
unit placed in the Cold

Shutdown condition within '

24 hours.

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

,

l

|

.

_

m

U4
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3.5/4.5 CORE AND CONTAltJMENT COOLING SYSTEMS

SURVEILLANCE REQUIREMENTSLIMITING CONDITIONS FOR OPERATION

3.5.D Equipment Area Coolers 4.5.D Equipment Area Coolers

1. Each equipment area coolet1. The equipment area cooler
associated with each RilR is operated in conjunction

with the equipment served -

pump and the equipment
area cooler associated by that particular cooler;

therefore, the equipmentwith each set of core area coolers are tested atspray pumps (A and C the same frequency as theor B and D) must be
OPERABLE at all times pumps which they serve,
when the pump or pumps
served by that specific
cooler is considered to ,

be OPERABLE.

2. When an equipment area
cooler is not OPERABLE,

the pump (s) served by that
cooler must be considered
INOPERABLE for Technical
Specification purposes.

E. It19h Pressure Coolant Injection E. High Pressure Coolant
Iniection System (HPCISlSystem (HPCIS)

1. The HPCI system shall be 1. HPCI subsystem testing
shall be performed asOPERABLE:
follows:

'

(1) prior to startup from a a. Simulated once/
Cold condition; or Automatic operating

Actuation cycle

Test

(2) whenever there is b. Pump Once/

irradiated fuel in the opera- month

reactor vessel and the bility

reactor vessel pressure
is greater than 122 psig, c. Motor Oper- Once/

except as specified in ated valve month

specification 3.5.E.2. Operability

d. Plow Hate at Once/3
normal months
reactor
vessel
operating
pressure

O
CFN-Unit 3 3.5/4.5-13
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

_ LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREPENTS

J.5.E High Pressure Coolant Iniection 4.5.E High Pressure Coolant

System (HPCIS) Iniection System (HPCIS)

4.5.E.1 (Cont'd)
,

e. Flow Rate at Once/
150 psig operating

cycle

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

,

.

2. If the HPCI system is 2. When it is determined that
INOPERABLE, the reactor may the HPCIS is INOPERABLE the
remain in operation for a ADS actuation logic, the

period not to exceed */ days, RCICS, the RHRS (LPCI), and
provided the ADS, CSS, RHRS the CSS shall be
(LPCI), and RCICS are demonstrated to be OPERABLE
OPERABLE. immediately. The RCICS and

ADS logic shall be
demonstrated to be OPERABLE
daily thereafter.

3. If Specifications 3.5.8.1
i or 3.5.E.2 are not met,

an orderly shutdown shall
'

be initiated and the
I '

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

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

1. The RCICS shall be OPERABLE: 1. RCIC Subsystem testing shall
be performed as follows:

(1) prior to STARTUP from a
Cold Condition; or a. Simulated Auto- Once/ |.

matic Actuation operating '

(2) whenever there is Test cycle l

irradiated fuel in the f
reactor vessel and the b. Pump Once/
reactor vessel pressure Operability month .

is above 122 psig,
except as specified in c. Motor-operated Once/
3.5.F.2. Valve month'

i Operability
, .

BFN-Unit 3 3.5/4.5-14 .
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1

3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS .

1

305.F Reactor Core Isolation Cooling 4.5.F Reactor Core Isolation Cooling
System (RCICS) System (RCICS)

4.5.F.1 (Cont'd)

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

e. Flow Rate at Once/
150 psig operating

cycle
.

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

2. If the RCICS is INOPERABL8, 2. When it is determined that
the reactor may remain in the RCICS is INOPERABLE, the
operation for a period not HPCIS shall be demonstrated
to exceed 7 days if the to be OPERABLE immediately
KPCIS is OPERABLE during and weekly thereafter.
such time.

O3. If Specifications 3.5.F.1
or 3.5.F.2 are not met, an
orderly shutdown shall be

initiated and the reactor
shall be depressurized to *

1ess than 105 psig within
24 hours.

G. Automatic Depressurization G. Automatic Depressurization
System (ADS) System (ADS)

1. Four of the six valves of 1. During each operating
the Automatic cycle the following
Depressurization System tests shall be performed,

shall be OPERABLE: on the ADS:
.

(1) prior to a STARTUP a. A simulated automatic
from a Cold condition, actuation test shall
or, be performed prior to

STARTUP after each

O
BFN-Unit 3 3.5/4.5-15
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3.5/4.5 CORE AND CONTAINMBfT COOLING SYSTEMB

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RBQUIRW WfTS

Od 3.5.0 Automatic Depressurization 4.5.0 Automatic Depressurization'

System (ADS) System (ADS)

3.5.G.1. (cont'd) 4.5.G.1.a. (cont'd)

(2) whenever there is refueling outage.

irradiated fuel in the Manual surveillance
reactor vessel and the of the relief valves
reactor vessel pressure is covered in
is greater than 105 psig. 4.6.D.2.

,

except as specified in
,

3.5.0.2 and 3.5.0.3
below.

,

; 2. If three of the six ADS 2. When it is determined that
| valves are known to be three of the six ADS

incapable of automatic valves are incapable of
operation, the reactor may automatic operation, the
remain in operation for a HPCIS shall be demonstrated
period not to exceed "i days, to be OPERABLE immediately
provided the HPCI system is and daily thereafter as

OPERABLE. (Note that the long as Specification
pressure relief function of 3.5.0.2 applies.
these valves is assured by

O Section 3.6.D of these
specifications and that4

this specification only
applies to the ADS,

| function.) If more than
i three of the six ADS valves '

are known to be incapable
of automatic operation, an
immediate orderly shutdown
shall be initiated, with

the reactor in a Hot
Shutdown condition in 6
hours, and in a cold

shutdown condition in the
following 18 hours.

3. .If Specifications 3.5.0.1
and 3.5.0.2 cannot be met,

an orderly shutdown will be
initiated and the reactor
vessel pressure shall be
reduced to 105 psig or less
within 24 hours.

.
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.5.H. Maintenance of Pilled Discharge 4.5.H. Maintenance of Pilled
P_1P_e. Discharge Pipee

Whenever the core spray systems. The following surveillance
LPCI, HPCI, or RCIC are required requirements shall be adhered
to be OPERABLE, the discharge to assure that the discharge
piping from the pump discharge piping of the core spray
of these systems to the last systems LPCI, HPCI and RCIC
block valve shall be f111ed. are filled:

The suction of the RCIC and HPCI 1. Every month prior to the
pumps shall be aligned to the testing of the RllRS (LPCI and
condensate storage tank, and Containment Spray) and core
the pressure suppression chamber spray systems, the discharge'
head tank shall normally be aligned piping of these systems shall
to serve the discharge piping of be vented from the highpoint
the Rl(R and CS pumps. The and water flow determined.
condensate head tank may be used
to serve the RHR and CS discharge 2. Pollowing any period Where the
piping if the PSC head tank LPCI or core spray systemsis unavailable. The pressure have not been required to beindicators on the discharge of the OPERABLE, the discharge pipingRitR and CS pumps shall indicate of the INOPERABLE system shall
not less than listed below. be vented from the high point

prior to the return of the
P1-15-20 48 psig system to service.
P1-75-48 48 psig
P1-74-51 48 psig 3. Whenever the itPCI or RCICP1-74-65 48 psig system is lined up to take

suction from the condensate *

storage tank, the discharge
piping of the itPCI and RCIC
shall be vented from the high
point of the system and water
flow observed on a monthly
basis.

4. When the RitRS and the CSS are
required to be OPERABLE, the
pressure indicators which

- monitor the discharge lines
shall be monitored daily and
the pressure recorded.

I

ei
l
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

I LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIRWENTS
O

3.5.I Average Planar Linear Heat 4.5.I Maximus Aversee Planar
Generation Rate Linear Heat Generation

Rate (MhPLEM)

During steady-state power The MRPLHGR for each type of
operation, the Maximum Average fuel as a function of average

Planar Heat Generation Rate planar exposure shall be

(MAPLHGR) for each type of fuel determined daily during reactor

l as a function of average planar operation at E 25% rated
I exposure shall not exceed the thermal power.
I limiting value shown in Tables

3.5.I-1 through 3.5.I ~l. If at any

time during operation it is ,

determined by normal surveillance
that the limiting value for APLHGR
is being exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the APLHOR is
not returned to within the
prescribed limits within two (2)
hours, the reactor shall be brought
to the Cold Shutdown condition
within 36 hours. Surveillance and

p corresponding action shall continue
Q until reactor operation is within

the prescribed limits.

J. L,inear Heat Generation Rate (LHGR) J. Linear Heat Generation Rate (LNGR)

During steady-state power operation. The LHOR shall be checked
the linear heat generation rate (LHGR) daily during reactor operation
of any rod in any fuel assembly at any at t 25% rated thermal power.
axial location shall not exceed 13.4
kW/ft.

If at any time during operation it
is determined by normal surveillance

, that the limiting value for LHOR is ,

being exceeded, action shall be
initiated within 15 minutes to
restore operation to within the
prescribed limits. If the LHGR is
not returned to within the
prescribed limits within two (2)
hours, the reactor shall be brought
to the cold shutdown condition
within 36 hours. Surveillance and
corresponding action shall continue
until reactor operation is within
the prescribed limits.

BFN-Unit 3 3.5/4.5-18 .
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION
_ SURVEILLANCE REQUIREMENTS

3.5.K Minimum Critical Power Ratio 4.5.K Minimum Critical Power Ratio
(MCPR) (MCPR)

The minimum critical power ratio 1. MCPR shall be determined daily
(MCPR) as a function of scram time during reactor power operation
and core flow, shall be equal to or at > 25% rated thermal power
greater than shown in Figure 3.5.K-1 and following any change in
multiplied by the Kg shown in power level or distribution
Figure 3.5.2, where: that would cause operation

Y = 0 or Iave I with a limiting control rod
B , whichever is pattern as described in the

A-fB greater bases for Specification 3.3.

I = 0.90 sec (Specification 3.3.C.1A 2. The MCPR limit shall be
scram time limit to 20% insertion determined for each fuel type 8X8,
from fully withdrawn) 8X8R, P8X8R, from Figure

3.5.K-1, respectively, using:
1

<B=0.710+1.65 2 (0.053) R,f.5
n . .

Tave=1.[=1
T- -L

Y= 0.0 prior to initiala.
n

scram time measurements
for the cycle, performed

n = number of surveillance rod in accordance with
tests performed to date in Specification 4.3.C.1.
cycle (including DOC test).

b. Yas defined in
Mi=Scramtimeto20%insertionfrom Specification 3.5.K.

fully withdrawn of the ith rod. following the conclusion
of each scram-time

N = total number of active rods surveillance test required
measured in Specification by Specifications 4.3.C.1
4.3.C.1 at BOC. and 4.3.C.2.

If at any time during steady-state The determination of the
operation it is determined by normal limit must be cornpleted
curve 111ance that the limiting within 72 hours of each
value for MCPR is being exceeded, scram-time surveillance
cction shall be initiated within required by Specification
15 minutes to restore operation to 4.3.C.
within the prescribed limits. If
the steady-state MCPR is not
returned to within the prescribed
limits within two (2) hours, the

reactor shall be brought to the Cold
shutdown condition within 36 hours,
surveillance and corresponding
cction shall continue until reactor
operation is within the prescribed
limits.
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3.5/4.5 CORE AWD CONTAINMENT COOLING SYSTEMS

LIMITING CONDI"! IONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 Core and containment Cooling Systems 4.5 Core and contsinnent cooline
Systems

L. APRM Setpoints L. APRM Setpoints

i 1. Whenever the core thermal FRP/CMFLPD shall be
power is 2 25% of rated, the determined daily when
ratio of FRP/CMFLPD shd11 the reactor is 1 25% of

| be 1 1.0, or the APRM scram rated thermal power.
and rod block setpoint
equations listed in Sections

2.1.A and 2.1.8 shall be
i multiplied by FRP/CMFLPD as

*

follows:

S$ (0.66W + 54%) FRP
CMFLPD

RB1 (0.66W + 42%) (FRP ) |S
'

CMFLPD

! 2. When it is determined that
! 3.5.L.1 is not being met,

| 6 hours is allowed to

i correct the condition.

3. If 3.5.L.1 and 3.5.L.2
cannot be met, the reactor

power shall be reduced to
's 25% of rated thermal power

within 4 hours.
3

M. Reportinq Requirements

If any of the limiting values
identified in Specifications
3.5.I. J. K, or L.3 are exceeded
and the specified remedial
action is taken, the event shall
be logged and reported in a
30-day written report.

1

i

,

O .
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Table 3.5.1-1'

MAP!JfGR VENSUS AVENAGE PLANAR EXPOSURE

Plant: BF-3 Fuel Type: Initial Core - Type 1

Average Planar
Rxposure MAPLHGR

i (mwd /t) (kW/ft)
;

200 11.2
1,000 11.3
5,000 11.8
10,000 12.1

! 15,000 12.3
20,000 12.1
25,000 11.3
30,000 10.2
35,000 9.6

Table 3.5.I-2

|
.! MAPLHGR VERSUS AVENAGE PLANAR EXPOSURE
a

i

Plant: BF-3 Fuel Types: 8DRB265L and P8DRB2651,'

.!

j Average Planar
Exposure MAPI.HGR!

1 (mwd /t) (kW/ft)

! 200 11.6
4 1,000 11.6

5,000 12.1
. 10,000 12.1
I 15,000 12.1

20,000 11.9
25,000 11.3
30,000 10.7

; 35,000 10.2
40,000 9.6'

i

The values In this table are conservative for both prepressurized and

nonpressurized fuel.

, I

| |

|O
i

i
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Table 3.5.I-3

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: BF-3 Fuel Type: P8DRB299

Average Planar
Exposure MAPulGR
(mwd /t) (kW/ft)

.

200 10.9
1,000 11.0
5,000 11.5
10,000 12.2
15,000 12.3
20,000 12.2
25,000 11.9
30,000 11.3
35,000 10.9
40,000 10.4
45,000 10.0

Table 3.5.I-4

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Plarit : EF-3 Fuel Type: P8DRB284Z

Average Planar
Exposure MAPuiGR
(mwd /t) (kW/ft)

200 11.2
1,000 11.2
5,000 11.7
10,000 12.0
15,000 12.0
20,000 11.9
25,000 11.3
30,000 10.8
35,000 10.4
40,000 9.9
45,000 9.5

9
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Table 3.5.I-5

O'
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: BF-3 Puel Type: P8DRB283 (LTA)

Average Planar
Rxposure MAPIRGR

(mwd /t) (kW/ft)

200 11.2
| 1,000 11.2
l 5,000 11.7

|
10,000 12.0
15,000 12.0
20,000 11.9
25,000 11.3

j 30,000 10.8
35,000 10.4'

40,000 10.0
45,000 9.5

Table 3.5.1-6
,

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: BF-3 Fuel Type: P8DRB314 (LTA)

Average Planar
Exposure MAPLHGR
(mwd /t) (kW/ftl_ >

200 10.6
1,000 10.7
5,000 11.3
10,000 11.7
15,000 11.5
20,000 11.2
25,000 10.6
30,000 10.1
35,000 9.7
40,000 9.3 ,

45,000 8.8 !

i

O
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Table 3.5.I-7

MAPulGR VERSUS AVERAGE PLANAR EXPOSURE

Plant: BF-3 Fuel Type: BP8DRB284L

Average Planar
Exposure MAPulGR
(mwd /t) (kW/ft) '

200 11.2
1,000 11.3
5,000 11.8
10,000 12.0
15,000 12.0
20,000 11.9
25,000 11.3
30,000 10.8
35,000 10.1
40,000 9.4
45,000 8.8

O|
I

|

(
l

O
)
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3.5 BASES

3.5.A. Core Spray System (CSS) and 3.5.B Residual Heat Removal System (RNRS)

(''} Analyses presented in the FSAR* and analyses presented in conformance
g j with 10 CFR 50, Appendix K, demonstrated that the core spray system

provides adequate cooling to the core to dissipate the energy
associated with the loss-of-coolant accident and to limit fuel clad
temperature to below 2,200*F which assures that core geometry remains
intact and to limit the core average clad metal-water reaction to less
than 1 percent. Core spray distribution has been shown in tests of
systems similar in design to BFNP to exceed the minimum requirements.
In addition, cooling effectiveness has been demonstrated at less than

half the rated flow in simulated fuel assemblies with heater rods to
duplicate the decay heat characteristics of irradiated fuel.

The RHRS (LPCI mode) is designed to provide emergency cooling to the
core by flooding in the event of a loss-of-coolant accident. This
system is completely independent of the core spray system; however, it
does function in combination with the core spray system to prevent
excessive fuel clad temperature. The LPCI mode of the RHRS and the
core spray system provide adequate cooling for break areas of
approximately 0.2 square feet up to and including the double-ended
recirculation line break without assistance from the high-pressure
emergency core cooling subsystems.

The intent of the CSS and RHRS specifications is to not allow startup
from the Cold condition without all associated equipment being
OPERABLE. However, during operation, certain components may be out of

7% service for the specified allowable repair times. The allowable repair
f times have been selected using engineering judgment based on

experiences and supported by availability analysis. Assurance of the
availability of the remaining systems is increased by demonstrating
operability immediately and by requiring selected testing during the
outage period.

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

Should one RHR pump (LPCI mode) become INOPERABLE, only three RHR pumps
(LPCI mode) and the core spray system are available. Since this leaves
only one RHR pump (LPCI mode) in reserve, which along with the
remaining two RHR pumps (LPCI mode) and core spray system is
demonstrated to be OPERABLE immediately-and daily thereafter, a
seven day repair period is justified.

1

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

reserve (redundant) capacity within the RHRS (LPCI mode). Therefore, !
the affected unit shall be placed in cold shutdown within 24 hours.

{
l

*A detailed functional analysis is given in Section 6 of the BFNP FSAR.
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3.5 BASES (cont'd)

Should one RHR pump (containment cooling mode) become INOPERABLE, a
complement of three full capacity containment heat removal systems is
still available. Any two of the remaining pumps / heat exchanger
combinations would provide more than adequate containment cooling for
any abnormal or postaccident situation. Because of the availability of
equipment in excess of normal redundancy requirements, which is
demonstrated to be OPERABLE immediately and with specified subsequent
performance, a 30-day repair period is justified.

Should two RHR pumps (containment cooling mode) become INOPERABLE, a
full heat removal system is still available. The remaining pump / heat
exchanger combinations would provide adequate containment cooling for
any abnormal postaccident situation. Because of the availability of a
full complement of heat removal equipment, which is demonstrated to be
OPERABLE immediately and with specified performance, a 7-day repair
period is justified.

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

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

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

Should one RHR pump or associated heat exchanger located on the unit
cross-connection in the adjacent unit become INOPERABLE, an equal

!capability for long-term fluid makeup to the reactor and for cooling of '

the containment remains OPERABLE. Because of the availability of an
equal makeup and cooling capability, which is demonstrated to be
OPERABLE immediately and with specified subsequent surveillance, a
30-day repair period is justified.

I

,

|
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3.5- Basts (Cont'd)'

'The suppression chamber can be drained when the reactor vessel pressure
is atmospheric, irradiated fuel is in the reactor vessel, and work is

,

! O not in progress which has the potential to drain the vessel. By
: O requiring the fuel pool gate to be open with the vessel head removed,
I the combined water. inventory in the fuel pool,.the reactor cavity, and

the separator / dryer pool, between the fuel pool' low level alarm and the

reactor vessel flange, is about 65,800 cubic feet (492.000 gallons).
This will provide adequate low-pressure cooling in lieu of CSS and RHR
(LPCI and containment cooling mode) as currently required in
Specifications 3.5.A.4 and 3.5.B.9. The additional requirements for
providing standby coolant supply available will ensure a redundant

i supply of coolant supply. Control rod drive maintenance may continue
during this period p avided no more than one drive is removed at a time
unless blind flanges are installed during the period of time CRDs are
not in place.,

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

!tEFERENCES

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

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

| 3.5.C. RHR Service Water System and Emergency Equipment Cooling Water System
(EECWS)

There are two EECW headers (north and south) with four automatic
starting RHRSW pumps on each header. All components requiring
emergency cooling water are fed from both headers thus assuring>

continuity of operation if either header is OPERABLE. Each header
alone can handle the flows to all components. Two RHRSW pumps'can
supply the full flow requirements of all essential EBCW loads for any

I abnormal or postaccident situation.

| There are four RHR heat exchanger headers (A, B, C. & D) with one RHR
heat exchanger from each unit on each header. There are two RHRSW
pumps on each header; one normally assigned to each header (A2, B2, C2,
or D2) and one on alternate assignment (Al, B1, Cl, or D1). One RHR

| heat exchanger header can adequately deliver the flow supplied by both
RHRSW pumps to any two of the three RHR heat exchangers on the header.
One RHRSW pump can supply the full flow requirement of one RHR heat

; exchanger. Two RHR heat exchangers can more than adequately handle the
cooling requirements of one unit in any abnormal or postaccident

; situation.

1

0 .
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3.5 BASES (Cont'd)

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

Should one of the two RHRSW pumps normally or alternately assigned to
the RHR heat exchanger header supplying the standby coolant supply
connection become INOPERABLE, an equal capability for long-term fluid
makeup to the unit reactor and for cooling of the unit containment
remains OPERABLE. Because of the availability of an equal makeup and
cooling capability which is demonstrated to be OPERABLE immediately and
with specified subsequent surveillance, a 30-day repair period is
justified. Should the capability to provide standby coolant supply be
lost, a 10-day repair time is justified based on the low probability
for ever needing the standby coolant supply.

3.5.D Equipment Area Coolers

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

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

REFERENCES

1. Residual Heat Removal System (BFNP FSAR paragraphs 4.8.9.1 and
4.8.9.2)

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

O
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3.5 , BASES (Cont'd).

4

3.5.E. High Pressure Coolant Iniection System JHPCIS)

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

cooled to limit fuel clad temperature in the event of a small break in
the nuclear system and loss of coolant which does not result in rapid
depressurization of the reactor vessel. The HPCIS permits the reactor*

to be shut down while maintaining sufficient reactor vessel water level'

inventory until the vessel is depressurized. ihe HPCIS continues to
operate until reactor vessel pressure is below the pressure at which
LPCI operation or core spray system operation maintains core cooling.4

The capacity of the system is selected to provide this required core
cooling. The HPCI pump is designed to pump 5,000 gpm at reactor
pressures between 1,120 and 150 psig. Two sources of water are
available. Initially, water from the condensate storage tank is used
instead of injection water from the suppression. pool into the reactor.

When the HPCI System begins operation, the reactor depressurizes more
rapidly than would occur if HPCI was not initiated due to the
condensation of steam by the cold fluid pumped into the reactor vessel
by the HPCI system. As the reactor vessel pressure continues to
decrease, the HPCI flow momentarily reaches equilibrium with the flow
through the break. Continued depressurization causes the break flow to

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

j This type of response is typical of the small breaks. The core never
; uncovers and is continuously cooled throughout the transient so that no

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

[ range of the HPCI.

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

i

The HPCIS serves as a backup to the RCICS as a source of feedwater
makeup during primary system isolation conditions. The ADS serves as a I

1

i backup to the HPCIS for reactor depressurization for postulated |
I transients and accident. Both these systems are checked for

i operability if the HPCI is determined to be INOPERABLE. Considering
! the redundant systems, an allowable repair time of seven days was

selected.

The HPCI and RCIC as well as all'other core Standby Cooling Systems.

must be OPERABLE when starting up from a Cold condition. It is
, realized that the HPCI is not designed to operate at full capacity
2

until reactor pressure exceeds 150 psig and the steam supply to the
HPCI turbine is automatically isolated before the reactor pressure
decreases below 100 psig. It is the intent of this specification to
assure that when the reactor is being started up from a Cold Condition,,

i the HPCI_is now known to be INOPERABLE.

|
|

3
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3.5 BASES (Cont'd)

3.5.F Reactor Core Isolation Cooling System (RCICS)

The various conditions under which the RCICS plays an essential role in
providing makeup water to the reactor vessel have been identified by
evaluating the various plant events over the full range of planned
operations. The specifications ensure that the function for which the

RCICS was designed will be available when needed. The minimum required
NPSH for RCIC is 20 feet. There is adequate elevation head between the
suppression pool and the RCIC pump, such that the required NPSH is
available with a suppression pool temperature up to 140*F with no
containment back pressure.

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

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

REFERENCE

O1. Reactor Core Isolation Cooling System (BFNP FSAR Subsection 4.7)

3.5.G Automatic Depressurization System (ADS)

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

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

Specification 3.6.D specifies the requirements for the pressure relief
function of the valves. It is possible for any number of the valves
assigned to the ADS to be incapable of performing their ADS functions
because of instrumentation failures, yet be fully capable of performing
their pressure relief function.

O
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3.5 BASES (Cont'd)

Because the automatic depressurization system does not provide makeup to
the reactor primary vessel, no credit is taken for the steam cooling of; 7- the core caused by the system actuation to provide further conservatism

g

to the CSCS.

With two ADS valves known to be. incapable of automatic operation, four
valves remain OPERABLE to perform their ADS function. The BCCS
loss-of-coolant accident analyses for small line breaks assumed that four
of the six ADS Valves were OPERABLE. Reactor operation with three ADS |

'

valves INOPERABLE is allowed to continue for seven days provided that the
HPCI system is demonstrated to be OPERABLE. Operation with more than
three of the six ADS valves INOPERABLE is not acceptable.

H. Maintenance of Filled Discharge Pipe
,

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

the pumps that supply that line must be assumed to be INOPERABLE for
Technical Specification purposes.

; The core spray and RHR system discharge piping highpoint vent is visually
j checked for water flow once a month prior to testing to ensure that the

! lines are filled. The visual checking will avoid starting the core spray
or RHR system with a discharge line not filled. In addition to the
visual observation and to ensure a filled discharge line other than priori

to testing, a pressure suppression chamber head tank is located
approximately 20 feet above the discharge line highpoint to supply makeup
water for these systems. The condensate head tank located approximately
100 feet above the discharge high point serves as a backup charging

system when the pressure suppression chamber head tank is not in
service. System discharge pressure indicators are used to determine the
water level above the discharge line highpoint. The indicators will
reflect approximately 30 psig for a water level at the highpoint and 45
psig for a water level in the pressure suppression chamber head-tank and
are monitored daily to ensure that the discharge lines are filled.

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

I. Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)

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

O
~
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| 3.5 BASES (Cont'd)

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of all
the rods of a fuel assembly at any axial location and is only dependent;

i secondarily on the rod-to-rod power distribution within an assembly. Since!

expected local variations in power distribution within a fuel assembly
affect the calculated peak clad temperature by less than i 20*F relative to
the peak temperature for a typical fuel design, the limit on the average
linear heat generation rate is sufficient to assure that calculated
temperatures are within the 10 CFR 50 Appendix K limit. The limiting value
for MAPLHGR is shown in Tables 3.5.I-l through 7. The analyses supporting
these limiting values are presented in Reference 1.

3.5.J Linear Heat Generation Rate (LHGR)

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

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

3.5.K. Minimum Critical Power Ratio (MCPR)

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

3.5.L. APRM Setpoints

operation is constrained to a maximum LHGR of 18.5 kW/ft for 7x7 fuel and
13.4 kW/ft for 8x8, 8x8H, and P8x8R. This limit is reached when core
maximum fraction of limiting power density (CMFLPD) equals 1.0. For the
case where CMPLPD exceeds the fraction of rated thermal power, operation is
permitted only at less than 100-percent rated power and only with APRM scram
settings as required by Specification 3.5.L.l. The scram trip setting and
rod block trip setting are adjusted to ensure that no combination of CMPLPD
and FRP will increase the LHGR transient peak beyond that allowed by the
one percent plastic strain limit. A six-hour time period to achieve this
condition is justified since the additional margin gained by the setdown
adjustment is above and beyond that ensured by the safety analysis.

BFN-Unit 3 3.5/4.5-34
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3.5 BASES (Cont'd)

3.5.M Reporting Requirements

f) The LCOs associated with monitoring the fuel rod operating conditions
V are required to be met at all times, i.e., there is no allowable time

in which the plant can knowingly exceed the limiting values for
MAPLHGR, LHGR, and MCPR. It is a requirement, as stated in
Specifications 3.5.I. J, and K, that if at any time during steady state
power operation it is determined that the limiting values for MRPLHGR,
LHGR, or MCPR are exceeded, action is then initiated to restore
operation to within the prescribed limits. This action is initiated as
soon as normal surveillance indicates that an operating limit has been
reached. Each event involving steady state operation beyond a
specified limit shall be reported within 30 days. It must be
recognized that there is always an action which would return any of the
parameters (MAPLHGR, LHGR, or MCPR) to within prescribed limits, namely
power reduction. Under most circumstances, this will not be the only
alternative.

3.5.N References

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

2. "BWR Transient Analysis Model Utilizing the RETRAN Program,"
TVA-TR81-01-A.

3. Generic Reload Fuel Application, Licensing Topleal Report,

O NEDE-240ll-9-A and Addenda.
|

|
|

I

|

|
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4.5 Corn and Contninment Cooling systems surv,illene, Fr*qu~ncin

The testing interval for the core and containment cooling systems is
based on industry practice, quantitative reliability analysis, judgment
and practicality. The core cooling systems have not been designed to be
fully testable during operation. For example, in the case of the HPCI,
automatic initiation during power operation would result in pumping cold
water into the reactor vessel which is not desirable. Complete ADS
testing during power operation causes an undesirable loss-of-coolant
inventory. To increase the availability of the core and containment
cooling system, the components which make up the system, i.e.,

instrumentation, pumps, valves, etc., are tested frequently. The pumps
and motor operated injection valves are also tested each month to assure
their operability. A simulated automatic actuation test once each cycle
combined with monthly tests of the pumps and injection valves is deemed
to be adequate testing of these systems.

When components and subsystems are out-of-service, overall core and
containment cooling reliability is maintained by demonstrating the
operability of the remaining equipment. The degree of operability to be
demonstrated depends on the nature of the reason for the out-of-service
equipment. For routine out-of-service periods caused by preventive
maintenance, etc., the pump and valve operability checks will be
performed to demonstrate operability of the remaining components.
However, if a failure, design deficiency, cause the outage, then the
demonstration of operability should be thorough enough to assure that a
generic problem does not exist. For example, if an out-of-service period
was caused by failure of a pump to deliver rated capacity due to a design
deficiency, the other pumps of this type might be subjected to a flow
rate test in addition to the operability checks.

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

Redundant OPERABLE components are subjected to increased testing during
equipment out-of-service times. This adds further conservatism and
increases assurance that adequate cooling is available should the need
arise.

1

Maximum Averaqe planar LHGR, LHGR, and MCPR

The MApLHGR, LHGR, and MCPR shall be checked daily to deterniine if fuel
burnup, or control rod movement has caused changes in power

|distribution. Since changes due to burnup are slow, and only a few
control rods are moved daily, a daily check of power distribution is
adequate.

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6 PRIMARY SYSTEM BOUNDARY 4.6 PRIMARY- SYSTEM BOUNDARY .,

Applicability Applicability

Applies to the operating status Applies to the periodic
of the reactor coolant system. examination and testing

requirements for the reactor
coolant system.

Obiective Obiective

To assure the integrity and safe To determine the condition of
operation of the reactor coolant the reactor coolant system and

~

system. the operation of the safety
devices related to it.

Specification Specification

A. Thermal and Pressurization A. Thermal and Pressurization
Limitations Limitations

1. The average rate of 1. During heatups and
reactor coolant temperature cooldowns, the

change during normal heatup following parameters

Os
or cooldown shall not exceed shall be recorded and
100*F/hr when averaged over reactor coolant
a one-hour period. temperature determined

at 15-minute intervals i

until 3 sinccessive
*

readings at each
given location are

within 5'F.

a. Steam Dome Pressure
(Convert to upper
vessel region
temperature)

b. Reactor bottom drain
temperature

c. Recirculation loops
A and B

d. Reactor vessel bottom
head temperature

e. Reactor vessel shell
adjacent to shell
flange 1

l

|
| BFN-Unit 3 3.6/4.6-1 |
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3 6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

O3.6.A. Thermal and Pressurization 4.6.A. Thermal and Pressurization
Limitations Limitations

2. During all operations with 2. Reactor vessel metal
a critical core, other than temperature at the
for low-level physics tests, outside surface of the
except when the vessel is bottom head in the
vented, the reactor vessel vicinity of the control
shell and fluid temperatures rod drive housing and
shall be at or above the reactor vessel shell
temperature of curve #3 of adjacent to shell
Figure 3.6-1. flange shall be recorded

at least every 15
minutes during inservice

^

hydrostatic or leak
testing when the vessel
pressure is > 312 psig.

3. During heatup by 3. Test specimens
nonnuclear means, except representing the reactor
when the vessel is vented vessel, base weld, and
or as indicated in 3.6.A.4, weld heat affected zone
during cooldown following metal shall be installed
nuclear shutdown, or in the reactor vessel
during low-level physics adjacent to the vessel
tests, the reactor vessel wall at the core midplane
temperature shall be at or level. The number and
above the temperatures of type of specimens will
curve #2 of Figure 3.6-1 until be in accordance with GE
removing tension on the head report NEDO-10115. The

'

stud bolts as specified in specimens shall meet the
3.6.A.S. intent of ASTM E 185-70.

Samples shall be withdrawn
at one-fourth and
three-fourths service
life.

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPRRATION SURVEILLANCE RBQUIREMENTS,

3.6.A. Thermal and Pressurization 4.6.A. Thermal and Pressurization
Limitations Limitations

4. The reactor vessel shell 4. Neutron flux wires shall

temperatures during inservice be installed in the reactor
hydrostatic or leak testing vessel adjacent to the

shall be at or above the reactor vessel well at

temperatures shown on the core mid-plane level.

Curve #1 of Figure 3.6-1. The wires shall be removed
The applicability of this and tested during the

curve to these tests is first refueling outage

extended to nonnuclear to experimentally verify
heatup and ambient loss the calculated values of
cooldown associated with integrated neutron fluence 6Y
these tests only if the one-fourth of the beltline

heatup and cooldown rates shell thickness that
do not exceed 15'F per are used to determine
hour. the NDTT shift from

Figure 3.6-2.

5. The reactor vessel head 5. When the reactor vessel head
bolting studs may be partially bolting studs are tensioned
tensioned (four sequences of and the reactor is in a Cold
the seating pass) provided Condition, the reactor vessel

O the studs and flange materials shell temperature immediately
are above 70*F. Before below the head flange shall be
loading the flanges any more, permanently recorded.

the vessel flange and head
flange must be greater than

'' 100*F, and must remain above

100*F while under full tension.

r

.

|
|

]

1

)

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY |

|
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

O3.6.A Thermal and Pressurization 4.6.A Thermal and Pressurization
Limitations (Cont'd) Limitations (Cont'd)

6. The pump in an idle 6. Prior to and during
recirculation loop shall not STARTUP of an idle
be started unless the recirculation loop, the
temperatures of the coolant temperature of the reactor
within the idle and operating coolant in the operating
recirculation loops are and idle loops shall be
within 50*F of each other. permanently logged.

7. The reactor recirculation 7. Prior to starting a
pumps shall not be started recirculation pump,
unless the coolant the reactor coolant

-

temperatures between the temperatures in the
dome and bottom head dome and in the bottom
drain are within 145*F. head drain shall be

compared and permanently
logged.

O

.

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY
!

LIMITING CONDITIONS FOR OPRRATION SURVEILI.ANCE REQUIREMENTS

- 3.6.B. Coolant chemistry 4.6.B. Coolant Chemistry I

1. Prior to STARTUP and 1. A sample of reactor

at steaming rates coolant shall be
less than 100,000 analyzed:

lb/hr, the following ,

'

limits shall apply, a. At least every
96 hours for

a. Conductivity, conductivity and

paho/cm at 25'c 2.0 cloride ion content.

b. Chloride, ppe 0.1 b. At least every
' 24 hours during

~

STARTUPs, until the
$ steaming rate is

greater than 100,000
lb/hr, for conductivity

and chloride ion
content.

c. At least every 8 hours
for conductivity and
chloride ion content
when the continuous

O conductivity monitor
is INOPERABLE.

2. At steaming rates 2. During equilibrium power
greater than 100,000 operation an isotopic

*

lb/hr, the following analysis, including

limits shall apply. quantitative measurements
for at least I-131. I-132,

a. Conductivity, I-133, and I-134 shall be

paho/cm at 25'c 2.0 performed monthly on a

'

b. Chloride, ppm 0.2

i

!

]

4

4

3

i

;

l
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3.6/4.6 PRIMARY SYSTEM BOUNDARY
.

LIMITING CONDITIONS FOR OPERATION
_ SURVEILLANCE REQUIREMENTS

3.6.B. Coolant chemistry 4.6.B. Coolant chemistry

3. At steaming rates 3. Additional coolant samples
greater than 100,000 shall be taken whenever the
Ib/hr, the reactor reactor activity exceeds one
water quality may percent of the equilibrium
exceed Specification concentration specified in
3.6.B.2 only for the 3.6.B.5 and one of the,

time limits specified following conditions are met.
below. Exceeding these
time limits of the following a. During STARTUP
maximum quality limits shalli

i be cause for placing b. Following a significant
the reactor in the power change **.
Cold Shutdown
condition. c. Following an increase in

j the equilibrium off-gas' a. Conductivity level exceeding 10,000
time above puci/sec (at the steam
2 pmho/cm at 25*C - jet air ejector) within

4 weeks / year. a 48-hour period.
Maximum Limit

10 pmho/cm at 25'c d. Whenever the equilibrium
iodine limit specified

b. Chloride in 3.6.B.5 is exceeded.
concentration time

above 0.2 ppm -
4 weeks / year.

Maximum Limit - **For the purpose of this section on
0.5 ppm. sampling frequency, a significant

power exchange is defined as a change
exceeding 15% of rated power in less
than 1 hour.

O
BFN-Unit 3 3.6/4.6-6
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
,

3.6.B. Coolant Chemistry 4.6.B. Coolant Chemistry
s

4

The additional coolant liquid

samples shall be taken at
4-hour intervals for 48 hours,

or until a stable iodine
concentration below the
limiting value (3.2 pci/gm)
is established. However, at
least 3 consecutive samples

shall be taken in all cases.
An isotopic analysis shall be
performed for each sample, and
quantitative measurements dade'

to determine the dose
equivalent I-131
concentration. If the total
iodine activity of the sample
is below 0.032 pci/ga, an
isotopic analysis to determine
equivalent I-131 is not
required.

.
4. When the reactor is

i S
'

not pressurized,
except during STARTUP,

) the reactor water shall
be maintained within the'

I following limits.
,

a. Conductivity -
10 paho/cm at 25*c

b. Chloride - 0.5 ppm

1

.

O'

BPN-Unit 3 3.6/4.6-7
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant Chemistry 4.6.B. Coolant Chemistry

5. Whenever the reactor is
critical, the limits on activity
concentrations in the reactor
coolant shall not exceed the
equilibrium value of 3.2 pc/gm
of dose equivalent * I-131.

This limit may be exceeded
following power transients for
a maximma of 48 hours. During
this activity transient the
iodine concentrations shall not ,

exceed the equilibrium values by
a factor of more than 10 whenever
the reactor is critical. The
reactor shall not be operated
more than 5% of its yearly
power operation under this
exception for the equilibrium
activity limits. If the iodine
concentration in the coolant
exceeds the equilibrium limit by
a factor of 10, the reactor
shall be shut down, and the

steam line isolation valves
shall be closed immediately.

.

* That concentration of I- 131
which alone would produce the
same thyroid dose as the quantity
of total iodines actually present.

O
BFN-Unit 3 3.6/4.6- 8

i



I

l
3.6/4.6 PRIMARY SYSTEM BOUNDARY

;

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS |

3.6.C. Coolant Leakage 4.6.C. Coolant Leakage

1. a. Any time irradiated 1. Reactor coolant

fuel is in the system leakage shall

reactor vessel and be checked by the

reactor coolant sump and air sampling
Temperature is above system and recorded

212*F. reactor coolant at least once per

leakage into the 8 hours.
,

' primary containment
from unidentified sources
shall not exceed

i 5 gpm. In addition,
' ~

the total reactor
coolant system|

! leakage into the
, primary containment
I shall not exceed 25 gpm.

b. Anytime the ractor is in
RUN mode, reactor coolant

leakage into the primary
containment from *

unidentified sources

O shall not increase by
more than 2 gpm averaged
over any 24-hour period
in which the reactor
is in the RUN mode

*
except as defined in
3.6.C.1.c below.
Drywell leakage shall
be measured and

i recorded every 8 hours.

c. During the first 24 hours
in the RUN mode following
STARTUP, an increase in

reactor coolant leakage
into the primary
containment of >2 gpm.

is acceptable as
,

" long as the requirements
of 3.6.C.1.a are met.

.

;

BPN-Unit 3 3.6/4.6-9'
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3 6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.C Coolant Leakage 4.6.C Coolant Leakage

2. Both the sump and air sampling 2. With the air sampling
systems shall be OPRRABLE during system INOPERABLE, grab
reactor power operation. From samples shall be obtained
and after the date that one of and analyzed at least once
these systems is made or found every 24 hours.
to be INOPERABLE for any reason,
reactor power operation is
permissible only during the
succeeding 72 hours.

The air sampling system may
be removed from service for a ~

period of 4 hours for

calibration, functional testing,
and maintenance without
providing a temporary
monitor.

3. If the condition in 1 or 2
above cannot be met, an orderly
shutdown shall be initiated
and the reactor shall be
shutdown in the Cold condition
within 24 hours.

3.6.D. Relief Valves 4.6.D. Relief Valves

1. When more than one relief valve 1. Approximately one-half of *

is known to be failed, an all relief valves shall
orderly shutdown shall b3 be bench-checked or
initiated and the reactor replaced with a
depressurized to less than 105 bench-checked valve
psig within 24 hours. each operating cycle.

All 13 valves will have
been checked or replaced
upon the completion of
every second cycle.

2. Once during each
operating cycle, each
relief valve shall be
manually opened until
thermocouples and
acoustic monitors
downstream of the valve
indicate steam is
flowing from the valve.

9
|

|
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3.6/4.6 PRIMMtY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVELL. LANCE RBQUIREMENTS
|

4.6.D. Relief Valves

3. The integrity of the
relief valve bellows
shall be continuously

,

monitored when valves
incorporating the bellows
design are installed.

,

4. At least one relief valve
i shall be disassembled

and inspected each
operating cycle.'

~

1

3.6.E. Jet Pumps E. Jet Pumps

| 1. Whenever the reactor is in the 1. Whenever there is
i STARTUP or RUN modes, all jet recirculation flow with

j pumps shall be OPERABLE. If the reactor in the

j it is determined that a jet STARTUP or RUN medes
pump is INOPERABLE, or if two with both recirculationi

or more jet pump flow instrument pumps running, jet pump
failures occur and cannot be operability shall be
corrected within 12 hours, an checked daily by

'

orderly shutdown shall be verifying that the

initiated and the reactor shall following conditionsi

I be shutdown in the Cold condition do not occur

within 24 hours. simultaneously:
,

a. The two recirculation *
loops have a flow
imbalance of 1% or
more when the pumps
are operated at the

i same speed.
i

; b. The indicated value
of core flow rate

i varies from the
value derived from

j loop flow
measurements by more
than 10%.

q c. The diffuser to lower
i plenum differential

pressure reading on an
individual jet pump
varies from the mean of i

all jet pump differential |
pressures by more than

,

10%.

BFN-Unit 3 3.6/4.6-11
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3 6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OpBRATION
SURVEILLANCE REQUIREMENTS

4.6.E. Jet Pumps
j

2. Whenever there is
recirculation flow with
the reactor in the
STARTUP or RUN Mode and
one recirculation pump
is operating with the
equalizer valve closed,
the diffuser to lower
plenum differential
pressure shall be checked
daily and the differential
pressure of an individua1

jet pump in a loop shall
not vary from the mean
of all jet pump
differential pressures
in that loop by more
than 10%.

3.G.F Recirculation Pump Operation 4.6.P Recirculation Pump Operation

1. The reactor shall not be operated 1. Recirculation pump speeds
with one recirculation loop out shall be checked and logged |of service for more than 24 hours. at least once per day.
With the reactor operating, if
one recirculation loop is out of
service, the plant shall be
placed in a Hot Shutdown *

condition within 24 hcars unless
the loop is sooner returned to
service.

2. Following one-pump operation, 2. No additional surveillance jthe discharge valve of the low required.
|speed pump may not be opened

unless the speed of the faster
pump is less than 50% of its
rated speed.

3. Steady-state operation with both 3. Before starting either
recirculation pumps out-of-service pump during steady-state
for up to 12 hours is permitted. operation, check and
During such interval restart of log the loop discharge
the recirculation pumps is temperature and dome |permitted, provided the saturation temperature. I

loop discharge temperature
is within 75'F of the
saturation temperature of

CFN-Unit 3 3.6/4.6-12
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3.6/4-6 PRIMARY SYSTEM BOUNDARY .
<

1

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
_

_ 3.6.F Recirculation Pump Operation

3.6.F.3 (Cont'd)

the reactor vessel water as
determined by done pressure. The

'
total elapsed time in natural
circulation and one pump
operation must be no greater
than 24 hours. -

3.6.0 Structural Integrity 4.6.G Structural Integrity

1. The structural integrity of ASME 1. Inservice inspection of ASME
Code Class 1, 2, and 3 equivalent Code Class 1, Class 2, and

components shall be maintained Class 3 components shall be
in accordance with Specification performed in accordance with
4.6.G throughout the life of the section XI of the ASME Boiler
plant. and Pressure Vessel Code and

applicable Addenda as required
a. With the structural integrity by 10 CPR 50, Section 50.55a(g),

of any ASME Code Class 1 except where specific written
equivalent component, which relief has been granted by NRC

'

is part of the primary system, pursuant to 10 CPR 50, Section
not conforming to the above 50.55a(g)(6)(i).

O requirements, restore the
structural integrity of the 2. Additional inspections shall be
affected component to within performed on certainn
its limit or maintain the circumferential pipe welds
reactor coolant system in either as listed to provide additional
a cold shutdown condition protection against pipe whip,

0or less than 50 F above which could damage auxiliary
the minimum temperature and control systems.
required by NDT considera-
tions, until each indication Feedwater - GFW-9, KFW-13
of a defect has been GFW-12, GFW-26,
investigated and evaluated. KFW-31, GFW-29.

KFW-39, GFW-15,
b. With the structural integrity KFW-38, and GFW-32

of any ASME Code Class 2 or 3
equivalant component not Main steam - GMS-6, KMS-24,
conforming to the above GMS-32 KMS-104
requirements, restore the GMS-15, and GMS-24
structural integrity of the
affected component to within RHR - DSRHR-6, DSRHR ~1,

its limit or isolate the DSRHR-4
affected component from all
OPERABLE systems. Core Spray - TSC-407 TSC-423,

TSCS-408, and TSC-424

O
4

BFN-Unit 3 3.6/4.6-13
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.G. Structural Integrity

4.6.G.2 (Cont'd)

Reactor j
Cleanup - DSRWC-4, DSRWC-3 '

DSRWC-6, DSRWC-5

HPCI - THPCI - 70
THPCI - 70A
THPCI - 71, and
THPCI - 72

.

REFERENCE

1. Plant Safety Analysis

(BFN FSAR subsection 4.12)

.

9

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY I

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
A( ,) 3.6.H. Seismic Restraints, Supports, 4.6.H. Seismic Restraints, Supports,

'

_

and snubbers and Snubbers

During all modes of operation The surveillance requirements
all seismic restraints, of paragraph 4.6.G are the
snubbers, and supports shall, only requirements that apply
be OPERABLE except as noted to any seismic restraint or

in 3.6.H.l. All safety- support other than snubbers.

related snubbers are listed
in Surveillance Instruction Bach safety-related snubber

BP SI 4.6.H. Shall be demonstrated OPERABLE
by performance of the following

- 1. With one or more seismic augmented inservice inspection
restraint, support, or program and the requirements '
snubber INOPERABLE on a of Specification 3.6.H/4.6.H.
system that is. required These snubbers are listed in
to be OPERABLE in the Surveillance Instruction
current plant condition, BF SI 4.6.H-1 and
within 72 hours replace or BF SI 4.6.H-2.
restore the INOPERABLE
seismic restraint (s), 1. Inspection Groups

support (s), or snubber (s)
to OPERABLE status and The snubbers may be
perform an engineering categorized into two major

g evaluation on the attached groups based on whether the
1 component or declare the snubbers are accessible or

attached system INOPERABLE inaccessible during reactor
and follow the appropriate operation. These major
Limiting condition statement groups may be further
for that system. subdivided into groups '

based on design,
environment, or other
features which may be
expected to affect the
operability of the snubbers
within the group. Each
group may be inspected
independently in accordance
with 4.6.H.2 through

'

4.6.H.9.

2. Visual Inspection,
Schedule, and Lot Size

The first inservice visual
inspection of snubbers not
previously included in
these technical
specifications and whose
visual inspection has

bv
BFN-Unit 3 3.6/4.6-15
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_3.6/4 6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints, Supports,
and Snubbers

4.6.H.2. (Cont'd)

not been performed and
documented previously, shall
be performed within six

months for accessible
snubbers and before resuming
power after the first
refueling outage for
inaccessible snubbers
subsequent to being included ~ j
in these specifications. !

The results of these
!

inspections shall be used in
|the schedule table below to l

determine the subsequent
visual inspection period.
Snubbers previously included
in these technical
specifications shall

continue on their previously
earned inspection schedule
without affect from adding
snubbers not within their
group.

No. INOPERABLE * Subsequent *

Snubbers per Visual
Inspection Inspection
Perlod Perlod

, 0 18 months i 25%
1 12 months i 25%
2 6 months i 25%
3,4 124 days i 25%j 5,6,7 62 days i 25%
8 or more 31 days i 25%

*The inspection interval shall
|

l
not be lengthened more than
one step at a time.

!

l

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS.

-

4.6.H. Seismic Restraints.
Supports, and Snubbers

3. Visual Inspection

Performance and Evaluation

Visual inspections shall.

verify (1) that there are

no visible indications of
damage or impaired
OPERABILITY, (2) bolts

|
attaching the snubber.to
the foundation or

i supporting structure are *
secure, and (3) snubbers,

attached to sections of
safety-related systems,

that have experienced
unexpected potentially
damaging transients since

!
the last inspection

,

period shall be evaluated
i

for the possibility of
concealed damage and
functionally tested, if
applicable, to confirm
OPERABILITY.

4

Snubbers which appear
INOPERABLE as a result of*
Visual inspections may be
determined OPERABLE for ~

. the purpose of
establishing the next'

visual inspection

interval, providing that
(1) the cause of the
rejection is clearly

i established and remedied
*

for that particular
~

snubber and for other
snubbers that may be

, generically susceptible;"

and (2) the affected
snubber is functionally4

tested, if. applicable, in4

the as-found condition,

'and determined OPERABLE'

per Specification 4.6.H.5.
N

,
,

)
'

.\
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3.6/4.6 PRIMARY SYSTEM BOUNDARY
:

_ LIMITING CONDITIONS FOR OPERATION
.;

SURVEILLANCE REQUIREMENTS

4.6.H Seismic Restraints,
Supports, and Snubbers

4.6.H.3 (Cont'd)

Also, snubbers which have
|

been made INOPERABLE as the.

result of unexpected
transients, isolated damage,-

or other such random events.*

when the provisions of,

4.6.H.7 and 4.6.H.8 have been
met and any other appropriate
corrective action

jimplemented, shall not be '

counted in determining the
next visual inspection
interval.

.

4. Functional Test Schedule,
Lot Size, and Composition

During each refueling outage,
|a representative sample of

10% of the total of each |
group of safety-related

snubbers in use in the plant
shall be functionally tested
either in place or in a bench
test.

The representative sample
selected for functional
testing shall include the
various configurations,
operating environments, and
the range of size and
capacity of snubbers within
the groups. The

i
representative sample should
be weighed to include more

.

snubbers from severe service
areas such as near heavy,.

equipment.
i

The stroke setting and the
security of fasteners for '

attachment of the snubbers to
the component and to the |

,

snubber anchorage shall be '

verified on snubbers selected
for functional tests..

-
j
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3.6/4.6 PRURRY SYSTEM 90UNDMtY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints. Supports,'

and Snubbers-

5. Functional Test Acceptance

1
Criteria

r

| The snubber functional
; test shall verify that:

a. Activation (restraining'

}
action) is achieved
in both tension and

| - compression within the
-

specified range, except
that inertia dependent,
acceleration limiting
mechanical snubbers may.a

be tested to verify
4

j only that activation
takes place in both

,

directions of travel.'

!

! b. Snubber bleed, or
release where required,
is present in both

;
compression and tension 1j

1 within the specified j

: range.

'

c. Por mechanical snubbers.
the force required to
initiate or maintain.

motion of the snubber is
not great enough.to
overstress the' attached
piping or component
during thereal movement,
or to indicate impending
failure of the snubber,

1
,

d. For snubbers specifically

j required not to displace
under continuous load,

the ability of the snubber
to withstand load without'
displacement shall be

j verified.

,

'

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints, Supports,
and Snubbers

4.6.H.5 (Cont'd)

e. Testing methods may be used to
measure parameters indirectly
or parameters other than those
specified if those results can
be correlated to the specified
parameters through established
methods.

6. Functional Test Failure
~

Analysis and Additional
Test Lots

An engineering evaluation shall
be made of each failure to meet
the functional test acceptance
criteria to determine the cause
of the failure. The result of
this analysis shall be used, if
applicable, in selecting
snubbers to be tested in the
subsequent lot in an effort to
determine the OPERABILITY of
other snubbers which may be
subject to the same failure
mode. Selection of snubbers
for future testing may also be
based on the failure analysis.
For each snubber that does not
meet the functional test
acceptance criteria, an
additional lot equal to 10
percent of the remainder of
that group of snubbers shall be
functionally tested. Testing
shall continue until no l

additional INOPERABLE snubbers
are found within subsequent
lots or all snubbers of the i

original inspection group have |
been tested or all suspect
snubbers identified by the
failure analysis have been
tested, as applicable.

O
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEIL, LANCE REQUIREMENTS
,

k ,/ 4.6.H. Seismic Restraints,m

Supports, and Snubbers

4.6.H.6 (Cont'd)

If any snubber selected
for functional testing>

either fails to lockup
or fails to move, i.e.,

frozen in place, the cause
will be evaluated and if
caused by manufacturer or

'

design deficiency, all
~

snubbers of the same
design subject to the
same defect shall be
functionally tested.
This testing requirement
shall be independent of

d the requirements stated
above for snubbers not
meeting the functional
test acceptance criteria.

The discovery of loose
; ( or missing attachment

fasteners will be evaluated
to determine whether the
cause may be localized or

*
generic. The result of
the evaluation will be

; used to select other
suspect snubbers for
verifying the attachment
fasteners, as applicable.

7. Functional Test Failure -
Attached Component Analysis

For the snubber (s) found'
. INOPERABLE, an engineering

evaluation shall be performed
on the components which are
restrained by the snubber (s).
The purpose of this
engineering evaluation shall be
to determine if the components
restrained by the

.

|
|BFN-Unit 3 3.6/4.6-21 .

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



.

3 6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVELLLANCE REQUIREMENTS

O4.6.H. Seismic Restraints,
Supports, and Snubbers

4.6.H.7. (Cont'd)

snubber (s) were adversely
affected by the
inoperability of the
snubber (s), and in order to

ensure that the restrained
component remains capable
of meeting the designed
service.

,

8. Functional Testing Of
Repaired and Spare Snubbers

Snubbers which fall the
visual inspection or the
functional test acceptance
criteria shall be repaired
or replaced. Replacement
snubbers and snubbers which
have repairs which might
affect the functional test
results shall meet the
functional test criteria
before installation in the
unit. These snubbers shall

'have met the acceptance
criteria subsequent to
their most recent service,

and the functional test
must have been performed

within 12 months before
being installed in the unit.

9. Exemption from Visual
Inspection or Functional
Tests

permanent or other

exemptions from visual
inspections and/or
functional testing for
individual snubbers may be
granted by the Commission
if a justifiable basis for
exemption is presented and
if applicable snubber life

BFN-Unit 3 3.6/4.6-22
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3 6/4.6 PRIMARY SYSTEM BOUNDARY2

u ,[ .
LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

)'s 4.6.H. Seismic Restraints.'

Supports and snubbers

4.6.H.9 (Cont'd)

destructive testing was
performed to qualify snubber
operability for the applicable
design conditions at either the
completion of their fabrication
or at a subsequent date.
Snubbers so exempted shall
continue to be listed in th,,e
plant instructions with
footnotes indicating the extent
of the exemptions.

, 10. Snubber Service Life Program

!
~

The service life of snubbers
i may be extended based on an

evaluation of the records of
functional tests, maintenance

history, and environmental
conditions to which the
snubbers have been exposed.,

.

I

'

'

|

,

f

(m /
'
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3.6/4.6 BASES

3.6.A/4.6.A Thermal and Pressurization Limitations

O The vessel has been analyzed for stresses caused by thermal and pressure
transients. Heating and cooling transients throughout plant life at uniform
' rates of 100*F per hour were considered in the temperature range of 100 to
$46*F and were shown to be within the requirements for stress intensity and
fatigue limits of Section III of the ASME Boiler and Pressure Vessel Code
(65 Edition including Summer 1966 Addenda).

Operating limits on the reactor vessel pressure and temperature during normal
heatup and cooldown, and during inservice hydrostatic testing, were
established using Appendix G of the Summer 1972 Addenda to Section III of the
ASME Boiler and Pressure Vessel Code, 1971 Edition, as a guide. These
operating limits assure that a large postulated surface flaw, having a depth
of one quarter of the material thickness, can be safely accommodated in
regions of the vessel shell remote from discontinuities. For the purpose of

setting these operating limits the reference temperature, RTNDT, of the
vessel material was estimated from impact test data taken in accordance with
requirements of the Code to which this vessel was designed and manufactured
(65 Edition to Summer 1966 Addenda).

The fracture toughness of all ferritic steels gradually and uniformly
decreases with exposure to fast neutrons above a threshold value, and it is
prudent and conservative to account for this in the operation of the RPV. Two
types of information are needed in this analysis: 1) A relationship between
the change in fracture toughness of the RPV steel and the neutron fluence

i

(integrated neutron flux), and 2) a measure of the neutron fluence at the I
point of interest in the RPV wall. I

A relationship between neutron fluence and change in Charpy V, 30-foot pound
transition temperature has been developed for SA302B/SA533 steel based on at
least 35 experimental data points as shown in Figure 3.6-2. In turn, this
change in transition temperature can be related to a change in the temperature
ordinate shown in Figure G 2110-1 in Appendix G of Section III of the Boiler
Code.

The neutron fluence at any point in the pressure vessel wall can be computed
from core physics data. The neutron fluence can also be measured

experimentally on the ID of the vessel wall. At present valid experimental
measurements can be made only over time periods of less than five years
because of the limitations of the dosimeter materials. This causes no problem
because of the exact relationship between thermal power produced and the
number of neutrons produced from a given core geometry. A single experimental l
measurement in a time period of one year can be used to predict the fluence
for the life of the plant in terms of thermal power output if no great changes
in core geometry are made.

|

I

| O
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3.6.A/4.6.A (Cont'd)

The vessel pressurization temperatures at any time period can be determined
from the thermal power output of the plant and its relation to the neutron
fluence and from Figure 3.6-2. For heatup or cooldown and core operation, see
Curves Numbers 2 and 3 on Figure 3.6-1. During the first fuel cycle, only
esiculated neutron fluence values can be used. At the first refueling,
neutron dosimeter wires which are installed adjacent to the vessel wall can be
removed to verify the calculated neutron fluence. As more experience is
gained in calculating the fluence the need to verify it experimentally will
disappear. Because of the many experimental points used to derive
Figure 3.6-2, there is no need to reverify if for technical reasons, but in
ecse verification is required for other reasons, three sets of mechanical test
rpecimens representing the base metal, weld metal and weld heat affected zone
metal have been placed in the vessel. These can be removed and tested as
required.

A3 described in paragraph 4.2.5 of the Safety Analysis Report, detailed stress
cnalyses have been made on the reactor vessel for both steady-state and
transient conditions with respect to material fatigue. The results of these
cn31yses are compared to allowable stress limits. Requiring the coolant
temperature in an idle recirculation loop to be within 50*F of the operating
loop temperature before a recirculation pump is started assures that the
ch:nges in coolant temperature at the reactor vessel nozzles and bottom head
rcgion are acceptable.

Tha coolant in the bottom of the vessel is at a lower temperature than that in
tha upper regions of the vessel when there is no recirculation flow. This
colder water is forced up when recirculation pumps are started. This will not
rc; ult in stresses which exceed ASME Boiler and Pressure Vessel Code,
S:ction III limits when the temperature differential is not greater than 145'F.

Th? requirements for full tension boltup of the reactor vessel closure are
b;2ed on the NDT temperature plus 60*F. This is derived from the requirements
of the ASME Code to which the vessel was built. The NDT temperature of the
closure flanges, adjacent head, and shell material is a maximum of 40*F and a
c ximum of 10*F for the stud material. Therefore, the minimum temperature for
full tension boltup is 40*F plus 60*F for a total of 100*F. The partial
boltup is restricted to the full loading of eight studs at 70*F, which is stud
NDT temperature (10*F) plus 60*F. The neutron radiation fluence at theclosure flanges is well below 1017 nyt 1 1 Mev; therefore, radiation effects
will be minor and will not influence this temperature.

3.6.8/4.6.B Coolant chemistry

Materials in the primary system are primarily 304 stainless steel and the
Zircaloy cladding. The reactor water chemistry limits are established to
prcvent damage to these materials. I,imits are placed on conductivity and
chloride concentrations. Conductivity is limited because it is continuously
mersured and gives an indication of abnormal conditions and the presence of
unusual materials in the coolant. Chloride limits are specified to prevent
stress corrosion cracking of stainless steel.

O
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3.6.0/4.6.B Coolrnt chemistry (Cont'd)'

Zircaloy does not exhibit similar stress corrosion failures. However, there
are some operating conditions under which the dissolved oxygen content of the

O and Hot Standby.
reactor coolant water could be higher than .2 .3 ppm, such as reactor STARTUP

During these periods, the most restrictive limits for
i

conductivity and chlorides have been established. When steaming rates exceed
i 100,000 lb/hr, boiling deaerates the reactor water. This reduces dissolved
| oxygen concentration and assures minimal chloride-oxygen content, which
j together tend to induce stress corrosion cracking.

When conductivity is in its normal range, pH and chloride and other impurities
affecting conductivity must also be within their normal range. When
conductivity becomes abnormal, then chloride measurements are made to
determine whether or not they are also out of their normal operating values.'

This would not necessarily be the case. Conductivity could be high due to the
j presence of a neutral salt which would not have an effect on pH or chloride.
j In such a case, high conductivity alone is not a cause for shutdown. In some

: types of water-cooled reactors, conductivities are in fact high due to
! purposeful addition of additives. In the case of BWRs 'however, where no
I additives are used and where near neutral pH is maintained, conductivity

provides a very good measure of the quality of the reactor water. Significant
changes therein provide the operator with a warning mechanism so he can

{ investigate and remedy the condition causing the change before limiting
conditions, with respect to variables affecting the boundaries of the reactor'

i coolant, are exceeded. Methods available to the operator for correcting the

i off-standard condition include operation of the reactor cleanup system,

j reducing the input of impurities and placing the reactor in the Cold shutdown
condition. The major benefit of Cold Shutdown is to reduce the temperature>

j dependent corrosion rates and provide time for the cleanup system to
| reestablish the purity of the reactor coolant.

|

| The conductivity of the reactor coolant is continuously monitored. The
i samples of the coolant which are taken every 96 hours will serve as a

reference for calibration of these monitors and is considered adequate to
assure accurate readings of the monitors. If conductivity is within its
normal range, chlorides and other impurities will also be within their normal

i ranges, ine reactor coolant samples will also be used to determine the
i chlorides. Therefore, the sampling frequency is considered adequate to detect

! long-term changes in the chloride ion content. Daily sampling is performed |
I

| when increased chloride concentrations are most probable. Reactor coolant
! sampling is increased to once per shift when the continuous conductivity
! monitor is unavailable,
i

I
1

i

!

i
;

! '
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;
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3.6.B/4.6.0 (Cont'd)

The basis for the equilibrium coolant iodine activity limit is a computed dose
to the thyroid of 30 rem at the exclusion distance during the two-hour period
following a steam line break. This dose is computed with the conservative |ccsumption of a release of 140,000 lbs of coolant prior to closure of the
isolation valves, and a X/Q value of 2.9 x 10~4 Sec/m3

The maximum activity limit during a short term transient is established from

consideration of a maximum iodine inhalation dose less than 300 rem. The
probability of a steam line break accident coincident with an iodine
concentration transient is significantly lower than that of the accident
clone, since operation of the reactor with iodine levels above the equilibrium
v 1ue is limited to 5 percent of total operation.

The sampling frequencies are established in order to detect the occurrence of
(n iodine transient which may exceed the equilibrium concentration limit, and
to assure that the maximum coolant iodine concentrations are not exceeded.
Additional sampling is required following power changes and off-gas
transients, since present data indicate that the iodine peaking phenomenon is
rolated to these events.

3.6.C/4.6.c Coolant Leakage

Allowable leakage rates of coolant from the reactor coolant system have been
b :ed on the predicted and experimentally observed behavior of cracks in pipes
and on the ability to makeup coolant system leakage in the event of loss of
offsite ac power. The normally expected background leakage due to equipment
d:siga and the detection capability for determining coolant system leakage
were also considered in establishing the limits. The behavior of cracks in
piping systems has been experimentally and analytically investigated as part
of the USAEC sponsored Reactor primary Coolant System Rupture Study (the Pipe
Rupture Study). Work utilizing the data obtained in this study indicates that
leckage from a crack can be detected before the crack grows to a dangerous or
critical size by mechanically or thermally induced cyclic loading, or stress
corrosion cracking or some other mechanism characterized by gradual crack
growth. This evidence suggests that for leakage somewhat greater than the
licit specified for unidentified leakage, the probability is small that
imperfections or cracks associated with such leakage would grow rapidly.
Ilowever, the establishment of allowable unidentified leakage greater than that
given in 3.6.C on the basis of the data presently available would be premature
b:cause of uncertainties associated with the data. For leakage of the order
of five gpm, as specified in 3.6.C. the experimental and analytical data
cuggest a reasonable margin of safety that such leakage magnitude would not
result from a crack approaching the critical size for rapid propagation.
Le:kage less than the magnitude specified can be detected

|
|
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3.6.C/4.6.C (Cont'd)

reasonably in a matter of a few hours utilizing the available leakage
detection schemes, and if the origin cannot be determined in a reasonablys

( short time, the unit should be shut down to allow further investigation and'

corrective action.'

The two gpm limit for coolant leakage rate increase over any 24 hour period is
a limit specified by the !!RC (Reference 2). This limit applies only during

the RUN mode to avoid being penalized for the expected coolant leakage
increase during pressurization.

The total leakage rate consists of all leakage, identified and unidentified,
which flows to the drywell floor drain and equipment drain sumps.

The capacity of the drywell floor sump pump is 50 gpm and the capacity of the
drywell equipment sump pump is also 50 gpm. Removal of 25 gpm from either of
these sumps can be accomplished with considerable margin.

References

1. Nuclear System Leakage Rate Limits (BFNP FSAR Subsection 4.10)
2. Safety Evaluation Report (SLR) on IE Bulletin 82-03

3.6.D/4.6.D Relief Valves

To meet the safety basis, 13 relief valves have been installed on the unit
with a total capacity of 83.77 percent of nuclear boiler rated steam flow.
The analysis of the worst overpressure transient, (3-second closure of all

[~) main steam line isolation valves) neglecting the direct scram (valve position
C/ scram) results in a maximum vessel pressure which, if a neutron flux scram is

assumed considering 12 valves OPERABLE, results in adequate margin to the code
allowable overpressure limit of 1,375 psig.

To meet operational design, the analysis of the plant isolation transient
(generator load reject with bypass valve failure to open) shows that 12 of the
13 relief valves limit peak system pressure to a value which is well below the
allowed vessel overpressure of 1,375 psig.

Experience in relief and safety valve operation shows that a testing of
50 percent of the valves per year is adequate to detect failures or
deteriorations. The relief and safety valves are benchtested every second
operating cycle to ensure that their setpoints are within the i I percent
tolerance. The relief valves are tested in place once per operating cycle to
establish that they will open and pass steam.

1
|
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3.6.D/4.6.D (Cont'd)

The requirements established above apply when the nuclear system can be
pressurized above ambient conditions. These requirements are applicable at
nuclear system pressures below normal operating pressures because abnormal
operational transients could possibly start at these conditions such that
cventual overpressure relief would be needed. However, these transients are
much less severe, in terms of pressure, than those starting at rated
conditions. The valves need not be functional when the vessel head is
removed, since the nuclear system cannot be pressurized.

R^ferences

1. Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4)

2. " Protection Against Overpressure" (ASME Boller and Pressure Vessel Code,
Section III, Article 9)

3. Browns Ferry Nuclear Plant Design Deficiency Report- Target Rock
Safety-Relief Valves, transmitted by J. E. Gilliland to F. E. Kruesi,
August 29, 1973

3.6.E/4.6.E Jet Pumps

Failure of a jet pump nozzle assembly holddown mechanism, nozzle assembly
cnd/or riser, would increase the cross-sectional flow area for blowdown
following the design basis double ended line break. Also, failure of the
diffuser would eliminate the capability to reflood the core to two-thirds
hiight level following a recirculation line break. Therefore, if a failure
occurred, repairs must be made.

Th2 detection technique is as follows. With the two recirculation pumps
balanced in speed to within f 5 percent, the flow rates in both recirculation
loops will be verified by control room monitoring instruments. If the two
flow rate values do not differ by more than 10 percent, riser and nozzle
cssembly integrity has been verified.

If they do differ by 10 percent or more, the core flow rate measured by the
j t pump diffuser differential pressure system must be checked against the
core flow rate derived from the measured values of loop flow to core flow
correlation. If the difference between measured and derived core flow rate is
10 percent or more (with the derived value higher) diffuser measurements will
b2 taken to define the location within the vessel of failed jet pump nozzle
(or riser) and the unit shut down for repairs. If the potential blowdown flow
trca is increased, the system

O
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3.6.E/4.6.E (Cont'd)

resistance to the recirculation pump is also reduced; hence, the affected

drive pump will "run out" to a substantially higher flow rate (approximatelyz-s,

('-} 115 percent to 120 percent for a single nozzle failure). If the two loops are
balanced in flow at the same pump speed, the resistance characteristics cannot
have changed. Any imbalance between drive loop flow rates would be indicated
by the plant process instrumentation. In addition, the affected jet pump

would provide a leakage path past the core thus reducing the core flow rate.
The reverse flow through the inactive jet pump would still be indicated by a
positive differential pressure but the net effect would be a slight decrease
(3 percent to 6 percent) in the total core flow measured. This decrease,

together with the loop flow increase, would result in a lack of correlation
between measured and derived core flow rate. Finally, the affected jet pump
diffuser differential pressure signal would be reduced because the backflow
would be less than the normal forward flow.

A nozzle-riser system failure could also generate the coincident failure of a
jet pump diffuser body; however, the converse is not true. The lack of any
substantial stress in the jet pump diffuser body makes failure impossible
without an initial nozzle-riser system failure.

3.6.F/4.6.F Recirculation Pump Operation

Steady-state operation without forced recirculation will not be permitted for
more than 12 hours. And the start of a recirculation pump from the natural
circulation condition will not be permitted unless the temperature difference
between the loop to be started and the core coolant temperature is less than
75'F. This reduces the positive reactivity insertion to an acceptably low

(''} value.
v

Requiring the discharge valve of the lower speed loop to remain closed until
the speed of the faster pump is below 50 percent of its rated speed provides
assurance when going from one-to-two pump operation that excessive vibration
of the jet pump risers will not occur.

3.6.G/4.6.G Structural Integrity

The requirements for the reactor coolant systems inservice inspection program
have been identified by evaluating the need for a sampling examination of
areas of high stress and highest probability of failure in the system and the
need to meet as closely as possible the requirements of Section XI, of the

ASME Boiler and Pressure Vessel Code.

The program reflects the built-in limitations of access to the reactor coolant
systems. I

It is intended that the required examinations and inspection be completed
during each 10-year interval. The periodic examinations are to be done during
refueling outages or other extended plant shutdown periods.

(O
V
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3.6.G/4.6.G (Cont'd)

only proven nondestructive testing techniques will be used.

More frequent inspections shall be performed on certain circumferential pipe
welds as listed in Section 4.6.G.4 to provide additional protection against
pipe whip. These welds were selected in respect to their distance from
hangers or supports wherein a failure of the weld would permit the unsupported
s;gments of pipe to strike the drywell wall or nearby auxiliary systems or
control systems. Selection was based on judgment from actual plant
observation of hanger and support locations and review of drawings.
Inspection of all these welds during each 10-year inspection interval will
rcsult in three additional examinations above the requirements of Section XI
of ASME Code.

R-ferences

1. Inservice Inspection and Testing (BFNP FSAR Subsection 4.12)

2. Inservice Inspection of Nuclear Reactor Coolant Systems, Section XI, ASME
Boiler and Pressure Vessel Code

3. ASME Boiler and Pressure Vessel Code, Section III (1968 Edition)

4. American Society for Nondestructive Testing No. SNT-TC-1A (1968 Edition)

O

O
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3.6.H/4.6.H Seismic RMtreinta. Supports, and Snubbern

Seismic restraints, supports, and snubbers (SRSS) are designed to prevent
unrestrained pipe or component motion under dynamic loads as might occurp during an earthquake or severe transient, while allowing normal thermal motion
during STARTUP and shutdown. The consequence of an INOPERABLE SRSS is an
increase in the probability of structural damage to piping or components as a
result of a seismic or other event initiating dynamic loads. It is therefore
required that all SRSS required to protect the primary coolant system or any
other safety system or component be OPERABLE during reactor operation.

Because the SRSS protection is required only during relatively low probability
events, a period of 72 hours is allowed to replace or restore the IMOPERABLE
SRSS(s) to operable status and performi an engineering evaluation on the
supported component or declare the supported system INOPERABLE and follow the
appropriate limiting condition for operation statement for that system. The
engineering evaluation is performed to determine whether the mode of failure
of the SRSS has adversely affected any safety-related component or system.

To verify snubber operability functional tests shall be performed during the
refueling outages, at approximately 18-month intervals.

These tests will include stroking of the snubbers to verify proper movement, ;
'

activation, and bleed or release. Ten percent represents an adequate sample
for such tests. Observed failures on these samples will require an
engineering analysis and testing of additional units. If the engineering i

analysis results in the determination that the failure of a snubber to
activate or to stroke (i.e., seized components) is the result of manufacture
or design deficiency, all snubbers subject to the same defect shall be

O functionally tested. A thorough inspection of the snubber threaded
attachments to the pipe or components and the anchorage will be made in
conjunction with all required functional tests. The stroke setting of the
snubbers selected for functional testing also will be verified.

All safety-related snubbers are also visually inspected for overall integrity
and operability. The inspection will include verification of proper
orientation, adequate fluid level if applicable, and proper attachment of the
snubber to piping and structures. The removal of insulation or the
verification of torque values for threaded fasteners is not required for
visual inspections.

|

I |
l

O
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3.6/4.6 BASES (Continu:d)

The visual inspection frequency is based upon maintaining a constant level of
cnubber protection. Thus, the required inspection interval varies inversely
with the observed snubber failures. The number of INOPERABLE snubbers found
during a required inspection determines the time interval for the next
required inspection. Inspections performed before that interval has elapsed
may be used as a new reference point to determine the next inspection.
However, the results of such early inspections performed before the original
required time interval has elapsed (nominal time less 25 percent) may not be
used to lengthen the required inspection interval. Any inspection whose
results requir a shorter inspection interval will override the previous
schedule.

When the cause of the rejection of a snubber in a visual inspection is clearly
established and remedied for that snubber and for any other snubbers that may
be generically susceptible and operability verified by inservice functional
testing, if applicable, that snubber may be exempted from being counted as
INOPERABLE. Generically susceptible snubbers are those which are of a
specific make or model and have the same design features directly related to
rejection of the snubber, or are similarly located or exposed to the same
cnvironmental conditions such as temperature, radiation, and vibration.
Inspection groups may be established based on design features, and installed
conditions which may be expected to be generic. Each of these inspection
groups is inspected and tested separately unless an engineering analysis
indicates the inspection group is improperly constituted. All suspect
snubbers are subject to inspection and testing regardless of inspection
groupings.

O

O
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3.7/4.7 CONTAlbEENT SYSTEFE

SURVEILLANCE R8QUIREMENTS

O
LIMITING CONDITIONS FON OPERATION

r-

3.7 CONTAIDNENT SYSTEMS 4.7 CONTAINMENT _ 6

Applicability Spplicability

Applies to the operating status Applies to the primary and
of the primary and secondary secondary containment
containment systems. integrity,

obiective gbjective
'

To assure the integrity of the To verify the integrity of the

primary and secondary primary and secondary
containment.containment systems. ,

Specification Specification

A. Primary Containment A. Primary Containment

1. At any time that the 1. Pressure Suppression
'

irradiated fuel is in the Chamber
reactor vessel, and the

nuclear system is pressurized a. The suppression
above atmospheric pressure chamber water level
or work is being done which be checked once per

O has the potential to drain day. Whenever heat
the vessel, the pressure is added to the
suppression pool water level suppression pool by
and temperature shall be testing of the BCCS

maintained within the or relief valves the

following limits. pool temperature shall '
be continually
monitored and shall be
observed and logged

a. Minimum water level a every 5 minutes
-6.25" (differential until the heat

pressure control >0 psid) addition is

-7.25" (0 psid differen- terminated.
'tial pressure control)

'

b. Maximum water level =
-1".

O
BFW 3.7/4.7-1 ,

unit 3
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3 7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILIANCE REQU1HEMENTS

O3.7.A. Primary Containment

3.7.A.1 (Cont'd)

c. With the suppression pool
water temperature > 95*F
initiate pool cooling and
restore the temperature

to 5 95'F within
24 hours or be in at
least Hot Shutdown
within the next 6 hours
and in Cold Shutdown
within the following

~

30 hours.

d. With the suppression
pool water temperature
> 105'F during testing
of ECCS or relief
valves, stop all
testing, initiate pool
cooling and follow the
action in Specification
3.7.A.I.c above.

e. With the suppression
pool water temperature
> 120*F following
reactor isolation,

depressurize to
< 200 psig at normal
cooldown rates,

f. With the suppression
pool water temperature
> 110*F during startup
or power operation the
reactor shall be
scrammed.

O
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3_.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVELLLANCE REQUIREMENTS

U 3.7.A. Primary Containment 4.7.A. , Primary Containment

2.a. Primary containment 2. Integrated Leak Rate Testing

integrity shall be
maintained at all times Primary containment nitrogen

when the reactor is critical consumption shall be

or when the reactor water monitored to deterneine the
temperature is above'212*F average daily nitrogen

and fuel is in the reactor consumption for the last

vessel except while 24 hours. Excessive leakage

performing "open vessel" is indicated by a N2
physics tests at power consumption rate of > 2% of
levels not to exceed the primary containment free

,

5 MW(t). volume per 24 hours
(corrected for drywell

b, primary containment temperature, pressure, and

integrity is confirmed if venting eperations) at
the maximum allowable 49.6 psig. Corrected to
integrated leakage rate. normal drywell operating
L , does not exceed the pressure of 1.1 psig, thisa
equivalent of 2 percent of value is 542 SCFH. If this

the primary containment value is exceeded, the

volume per 24 hours at the action specified in
49.6 psig design basis 3.7.A.2.c shall be taken.
accident pressure, P -a

The containment leakage rates

c. If N2 makeup to the primary shall be demonstrated at the
containment averaged over following test schedule and

24 hours (corrected for shall be determined in
*

pressure, temperature, and conformance with the criteria
venting operations) exceeds specLfted in Appendix J to
542 SCFH, it must be reduced 10 CFH 50 using the methods
to < 542 SCFH within 8 hours and provisions of ANSI N45.4
or the reactor shall be (1972).
placed in Hot shutdown
within the next 16 hours, a. Three type A tests

(overall integrated
containment leakage rate)
shall be conducted at

*

40 1 10-month intervals
during shutdown at either

Pa, 49.6 psig, or at
P . 25 psig, duringt
each 10-year plant
innervice inspection.

BFN 3.7/4.*l-3 ,
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3.7/4.7 CONTAINMENT SYSTFJtS

LIMITING CONDITIONS FOR OPERATION SURVELLLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

b. If any periodic
type A test fails to meet

either 0.75 La or 0.75
L the test schedulet

for subsequent type A
tests shall be reviewed
and approved by the
Commission.

If two consecutive type A '
tests fail to meet either
0.75 L or 0.75 L ' aa t

type A test shall be
performed at least every
18 months until two
consecutive type A tests
meet either 0.75 L Ofa
0.75 L , at which time

t

the above test schedule
may be resumed.

c. 1. Test duration shall
be at least 8 hours.

'

2. A 4-hour
*

stabilization period
will be required and

the containment
atmosphere will be

considered stabilized
when the change in
weighted average air
temperature averaged
over an hour does not
deviate by more than
0.5'R/ hour from the
average rate of.

change of temperature
measured from the
previous 4 hours.

O
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a

! 3.7/4.7 coefTAlteEDfT SYSTIBIS
:

} LIMITING COtIDITIOtfS FOR OPERAT1001 SURVEILLANCE R8QUIREIROfTS

l
4.7.A. Primary Containment

i

i 4.7.A.2. (cont'd)

i d.1. At least 20 sets of data
points at approximately

i equal time intervals and in
no case at intervals'

greater than one hour shall
| be provided for proper'

I statistical analysis.
!

I 2. The figure of merit for the
~

instrumentation system
shall never exceed

f 0.25 L *a

I
i e. The test shall not be
i concluded with an increasing

! calculated leak rate.

!
f. The accuracy of each type A

:

i test shall be. verified by a

j supplemental test which:
!
j 1. Confirms the accuracy of

I the test by verifying that
I the difference between the

supplemental data and the
,

type A test data is within

|
0.25 L or 0.25 L *a t

I
j 2. Has duration sufficient.to

establish accurately the

{| change in leakage rate

| between the type A test and
I the supplemental test.
4

3. Requires the quantity.of
,

-gas injected into the
1

i . containment or bled from
the containment during the
supplemental test to be
equivalent'to at leasti

25 percent of the total

| measured leakage at Pa
j (49.6 psig), or Pg
( (25 psig).
1 .

.

.

BPW 3.7/4.7-5 .
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307/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

O4.7.A. Primary Containment

4.7.A.2. (Cont'd)

g. Local leak rate tests (LLRTs)
shall be performed on the
primary containment testable
penetrations and isolation

valves, which are not part of
a water- scaled system, at not
less than 49.6 psig (except
for the main steam isolation
valves, see 4.7.A.2.1) and not
less than 54.6 psig for

~

water-sealed valves each
operating cycle. Bolted
double-gasketed seals shall be

tested whenever the seal is
{closed after being opened and

at least once per operating
cycle. Acceptable methods of
testing are halide gas
detection, soap bubbles,
pressure decay,
hydrostatically pressurized
fluid flow or equivalent.

The personnel air lock shall

be tested at 6-month intervals
at an internal pressure of not

'

less than 49.6 psig. In

addition, if the personnel air
lock is opened during periods
when containment integrity is
not required, a test at the
end of such a period will be

conducted at not less than
49.6 psig. If the personnel
air lock is opened during a
period when containment
integrity is required, a test
at 2 2.5 psig shall be

conducted within 3 days after
being opened. If the air lock
is opened more frequently iban
once every 3 days, the air

lock shall be tested at 1 cast
once every 3 days durIng the
period of frequent openings.

O
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L7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS |

4.7.A. Primary Containment

4.7.A.2 9 (Cont'd)

The total leakage from all
penetrations and isolation
valves shall not exceed
60 percent of La Per
24 hours. Leakage from
containment isolation valves
that terminate below
suppression pool water level
may be excluded from the

,

total leakage provided a
sufficient fluid inventory is

available to ensure the
sealing function for at least
30 days at a pressure of
54.6 psig. Leakage from
containment isolation valves

Ithat are in closed-loop.
seismic class I lines that
will be water sealed during a
DBA will be measured but will

O be excluded when computing
the total leakage.
Penetrations and isolation
valves are identified as
follows:

,

(1) Testable penetrations
with double 0-ring seals
- Table 3.7.B.

(2) Testable penetrations
with testable bellows -
Table 3.7.C.

(3) Isolation valves without.

fluid seal - Table 3.7.D,

(4) Testable electrical
penetrations -
Table 3.7.H and

(5) Isolation valves sealed
with fluid -
Tables 3.7.E. and 3.7.F.

I

(''N l\.-] 1

i
.
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

h. (1) If at any time it is

determined that the
criterion of
4.7.A.2.g is
exceeded, repairs
shall be initiated
immediately.

(2) If conformance to
,

the criterion of
4.7.A.2.g is not

demonstrated within
48 hours following
detection of
excessive local
leakage, the reactor

shall be shut down
and depressurized
until repairs are

effected and the
local leakage meets hthe acceptance
criterion as
demonstrated by

'

retest.
,

i. The main steamline
isolation valves shall
be tes'.ed at a pressure
of 25 psig for leakage
during each refueling
outage. If the leakage
rate of 11.5 scf/hr for
any one main steamline

isolation valve is
exceeded, repairs and

-

retest shall be
performed to correct the
condition.

O
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEli, LANCE REQUIREMENTS

O
. _ .

4.7.A. Primary Containment

4.7.A.2. (Cont'd)

j. Continuous Leak Rate
Monitoring

;

'l

When the primary
I containment is inerted

the containment shall be
continuously monitored

,

for gross leakage by
~

review of the inerting
,

system makeup
requirements. This
monitoring system may be,

taken out of service for
maintenance but shall be
returned to service as
soon as practicable.

k. The interior surfaces of
the drywell and torus
above the level one foot

: below the normal water
line and outside
surfaces of the torus
below the water line
shall be visually,

,

| inspected each operating
! cycle for deterioration

and any signs of
structural damage with
particular attention to
piping connections and

; supports and-for signs
i of distress or

displacement.

.

i

|
|

|

1

.

I

I

I
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3e7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A PRIMARY CONTAINMENT 4.7.A PRIMARY CONTAINMENT

3. Pressure Suppression Chamber - 3. Pressure Suppression Chamber-
Reactor Building Vacuum Breakers Reactor Building Vacuum

Breakers

a. Except as specified in a. The pressure suppression
3.7.A.3.b below, two pressure chamber-reactor building
suppression chamber-reactor vacuum breakers shall be
building vacuum breakers shall exercised and the associated
be OPERABLE at all times when instrumentation including
primary containment integrity setpoint shall be checked
is required. The setpoint for proper operation
of the differential pressure each three months.

~

instrumentation which actuates
the pressure suppression
chamber-reactor building
vacuum breakers shall be
0.5 psid.

b. From and after the date b. A visual examination and
that one of the pressure determination that the
suppression chamber-reactor force required to open each
building vacuum breakers is vacuum breaker (check valve)
made or found to be INOPERABLE does not exceed 0.5 psid
for any reason, reactor will be made each refueling
operation is permissible only outage.
during the succeeding seven
days, provided that the
repair procedure does not '

violate primary containment
integrity.

4. Drywell-Pressure Suppression 4. Drywell-Pressure Suppression
Chamber Vacuum Breakers Chamber Vacuum Breakers

a. When primary containment is a. Each drywell-suppression
required, all drywell- chamber vacuum breaker
suppression chamber vacuum shall be exercised through
breakers shall be OPERABLE an opening-closing cycle
and positioned in the fully every month.
closed position (except
during testing) except as
specified in 3.7.A.4.b and

3.7.A.4.c below.

b. One drywell-suppression b. When it is determined that
chamber vacuum breaker may two vacuum breakers are
be nonfully closed so long INOPERABLE for opening at a

O
BFN 3.7/4.7-10
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3 7/4.7 CONTAINMENT SYSTEMS2

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

'3.7.A Primary Containment 4.7.A P_rimary Containment

3.7.A.4.b (cont'd) 4.7.A.4.b (Cont'd)

as it is determined to be not time when operability is
more than 3* open as indicated required, all other vacuum
by the position lights. breaker valves shall be

exercised immediately and every ,

'

15 days thereafter until the
INOPERABLE valve has been
returned to normal service.

c. Two drywell-suppression c. Once each operating cycle,
~

chamber vacuum breakers each vacuum breaker valve
may be determined to be shall be inspected for
INOPERABLE for opening. proper operation of the

valve and limit switches.

d. If Specifications 3.7.A.4.a. d. A leak test of the drywell
3.7.A.4.b, or 3.7.A.4.c, to suppression chamber
cannot be met, the structure shall be conducted
unit shall be placed during each operating cycle.
in a Cold Shutdown Acceptable leak rate is

i condition in an orderly 0.14 lb/sec of primary

O manner within 24 hours. containment atmosphere with
I psi differential.

5. Oxygen Concentration 5. Oxygen Concentration

'a. After completion of the 300-hour a. The primary containment
warranty run, containment oxygen concentration shall
atmosphere shall be reduced be measured and recorded
to less than 4% oxygen with daily. The oxygen
nitrogen gas during reactor measurement shall be adjusted
power operation with reactor to account for the uncertainty

{
coolant pressure above 100 psig, of the method used by adding i
except as specified in 3.7.A.5.b. a predetermined error function. I

b. Within the 24-hour period b. The methods used to meas.ure
subsequent to placing the reactor the primary containment
in the RUN mode following a shut- oxygen concentration shall
down,'the containment atmosphere be calibrated once every
oxygen concentration shall be refueling cycle.
reduced to less than 4% by
volume and maintained in this
condition. Deinerting may
commence 24 hours prior to a
shutdown.

c. If the specifications of

O 3.7.A.S.a through 3.7.A.5.b
cannot be met, an orderly
shutdown shall be initiated
and the reactor shall be in a
Cold Shutdown condition within-
24 hours.

BFN 3.7/4.7-11
tini t 3
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVELLLANCE REQUIREMENTS

3.7.A. Primary Containment 4.7.A. Primary Containment

6. Drywell-Suppression Chamber 6. Drywell-Suppression Chamber
Differential Pressure Differential Pressure

a. Differential pressure between a. The pressure differential
the drywell and suppression between the drywell and
chamber shall be maintained suppression chamber shall
at equal to or greater than be recorded at least once
1.1 psid except as specified each shift.
in (1) and (2) below:

(1) This differential shall
be established within '

24 hours of achieving
operating temperature
and pressure. The
differential pressure
may be reduced to less
than 1.1 psid 24 hours
prior to a scheduled
shutdown.

(2) This differential may
be decreased to less
than 1.1 psid for a

maximum of four hours
during required
operability testing of
the IIPCI system, RCIC *

system and the drywell-
pressure suppression
chamber vacuum breakers,

b. If the differential pressure
of Specification 3.7.A.6.a

cannot be maintained and the
differential pressure cannot
be restored within the,

subsequent six-hour period,
an orderly shutdown shall be

initiated and the reactor
shall be in the Cold shutdown
condition within 24 hours.

O
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment
System

1. Except as specified in 1. At least once per year,
specification 3.7.B.3 below, the following conditions

all three trains of the shall be demonstrated.
standby gas treatment system
shall be OPERABLE at all a. Pressure drop across

times when secondary the combined HEPA
containment integrity is filters and charcoal

required, adsorber banks is less
than 6 inches of water
at a flow of 9000 cfm

'

(i 10%).

b. The inlet heaters on
each circuit are
tested in accordance
with ANSI N510-1975,
and are capable of an
output of at least
40 kW.

c. Air distribution isO uniform within 20%
across HEPA filters
and charcoal adsorbers.

.

S

s
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3.7/4.7 CONTAIMMENT SYSTEMS i

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment
System

2. a. The results of the in-place 2. a. The tests and sample
cold DOP and halogenated analysis of
hydrocarbon tests at 2 10% Specification 3.7.B.2
design flow on HEPA filters shall be perfccmed at
and charcoal adsorber banks least once per operating
shall show 199% DOP removal cycle or once every
and 199% halogenated 18 months whichever
hydrocarbon removal when occurs first for standby
tested in accordance with service or after every
ANSI N510-1975. 720 hours of system

~

operation and following
significant painting,
fire, or chemical

release in any
ventilation zone
communicating with the
system.

b. The results of laboratory b. Cold DOP testing shall
carbon sample analysis be performed after
shall show 190% radioactive each complete or partial
methyl lodide removal when replacement of the HEPA
tested in accordance with filter bank or after any
ANSI N510-1975 (130*C, structural maintenance
95% R.H.). on the system housing.

c. System shall be shown to c. Halogenated hydrocarbon
*

operate within +10% design testing shall be
flow. performed after each

complete or partial
replacement of the
charcoal adsorber bank
or after any structural
maintenance on the
system housing.

.

O
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3.7/4.7 CONTAINMENT SYSTEMS
~

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

\u/
3.7.B. Standby Gas Treatment System 4.7.B. Standby Gas Treatment ~

System |

4.7.B.2 (Cont'd) |

d. Each train shall be ;

operated a total of at j
least 10 hours every

'

month.
l

e. Test sealing of gaskets i

for housing doors shall
' ' be performed utilizing

-

chemical smoke
generators during each
test performed for
compliance with
Specification 4.7.B.2.a
and Specification
3.7.B.2.a.

3. From and after the date 3. a. Once per operating cycle

that one train of the automatic initiation of

standby gas treatment each branch of the
O system is made or found standby gas treatment

to be INOPERABLE for any system shall be
reason, reactor operation demonstrated from each
and fuel handling is unit's controls.

permissible only during the ,,

succeeding 7 days unless b. At least once per year
,

such circuit is sooner made manual operability of

OPERABLE, provided that the bypass valve for
during such 7 days all active filter cooling shall be

components of the other two demonstrated.
standby gas treatment trains

shall be OPERABLE. c. When one train of the
standby gas treatment
system becomes

: IMOPERABLE the other
,

two trains shall be
demonstrated to be
OPERABLE within 2 hours !

and daily thereafter.

4. If these conditions cannot
be met, the reactor shall be
placed in a condition for
which the standby gas treatment
system is not required.

|
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEli. LANCE REQUIREMENTS

3.7.C. Secondary containment 4.7.C. Secondary Containment

1. Secondary containment integrity 1. Secondary containment
shall be maintained in the surveillance shall be
reactor zone at all times performed as indicated
except as specified in below:
3.7.C.2.

a. Secondary containment
capability to maintain
1/4 inch of water
vacuum under calm wind
(< 5 mph) conditions
with a system inleakage

~

rate of not more than
12,000 cfm, shall be

demonstrated at each
refueling outage prior
to refueling.

2. If reactor zone secondary 2. After a secondary
containment integrity cannot containment violation is
be maintained the following determined the standby gas
conditions shall be met: treatment system will be

operated immediately after
a. The reactor shall be made the affected zones are

suberitical and Specification isolated from the remainder
3.3.A shall be met. of the secondary

containment to confirm its
b. The reactor shall be cooled ability to maintain the

down below 212*F and the remainder of the secondary
*

reactor coolant system containment at 1/4-inch I

vented. of water negative pressure i
under calm wind conditions. |c. Puel movement shall not be |

permitted in the reactor zone.

1d. Primary containment integrity '

maintained.

3. Secondary containment integrity
shall be maintained in the
refueling zone, except as
specified in 3.7.C.4.

,

|

.

O'
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.1.C. Secor.iary containment

4. If refueling zone secondary
containment cannot be
maintained the following
conditions shall be met:

a. Handling of spent fuel and
all operations over spent
fuel pools and open reactor
wells containing fuel shall

,

be prohibited.

b. The standby gas treatment
~

; system suction to the
refueling zone will be
blocked except for a
controlled leakage area

| sized to assure the
achieving of a vacuum of

: at least 1/4-inch of water

; and not over 3 inches of

j water in all three reactor
zones.,

-

D. Primary Containment Isolation Valves D. Primary Containment Isolation

i Valves

1. During reactor power operation, 1. The primary containment
,

all isolation valves listed in isolation valves

| Table 3.7.A and all reactor surveillance shall be
'

coolant system instrument line performed as follows:
flow check valves shall be
OPERABLE except as specified a. At least once per

"

in 3.7.D.2. operating cycle the

j OPERABLE isolation valves
that are power operated and

j automatically initiated
shall be tested for,

simulated automatic
- initiation'and closure

'
times.

!
b. At least once per quarter:

(1) All normally open
power-operated ,

isolation valves
(except for the main

O st.eam line
power-operated
isolation' valves)'

shg11befuglyclosedan reopene
BFW 3.7/4.7-17
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3 7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.D. Primary Containment Isolation 4.7.D. Primary Containment
Valves Isolation valves

4.7.D.I.b (Cont'd)

(2) With the reactor power less
than 75%, trip main steam
isolation valves
individually and verify
closure time.

c. At least twice per week the
main steam line
power-operated isolation

~

valves shall be exercised
one at a time by partial
closure and subsequent
reopening.

d. At least once per operating
cycle the operability of
the reactor coolant system
instrument line flow check
valves shall be verified.

2. In the event any isolation valve 2. Whenever an isolation valve
specifien in Table 3.7.A becomes listed in Table 3.7.A is
INOPERABLE, reactor power INOPERABLE, the position of at
operation may continue provided least one other valve in each
at least one valve in each line line having an INOPERABLE valve
having an INOPERABLE valve is in shall be recorded daily.
the mode corresponding to the
isolated condition.

3. If Specification 3.7.D.1 and
3.7.D.2 cannot be met, an
orderly shutdown shall be
initiated and the reactor shall
be in the Cold Shutdown condition,

within 24 hours.

O
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.8. Control Room Emergency Ventilation 4.7.E Control Room Emergency

ventilation j

1. Except as specified in 1. At least once per operating |
Specification 3.7.E.3 below, cycle, not to exceed I

both control room emergency 18 months, the pressure drop

pressurization systems across the combined HEPA :
'shall be OPERABLE at all' filters and charcoal adsorber

times when any reactor banks shall be demonstrated to

vessel contains irradiated to be less than 6 inches of

fuel. water at system design flow

rate (i 10%).

2. a. The results of the inplace 2. a. The tests and sample
~

cold DOP and halogenated analysis of Specification
hydrocarbon tests at design 3.7.E.2 shall be performed

flows on HEPA filters and at least once per operating

charcoal adsorber banks cycle or once every

shall show 199% DOP removal 18 months, whichever occurs

and >99% halogenated first for standby service

hydrocarbon removal when or after every 720 hours of

tested in accordance with system operation and

ANSI N510-1975. following significant

('} painting, fire, or chemical

C/ release in any ventilation
zone communicating with the
system.

b. The results of laboratory b. Cold DOP testing shall be
*

carbon sample analysis shall performed after each
show 290% radioactive methyl complete or partial
lodide removal at a velocity replacement of the HEPA
when tested in accordance filter bank or after any

with ANSI N510-1975 structural maintenance on
(130*C, 95% R.H.). the system housing.

c. System flow rate shall be c. Halogenated hydrocarbon

shown to be within 110% testing shall be performed
design flow when tested in after each complete o.r

,

accordance with ANSI partial replacement of the
N510-1975. charcoal adsorber bank or

after any structural
maintenance on the system
housing.

d. Each circuit shall be
operated at least 10 hours
every month.

O
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3 7/4.7 CONTAINMENT SYSTEMS
,

LIMITING CONDITIONS FOR OPERA *2 ION SURVEILLANCE REQUIREMENTS
*

3.7.E. Control Room Emergency 4.7.8. Control Room Emergency
ventilation Ventilation

3. From and after the date that 3. At least once per operating
one of the control room cycle not to exceed 18 months,
emergency pressurization automatic initiation of the {systems is made or found to control room emergency j
be INOPERABLE for any reason, pressurization system shall be I
reactor operation or refueling demonstrated. I
operations is permissible only
during the succeeding 7 days
unless such circuit is sooner
made OPERABLE.

.

4. If these conditions cannot be 4. During the simulated automatic
met, reactor shutdown shall be actuation test of this system
initiated and all reactors (see Table 4.2.G), it shall be
shall be in Cold Shutdown verified that the following
within 24 hours for reactor dampers operate as indicated:
operations and refueling
operations shall be terminated close: FCO-150 B, D, E, and F
within 2 hours. Open: FCO-151,

FCO-152

O
t
|

i

O
|
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3.7/4.7 CONTAll#EENT SYSTEMS
4

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.F. Primary Containment Purge 4.7.F. Primary Containment Purge

System System

1. The primary containment shall 1. At least once per operating'

be normally vented and purged cycle, not to exceed 18 months,
through the primary containment the pressure drop across the

purge system. The standby gas combined HEPA filters and
treatment system may be used charcoal adsorber banks shall
when primary containment purge be demonstrated to be_less than
system is INOPERABLE. 8.5 inches of water at system

design flow rate (i 10%).'

' 2. a. The results of the in-place 2. a. The tests and sample
~

cold DOP and halogenated analysis of Specification

hydrocarbon tests at design 3.7.F.2 shall be performed

flows on HEPA filters and at least once per operating

charcoal adsorber banks shall cycle or once every

show 1 9% DOP removal and 18 months, whichever occurs9
199% halogenated hydrocarbon first or after 720 hours

removal when tested in of system operation and
accordance with following significant

ANSI N510-1975. painting, fire, or chemical
release in any ventilation
zone communicating with

O the system.'

b. The results of laboratory b. Cold DOP testing shall be

carbon sample analysis performed after each
shall show 185% radioactive complete or partial

,,

methyl iodide removal when replacement of the HEPA"

tested in accordance with filter bank or after any

ANSI N510-1975 structural maintenance on
(130*C 95% R.H.). the system housing.

c. System flow rate shall be c. Halogenated hydrocarbon

shown to be within 110% of testing shall be performed

design flow when tested in after each complete or

accordance with ANSI N510- partial replacement of the

1975. charcoal adsorber bank or
,

after any structural
. maintenance on the system

housing.

O~
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.G. Containment Atmosphere 4.7.G. Containment Atmosphere
Dilution System (CAD) Dilution System (CAD)

1. The Containment Atmosphere 1. System Operability
Dilution (CAD) System shall
be OPERABLE with:

a. Two independent' a. At least once per
systems capable of month cycle each
supplying nitrogen solenoid-operated
to the drywell and air / nitrogen valve
torus. through at least one

complete cycle of full ,
travel and verify that
each manual valve in the
flow path is open.

b. A minimum supply of b. Verify that the CAD
2,500 gallons of System contains a
liquid nitrogen per minimum supply of
system. 2,500 gallons of liquid

nitrogen twice per week.
2. The containment Atmosphere

Dilution (CAD) System shall
be OPERABLE whenever the
reactor mode switch is in
the "RUN" position.

3. If one system is INOPERABLE,
"

the reactor may remain in
operation for a period of
30 days provided all active
components in the other
system are OPERABLE.

4. If Specifications 3.7.G.1
and 3.7.G.2, or 3.7.G.3

cannot be met, an orderly
shutdown shall be initiated
and the reactor shall be in
the Cold shutdown condition

'within 24 hours.

5. Primary containment pressure
shall be limited to a
maximum of 30 psig during
repressurization following a
loss of coolant accident.

O
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3.7/4.7 CONTAINMENT SYSTEMS

Li.MITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.H. Containment Atmosphere 4.7.H. Containment Atmosphere

Monitoring (CAM) System ' Monitoring (CAM) System -

4 nalyzerH A!!2 Analyzer

1. Whenever the reactor is 1. Each hydrogen analyzer
not in Cold shutdown, two system shall be
independent gas analyzer demonstrated OPERABLE at
systems shall be OPERABLE- -least once per quarter
for monitoring the drywell by performing a CHANNEL
and the torus. CALIBRATION using

standard gas samples
containing a nominal
eight-volume-percent
hydrogen balance

,

nitrogen.

2. With one hydrogen analyzer 2. Each hydrogen analyzer
INOPERABLE, restore at system shall be
least two hydrogen demonstrated OPERABLE
analyzers to OPERABLE by performing a CHANNEL
status within 30 days or FUNCTIONAL TEST
be in at least Hot Shutdown monthly,

within the next 24 hours.

3. With no hydrogen analyzer
OPERABLE the reactor shall
be in Hot Shutdown within
24 hours.

.

f

9

i

l

l

|

. 1

BFN 3.7/4.7-23 .

Unit 3 I'

|

|
-. . - . - . - - - - . .-- ._ .- . - - . - -- --



.. _

j _
6

) I )s.-

!

TABLE 3.7.A=

PRIMARY CONTAINMENT ISOLATION VALVES
|

l Number 0F Power Maximum Action on
Operated valves Operating Normal Initiating *

,

Group Valve Identification Inhaard Outboard Time (sec.) Position Sienal

1 Main steamline isolation valves :

(FCV-1-14. -26, -37, & -51; 1-15
i -27.- 38, & -52) 4 4 3<T<5 0 GC

1 Main steanline drain isolation
valves (ICV-1-55 & 1-56) 1 1 15 0 GC

i|
,

r

j 1* Reactor Water sample line
isolation valves 1 1 5 C SC9

''

| 2 RNRS shutdown cooling supply
isolation valves (FCV-74-48 & -47) 1 1 40 C SC

i- 2 RHRS - LPCI to reactor (FCV-74-53. -67) 2 30 C SC
L.

2 RHRS flush and drain vent to suppression

I# chamber (FCV-74-102. -103, -119, & -120) 4 20 C SC
!-a

3R 2 Suppression Chamber Drain (FCV 75-57 -58) 2 15 0** GC
''

f 2 Drywell equipment drain discharge

g! isolation valves (FCV-77-15A, & -15B) 2 15 0 GC

2 Drywell floor drain discharge isolationi

valves (FCV-77-2A & -28) 2 15 -0 GC !

!
'*These valves isolate only on reactor vessel low low water level (470") and main steam line high radiation of

Group i isolations. q

**These valves are normally open when the pressure suppression head tank is aligned to serve the RHR and CS
discharge piping and closed when the condensate head tank is used to serve the RHR and CS discharge piping.
(See Specification 3.5.H)

|

|
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TCBLE 3.7.A (Cont'd)

Number of Power Maximum Action on
Operated valves Operating Norral Initiating

GtauD yalve Identification InhQArd Qutboard Time (sec.' Position Signal

3 Reactor water cleanup system supply
isolation valves (FCV-69-1, & -2) 1 1 30 0 GC

4 FCV-73-81 (Bypass around FCV-73-3) 1 10 0 GC

4 HPCIS Steamline isolation valves
(FCV-73-2 & -3) 1 1 20 0 GC

5 RCICS steamline isolation valves
(FCV-71-2 & -3) 1 1 15 0 GC

6 Drywell nitrogen purge inlet isolation
valves (FCV-76 18) 1 5 C SC

6 Suppression chamber nitrogen purge
Id inlet isolation valves (FCV-76-19) 1 5 C SC

6 Drywell Main Exhaust isolation
valves (FCV-64-29 and -30) 2 2.5 C SC

*
,

1

ba 6 Suppression chamber main exhaust
'" isolation valves (FCV-b4-32 and -33) 2 2.5 C SC

6 Drywell/ Suppression Chamber purge
inlet (FCV-64-17) 1 2.5 C SC

6 Drywell Atmosphere purge inlet
(FCV-64 la) 1 2.5 C SC

BFN-Unit 3
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TABLE 3.7.A (Continued)
i

! Number of Power Maximum Action on

1
Operated Valves Operating Normal Initiating

i Group Valve Identification Inboard Outboard Time fSec.1 Position Signal'

6 Suppression Chamber purge inlet

(FCV-64-19) 1 2.5 C SC -
,

6 Drywell/ Suppression Chamber nitrogen
' purge inlet (FCV-76-17) 1 5 C SC,

<

4
*

6 Drywell Exhaust Valve Bypass to Standby
Gas Treatment System (FCV-64-31) 1 5 0 GC

j
^

6 Suppression Chamber Exhaust Valve ;
.

i
Bypass to Standby Gas Treatnn:nt +

; System (FCV-64-34) 1 5 0 GC

k 6 System Suction Isolation Valves to
Air ComprenorS "A" 3nd "B"

(FCV-32-62. -63) 2 15 0 GC
;

i ,

6 Drywell/ Suppression Chamber Nitrogen
u Purge Inlet (FCV-76-24) 1 5 C SC
-

9

I U 6 Torus Hydrogen Sample Line Valves '
* Analyzer A (FSV-76-55. -56) 2 NA Note 1 SC '*
,

u

h 6 Torus Oxygen Sample Line Valves
;. 'm Analyzer A (FSV-76-53, -54) 2 NA Note 1 SC

6 Drywell Hydrogen Sample Line Valves .

SC
,

Analyrer A (FSV-76-49 -50) 2 NA Note 1

6 Drywell Oxygen Sample Line Valves
Analyzer A (FSV-76-51 -52) 2 NA Note 1 SC

,

'

6 Sample Return valves - Analyzer A
(FSV-76-57, -bd) 2- NA . 0 GC 6

a

~

0

Note 1: Analyzers are such that one is sampling drywell hydrogen and oxygen (valves from drywell open - valves from
torus closed) while the other is sampling torus hydrogen and oxygen (valves from torus open - valves from,

'

!
drywell closed)

i

i
?

,

BFN-Unit 3 ,

.
'

!

.

a

_ . - - _ _ _ _ - - - - - - - . . ... ,



TABLE 3.7 A (Continued)

Number of Power Maximum Action on
Operated valves Operating Nonmal Initiating

Group Valve Identification Inboard Dutboard Time (sec. ) Position Sianal

6 Torus Hydroger. Sample Line Valves
Analyzer B (FSV-76-65. -66) 2 NA Note 1 SC

6 Torus Oxygen Sample Line Valves-
Analyzer B (FSV-76-63. -64) 2 NA Note 1 SC

6 Drywell Hydrogen Sample Line Valves-
Analyzer B (FSV 76-59, -60) 2 NA Note 1 SC

6 Drywell Oxygen Sample Line Valves-
Analyzer B (FSV-76-61. -62) 2 NA Note 1 SC

6 Sample Return Valves-
Analyzer B (FSV-76-67 -68) 2 NA 0 GC

7 RCIC Steamline Drain (FCV-71-6A, -6B) 2 5 0 GC

7 RCIC Condensate Pump Draing,
(FCV-71-7A, -78) 2 5 C SC

.

U
c- 7 HPCI Hotwell pump discharge isolation
* valves (FCV-73-17A. -178) 2 5 C SC,4

I
[j 7 HPCI Steamline drain (FCV-73-6A, -68) 2 5 0 GC

8 TIP Guide Tubes (5) I per guide NA C GC
tube

Note 1: Analyzers are such that one is sampling drywell hydrogen and oxygen (valves from drywell open - valves from
torus closed) while the other is sampling torus hydrogen and oxygen (valves from torus open - valves from
drywell closed)

BFN-Unit 3
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TABLE 3,7 A (Continued) >

] Number of Power Maximum Action on
Onerated valves Operating Normal Initiating

Groun YA!yg_ Identification Inboard Quth0Ard Time (sec.) Position Sianald

Standby Liquid Control Systemd

]
Check Valves (CV 63-526 & -525) 1 I NA C Process

Feedwater Check Valves
,

(CV-3-558. -572, -554 & -568) 2 2 NA 0 Process.

Control Rod Hydraulic Return
Check valves (CV-85-576 & -573) I 1 NA 0 Process

RHRS - LPCI to Reactor Check
Valves (CV-74-54 & ~68) 2 NA C Process

Core Spray Discharge to Reactor
Check Valves (FCV-75-26. -54) 2 NA C Process

6 Drywell AP Air Compressor Suction
Valve (FCV-64-139) 1 10 C SC

to 6 Drywell AP Air Compressor Discharge'

, Valve (FCV-64-140) 1 10 C SC
,

~~
** 6 Drywell CAM Discharge Valves

' *

(FCV-90-257A and -2578) 2 10 0 GC-a
I

o$ 6 Drywell CAM Suction Valves
j (FCV-90-254A and -2548) 2 10 0 GC

6 Drywell CAM Suction Valve
I (FCV-90-255) 1 10 0 GC
i
'

6 CAD System Torus /Drywell Exhaust
to Standby Gas Treatment

' (FCV-84-19. -20) 2 10 C SC

!
J

l
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NOTES FOR TABLE 3.7.A

Key: 0 = Open
C = Closed i

SC = Stays closed !
IGC = Goes Closed

Note: Isolation groupings are as follows:

Group 1: The valves in Group 1 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Level (378")
2. Main Steamline High Radiation
3. Main Steamline High Flow
4. Main Steamline Space High Temperature
5. Main Steamline Low Pressure

Group 2: The valves in Group 2 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Level (538")
2. High Drywell Pressure

Group 3: The valves in Group 3 are actuated by any of the following
conditions:

() 1. Reactor Low Water Level (538")
2. Reactor Water Cleanup System High Temperature
3. Reactor Water Cleanup System High Drain Temperature

Group 4: The valves in Group 4 are actuated by any of the following
conditions:

1. HPCI Steamline Space High Temperature
2. HPCI Steamline High Flow
3. HPCI Steamline Low Pressure

Group 5: The valves in Group 5 are actuated by any of the following
conditions:

1. RCIC Steamline Space High Temperature
2. RCIC Steamline High Flow
3. RCIC Steamline Low Pressure

Group 6: The valves in Group 6 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Level (538")
2. High Drywell Pressure
3. Reactor Building Ventilation High Radiation

BFN 3.7/4.7-29
Unit 3
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Group 7: The valves in Group 7 are automatically actuated by only the
following condition:

1. The respective turbine steam supply valve not fully closed.

Group 8: The valves in Group 8 are automatically actuated by only the
following conditions:

1. High Drywell Pressure

2. Reactor Vessel Low Water Level (538")

1 O

/

O\
i

BFN 3.7/4.7-30Unit 3

_ _ _ _ _ _ ..

.. _ _ _ _ _ -



_ _ ._ ___ ___ - ________ - _ - - __ - - - _ - _ _ -

TABLE 3.7.B
TESTABLE PENETRATIONS WITH DOUBLE O-RING SEALS

Penetration No. Identification

X-1A Equipment Hatch
X-1B Equipment Hatch
X-4 Head Access, Drywell

X-6 CRD Removal Hatch
X-25 Flange on 64-18

X-25 Flange on 64-19
X-25 Flange on 84-8A

X-25 Flange on 84-8D
X-26 Flange on 64-31
X-26 Flange on 64-34

X-35a TIP Drive
X-35B TIP Drive"

X-35c TIP Drive
X-35d TIP Drive
X-35e TIP Drive
X-35f TIP Indexer Purge
X-35g Spare
X-47 Power Operation Test

X-200A Suppression Chamber Access Hatch
X-200B Suppression Chamber Access Hatch

Os
- Drywell Head
- Shear Lug No. 1
- Shear Lug No. 2
- Shear Lug No. 3
- Shear Lug No. 4
- Shear Lug No. 5
- Shear Lug No. 6
- Shear Lug No. 7
- Shear Lug No. 8

X-205 Flange on 64-20
X-205 Flange on 64-21
X-205 Flange on 84-8B
X-205 Flange on 84-8C
X-205 Flange on 76-19
X-205 Flange on 76-18
X-219A Spare (Unit 3 Only)
X-223 Suppression Chamber Access Hatch
X-231 Flange on 64-29
X-231 Flange on 64-32

.

3.7/4.7-31
nt3

-

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



. . . . ..

TABLE 3.7.C
TESTABLE PENETRATIONS WITH TESTABLE BELLOWS

O
X-7A - Primary Steamline X- Il - Steamline to HPCI Turbine

X-7B - Primary Steamline X-12 - RHR Shutdown Supply Line

X-7C - Primary Steamline X-13A - RHR Return Line

X-7D - Primary Steamline X-13B - RHR Return Line

X-8 - Primary Steamline Drain X-14 - Reactor Water Cleanup Line

! X-9A - Feedwater Line X- 16A - Core Spray Line

X-9B - Feedwater Line X-16B - Core Spray Line

X-10 - Steamline to RCIC Turbine X-17 - BLANK

!

!
.

i
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TABLE 3.7.D
AIR TESTED ISOLATION VALVES

Valve Valve Identification
,

1-14 Main Steam
1-15 Main Steam
1-26 Main Steam
1-27 Main Steam
1-37 Main Steam
1-38 Main Steam
1-51 Main Steam
1-52 Main Steam
1-55 Main Steam Drain 4
1-56 Main Steam Drain
2-1192 service Water'

2-1383 Service Water
3-554 Feedwater
3-558 Feedwater
3-568 Feedwater
3-572 Feedwater
32-62 Drywell Compressor Suction
32-63 Drywell Compressor Suction
32-336 Drywell Compressor Suction
32-2163 Drywell Compressor Suction
33-1070 Service Air

33-785 Service Air
43-13 Reactor Water. Sample Lines

O' 43-14 Reactor Water Sample Lines
63-525 Standby Liquid control Discharge

63-526 Standby Liquid Control Discharge
64-17 Drywell and Suppression Chamber Air

Purge Inlet

64-18 Drywell Air Purge Inlet

64-19 Suppression Chamber Air Purge Inlet
64-20 Suppression Chamber vacuum Relief
64-c.v. Suppression Chamber Vacuum Relief
64-21 Suppression Chamber Vacuum Relief
64-c.v. Suppression Chamber Vacuum Relief
64-29 Drywell Main Exhaust

64-30 Drywell Main Exhaust

64-32 Suppression Chamber Main Exhaust
64-33 Suppression Chamber Main Exhaust
64-31 Drywell Exhaust to Standby Gas Treatment
64-34 Suppression Chamber to Standby Gas

Treatment
64-139 Drywell Pressurization. Compressor Suction
64-140 Drywell Pressurization, Compressor

Discharge

!

O'
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TABLE 3.7.D (Continued)

Valve Valve Identification

68-508 CRD to RC Pump Seals
68-523 CRD to RC Pump Seals
68-550 CRD to RC Pump Seals
68-555 CRD to RC Pump Seals
69-1 RWCU Supply
69-2 RWCU Supply
69-579 RWCU Return
69-624 RWCU Return
71-2 RCIC Steam Supply
71-3 RCIC Steam Supply
71-39 RCIC Pump Discharge
71-40 RCIC Pump Discharge
73-2 HPIC Steam Supply
73-3 HPIC Steam Supply
73-44 HPCI Pump Discharge
73-45 HPCI Pump Discharge
73-81 HPC1 Steam Supply Bypass
74-47 RIIR Shutdown Suction
74-48 RilR Shutdown Suction
74-661 RHR Shutdown Suction
74-662 RiiR Shutdown Suction
76-17 Drywell/ Suppression Chamber Nitrogen Purge Inlet
76-18 Drywell Nitrogen Purge Inlet
76-19 Suppression Chamber Purge Inlet
76-24 Drywell/ Suppression Chamber Nitrogen Purge Inlet
76-49 Containment Inerting
76-50 Containment Inerting
76-51 Containment Inerting
76-52 containment Inerting
76-53 Containment Inerting
76-54 Containment Inerting
76-55 Containment Inerting
76-56 Contailiment Inerting
76-57 Containment Inerting
76-58 Containment Inerting
76-59 Containment Inerting
76-60 Containment Inerting
76-61 Containment Inerting
76-62 containment Inerting
76-63 Containment Inerting
76-64 containment Inerting
76-65 Containment Inerting
76-66 Containment Inerting
76-67 Containment Inerting
76-68 Containment Inerting
77-2A Drywell Ploordrain Sump
77-2B Drywell Floordrain Sump
77-15A Drywell Equipment Drain Sump
77-15B Drywell Equipment Drain Sump

9
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TABLE 3.7.D (Continued)

Valve- Valve Identification

84-8A Containment Atmospheric Dilution
84-8B Containment Atmospheric Dilution
84-8C Containment Atmospheric Dilution
84-8D Containment Atmospheric Dilution
84-19 Containment Atmospheric Dilution

84-20 Main Exhaust to Standby Gas Treatment

84-600 Main Exhaust to Standby Gas Treatment
s

84-601 Main Exhaust to Standby Gas Treatment

84-602 Main Exhaust to Standby Gas Treatment

84-603 Main Exhaust to Standby Gas Treatment

85-576 CRD Hydraulic Return
90-254A Radiation Monitor Suction
90-254B Radiation Monitor Suction
90-255 Radiation Monitor Suction'

90-257A Radiation Monitor Discharge

90-257B Radiation Monitor Discharge

I

O

:

i
i

|

O
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TABLE 3.7.E
PRIMARY CONTAINMENT ISOLATION VALVES WHICH TERMINATE

BELOW THE-SUPPRESSION POOL WATER LEVEL

Valve valve Identification

12-738 Auxiliary Boiler to RCIC'

12-741 Auxiliary Boiler to RCIC

43-28A RHR Suppression Chamber Sample Lines
43-28B RHR Suppression Chamber Sample Lines
43-29A RHR Suppression Chamber Sample Lines
43-29B RHR Suppression Chamber Sample Lines
71-14- RCIC Turbine Exhaust
71-32 RCIC Vacuum Pump Discharge
71-580 RCIC Turbine Exhaust
71-592 RCIC Vacuum Pump Discharge
73-23 HPCI Turbine Exhaust
73-24 HPCI Turbine Exhaust Drain
73-603 HPCI Turbine Exhaust
73-609 HPCI Exhaust Drain
74-722 RHR

75-57 Suppression Chamber Drain
75-58 Suppression Chamber Drain

O,

!

\

!

!

!
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TABLE 3.7.F'

PRIMARY CONTAINMENT ISOLATION VALVES LOCATED-IN
WATER SEALED GEISMIC CLASS 1 LINES

Valve Valve Identification

74-53 RHR LPCI Discharge
74-54 RHR

74-57 RHR Suppression Chamber Spray
74 58 RHR Suppression Chamber Spray
~14-60 RHR Drywell Spray
~14-61 RHR Drywell Spray
~14-6*J RHR LPCI Discharge
74-68 RHR LPCI Discharge
74-71 RHR Suppression Chamber Spray
74-72 RHR Suppression Chamber. Spray
74-74 RHR Drywell Spray
~14-75 RHR Drywell Spray
~15-25 Core Spray Discharge
75-26 Core Spray Discharge-
75-53 Core Spray Discharge
~15-54 Core Spray Discharge

O

O
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TABLE 3.7.H

TESTABLR ELECTRICAL PENETRATIONS

X-100A Indication and Control
X-100B Neutron Monitoring

" "
X-100C

" "
X-100D

" "
X-100E

" "
X-100F
X-100G CRD Rod Position Indic.
X-101A Recirc. Pump Power

" " "
X-101B

" " "
X-101C

" " "
X-101D'

X-102 Thermocouples
X-103 CRD Rod Position Indic.
X-104A Indication and Control
X-104B CRD Position Indic.
X-104C Neutron Monitor
X-104D Thermocouples
X-104E Indication and Control

" " "X-104F
X-105A Spare (nontestable)

X-105B Recirc. Pump Power
" " "X-105C

X-105D Spare

0%
X-106A CRD Rod Position Indic.
X-106B Neutron Monitoring

" "X-107A
X-107B Spare (testable)
X-108A Power
X-108B CRD Rod Position Indic.

" " " "X-109
X-110A Power
X-Il0B CRD Rod Position Indic. !

X-219 Suppression Chamber Vacuum Breaker |

|

O
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3.7/4.7 BASES

3.7.A & 4.7.A Primary Containment

The integrity of the primary containment and operation of the core
standby cooling system in combination, ensure that the release of
radioactive materials from the containment atmosphere will be restricted
to those leakage paths and associated leak rates assumed in the accident
analyses. This restriction, in conjunction with the leakage rate
limitation, will limit the site boundary radiation doses to within the
limits of 10 CPR part 100 during accident conditions.

During initial core loading and while the low power test program is being
conducted and ready access to the reactor vessel is required, there will
be no pressure on the system thus greatly reducing the chances of a. pipe
break. The reactor may be taken critical during this period; however,
restrictive operating procedures will be in effect to minimize the
probability of an accident occurring.

The limitations on primary containment leakage rates ensure that the
total containment leakage volume will not exceed the value assumed in the
accident analyses at the peak accident pressure of 49.6 psig, pa. As
an added conservatism, the measured overall integrated leakage rate is
further limited to 0.75 L during performance of the periodic tests toa
account for possible degradation of the containment leakage barriers
between leakage tests.

The surveillance testing for measuring leakage rates are consistent with |

the requirements of Appendix J of 10 CFR part 50 (type A, B,'and C tests).

The pressure suppression pool water provides the heat sink for the
reactor primary system energy release following a postulated rupture of
the system. The pressure suppression chamber water volume must absorb
the associated decay and structural sensible heat release during primary
system blowdown from 1,035 psig. Since all of the gases in the drywell
are purged into the pressure suppression chamber c1r space during a loss
of coolant accident, the pressure resulting from isothermal compression

| plus the vapor pressure of the 11guld must not exceed 62 psig, the
suppression chamber maximum pressure. The design volume of the
suppression chamber (water and air) was obtained by considering that the
total volume of reactor coolant to be condensed is discharged to the
suppression chamber and that the drywell volume is purged to the
suppression chamber.

Using the minimum or maximum water levels given in the specification,
containment pressure during the design basis accident is'approximately
49 psig, which is below the maximum of'62 psig. The maximum water level
indications of -1 inch corresponds to a downcomer submergence of )
three feet seven inches and a water volume of 127,800 cubic-feet.with or '

128,700 cubic feet without the drywell-suppression chamber differential
pressure control. The minimum water level indication of -6.25 inches
with differential pressure control and -7.25 inches without differential
pressure control corresponds to a downcomer submergence of approximately
three feet and water volume of approximately 123,000 cubic. feet.

BFN 3.7/4.7-39
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3.7/4.7 BASES (Cont'd)

Maintaining the water level between these levels will ensure that the torus
water volume and downcomer submergence are within the aforementioned limits i

during normal plant operation. Alarms, adjusted for instrument error, will )
notify the operator when the limits of the torus water level are approached. |
The maximum permissible bulk pool temperature is limited by the potential for
stable and complete condensation of steam discharged from safety relief valves I

and adequate core spray pump net positive suction head. At reactor vessel
pressures above approximately 555 psig, the bulk pool temperature shall not
exceed 180*F. At pressures below approximately 240 psig, the bulk temperature j
may be as much as 184*F. At intermediate pressures, linear interpolation of
the bulk temperature is permitted.

They also represent the bounding upper limits that are used in suppression
pool temperature response analyses for safety relief valve discharge and
loss-of-coolant accident (LOCA) cases. The actions required by Specifications
3.7.C.-3.7.F. assure the reactor can be depressurized in a timely manner to
avoid exceeding the maximum bulk suppression pool water limits. Furthermore,
the 184*F limit provides that adequate RHR and core spray pump NPSH will be
cvailable without dependency on containment overpressure.

Should it be necessary to drain the suppression chamber, this should only be
done when there is no requirement for Core Standby Cooling Systems
operability. Under full power operation conditions, blowdown from an initial
suppression chamber water temperature of 95'F results in a peak long term
water temperature which is sufficient for complete condensation.

Limiting suppression pool temperature to 105*F during RCIC, HPCI, or relief
valve operation when decay heat and stored energy is removed from the primary
system by discharging reactor steam directly to the suppression chamber
assures adequate margin for controlled blowdown anytime during RCIC operation
end assures margin for complete condensation of steam from the design basis
loss-of-coolant accident.

In addition to the limits on temperature pf the suppression chamber pool
water, operating procedures define the action to be taken in the event a
relief valve inadvertently opens or sticLs open. This action would include:
(1) use of all available means to close the valve; (2) initiate suppression
pool water cooling heat exchangers; (3) initiate reactor shutdown; and (4) if
other relief valves are used to depressurize the reactor, their discharge
shall be separated from that of the stuck-open relief valve to assure mixing
cnd uniformity of energy insertion to the pool.

If a loss-of-coolant accident were to occur when the reactor water temperature
is below approximately 330*F, the containment pressure will not exceed the
62 psig code permissible pressure, even if no condensation were to occur. The
maximum allowable pool temperature, whenever the reactor is above 212*F, shall
be governed by this specification. Thus, specifying water volume-temperature
requirements applicable for reactor-water temperature above 212*F provides
additional margin above that available at 330*F.

O
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In conjunction with the Mark 1 Containment Short Term Program, a plant-unique.
analysis was performed (" Torus Support System and Attached Piping Analysis for'

the Browns Ferry Nuclear Plant Units 1, 2, and 3," dated September 9, 1976 ands
supplemented October 12, 1976) which demonstrated a factor of safety of at
least two for the weakest element in the suppression chamber support system'

and attached piping. The maintenance of a drywell-suppression chamber
differential pressure of 1.1 psid and a suppression chamber water level
corresponding to a downcomer submergence range of 3.06 feet to 3.58 feet will
assure the integrity of the suppression chamber when subjected to
post-loss-of-coolant suppression pool hydrodynamic forces.

,

Inerting

The relativity sm111 containment volume inherent in the GE-BWR pressure.

suppression containment and the large amount of zirconium in the core are such
that the occurrence of a very limited (a percent or so) reaction of the
zirconium and steam during a loss-of-coolant accident could lead to the
liberation of hydrogen combined with an air atmosphere to result in a
flammable concentration in the containment. If a sufficient amount of
hydrogen is generated and oxygen is available in stoichiometric quantities the
subsequent ignition of the hydrogen in rapid recombination rate could lead to
failure of the containment to maintain low leakage integrity. The <4 percent
hydrogen concentration minimizes the possibility of hydrogen combustion
following a loss-of-coolant accident.

The occurrence of primary system leakage following a major refueling outage or

O-
other scheduled shutdown is much more probable than the occurrence of the
loss-of-coolant accident upon which the specified oxygen concentration limit
is based. Permitting access to the drywell for leak inspections during a
startup is judged prudent in terms of the added plant safety offered without-
significantly reducing the margin of safety. Thus, to preclude the
possibility of starting the reactor and operating for extended periods of time
with significant leaks in the primary system, leak inspections are scheduled
during startup periods, when the primary system is at or near rated operating
temperature and pressure. The 24-hour period to provide inerting is judged
sufficient to perform the leak inspection and establish the required oxygen
concentration.

To ensure that the hydrogen concentration is maintained less than 4 percent '

following an accident, liquid nitrogen is maintained onsite for containment
i atmosphere dilution. About 2,260 gallons would be sufficient as a seven-day

supply, and replenishment facilities can deliver liquid nitrogen to the site
within one day; therefore, a requirement of 2,500 gallons is conservative.

Following a loss-of-coolant accident the Containment Air Monitoring (CAM)
System continuously monitors the hydrogen concentration of the containment
volume. Two independent systems (a system consists of one hydrogen sensing
circuit) are installed in the drywell and the torus. Each sensor and4

associated circuit is periodically checked by a calibration gas to verify

j operation.

Failure of one system does not reduce the ability to monitor system atmosphere

() as a second' independent and redundant system will still be operable.
,

7
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3.7/4.7 BASES (Cont'd)

In terms of separability, redundancy for a failure of the torus system is
based upon at least one operable drywell system. The drywell hydrogen
concentration can be used to limit the torus hydrogen concentration during
post-loss-of-coolant accident conditions. Post-loss-of-coolant accident
calculations show that the CAD system within two hours at a flow rate of
100 scfm will limit the peak drywell and wetwell hydrogen concentration to
3.9-percent (at 3 hours) and 3.9 percent (at 32 hours), respectively. This is
based upon purge initiation after 20 hours at a flow rate of 100 scfm to
maintain containment pressure below 30 psig. Thus, peak torus hydrogen
concentration can be controlled below 4.0 percent using either the direct
torus hydrogen monitoring system or the drywell hydrogen monitoring system
with appropriate conservatism (< 3.9-percent), as a guide for CAD / Purge
operations.

Vacuum Relief

The purpose of the vacuum relief valves is to equalize the pressure between
the drywell and suppression chamber and reactor building so that the
structural integrity of the containment is maintained. The vacuum relief
system from the pressure suppression chamber to reactor building consists of
two 100 percent vacuum relief breakers (two parallel sets of two valves in
series). Operation of either system will maintain the pressure differential
less than 2 psig; the external design pressure. One reactor building vacuum
breaker may be out of service for repairs for a period of seven days. If

repairs cannot be completed within seven days, the reactor coolant system is
brought to a condition where vacuum relief is no longer required.

When a drywell-suppression chamber vacuum breaker valve is exercised through
an opening-closing cycle the position indicating lights in the control room
are designed to function as specified below:

Initial and Final Check - On (Fully Closed)
Condition Green - On

Red - Off

Opening Cycle Check - Off (Cracked Open)
Green - Off (> 80* Open)
Red - On (> 3* Open)

Closing Cycle Check - On (Fully Closed)
Green - On (< 80* Open)
Red - Off (< 3* open)

The valve position indicating lights consist of one check light on the check
light panel which confirms full closure, one green light next to the hand
switch which confirms 80* of full opening and one red light next to the hand
switch which confirms "near closure" (within 3* of full closure). Each light
is on a separate switch. If the check light circuit is operable when the
valve is exercised by its air operator there exists a confirmation that the
valve will fully close. If the red light circuit is operable, there exists a
confirmation that the valve will at least "nearly close" (within 3* of full
closure). The green light circuit confirms the valve will fully open. If

none of the lights change indication during the cycle, the air operator must
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be inoperable or the valve disc is. stuck. For this case, a check light on and
.

~'h red light off confirms the disc is in a nearly closed position even if one of.
the indications is in error. Although a valve may be inoperable for-full

.

closure..it does not constitute a safety threat.

If the red light circuit alone.is inoperable, the valve shall still be
considered fully operable. If the. green and red or the green light circuit
alone is inoperable the valve shall be considered inoperable for opening. If

the. check and green or check light circuit alone is inoperable, the valve
shall be considered inoperable for full closure. If the red and check light

circuits are inoperable the valve shall be considered inoperable and open
greater than 3*. For a light circuit to be considered operable the light must
go on and off in proper sequence during the opening-closing cycle. If none of

the lights change indication during the cycle, the valve shall be considered
inoperable and open unless the check light stays on and the red light stays
off in which case the valve shall be considered inoperable for opening.

The 12 drywell vacuum breaker valves which connect the suppression chamber and
drywell are sized on the basis of the Bodega pressure suppression system
tests. Ten operable to open vacuum breaker valves (18-inch) selected on this
test basis and confirmed by the green lights are adequate to limit the
pressure differential between the suppression chamber and drywell during

I postaccident drywell cooling operations to a value which is within suppression
system design values.

The containment design has been examined to determine that a leakage ,
equivalent to one drywell vacuum breaker opened to no more than a nominal-3'

,/ as confirmed by the red light is acceptable.

! On this basis an indefinite allowable repair time for an inoperable red light
circuit on any valve or an inoperable check and green or check light circuit

,

alone or a malfunction of the operator or disc (if nearly closed) on one
valve, or an inoperable green and red or green light circuit alone on two
valves is justified.

During each operating cycle, a leak rate test shall be performed to verify
that significant leakage flow paths do not exist between the drywell and
suppression chamber. The drywell pressure will be increased by at least
one psi with respect to the suppression chamber pressure and held constant,

j The two psig setpoint will not be exceeded. The subsequent suppression
chamber pressure transient (if any) will be monitored with a sensitive
pressure gauge. If the drywell pressure cannot be increased by one psi over
the suppression chamber pressure it would be because a significant leakage
path exists; in this event the leakage source will be identified and
eliminated before power operation is resumed.

With a differential pressure of greater than one psig, the rate of change of
the suppression chamber pressure must not exceed 0.38 inches of water per
minute as measured over a 10-minute period, which corresponds to about

0.14 lb/sec of containment air. In the event the rate of change exceeds this
value then the source of leakage will be identified and eliminated before ,

,

power operation is resumed,
f~.

k-m
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The water in the suppression chamber is used for cooling in the event of an
I

accident; i.e., it is not used for normal operation; therefore, a daily check i

of the temperature and volume is adequate to assure that adequate heat removal |
capability is present.

The interior surfaces of the drywell and suppression chamber are coated as
necessary to provide corrosion protection and to provide a more easily
decontaminable surface. The surveillance inspection of the internel surfaces
each operating cycle assures timely detection of corrosion. Dropping the
torus water level to one foot below the normal operating level enables an
inspection of the suppression chamber where problems would first begin to show.

The primary containment preoperational test pressures are based upon the
calculated primary containment pressure response in the event of a
loss-of-coolant accident. The peak drywell pressure would be about 49 psig
which would rapidly reduce to less than 30 psig within 20 seconds following
the pipe break. Following the pipe break, the suppression chamber pressure
rises to 27 psig within 25 seconds, equalizes with drywell pressure, and
decays with the drywell pressure decay.

The design pressure of the drywell and suppression chamber is 56 psig. The
design leak rate is 0.5 percent per day at the pressure of 56 psig. As
pointed out above, the pressure response of the drywell and suppression
chamber following an accident would be the same after about 25 seconds. Based
on the calculated containment pressure response discussed above, the primary
containment preoperational test pressures were chosen. Also based on the
primary containment pressure response and the fact that the drywell and
suppression chamber function as a unit, the primary containment will be tested
as a unit rather than the individual components separately.

The calculated radiological doses given in Section 14.9 of the PSAR were based
on an assumed leakage rate of 0.635-percent at the maximum calculated pressure
of 49.6 psig. The doses calculated by the NRC using this Bases are 0.14 rem,
wholebodypassingcloudgammadose, and 15.0 rem, thyroid dose, which are
respectively only 5 x 10~ and 10-1 times the 10 CFR 100 reference doses.
Increasing the assumed leakage rate at 49.6 psig to 2.0 percent as indicated
in the specifications would increase these doses approximately a factor of |three, still leaving a margin between the calculated dose and the 10 CFR 100

ireference values. !

Establ..shing the test limit of 2.0-percent / day provides an adequate margin of
{safety to assure the health and safety of the general public. It is further I

considtred that the allowable leak rate should not deviate significantly from
|

the et .tainment design value to take advantage of the design leak-tightness |car at111ty of the structure over its service lifetime. Additional margin to
|ma..tain the containment in the "as built" condition is achieved by
|establishing the allowable operational leak rate. The allowable operational

leak rate is derived by multiplying the maximum allowable leak rate (49 psig
Method) or the allowable test leak rate (25 psig Method) by 0.75 thereby
providing a 25-percent margin to allow for leakage deterioration which may
occur during the period between leak rate tests.

O
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.

The primary containment leak rate test frequency is based on maintaining^

adequate. assurance that the leak rate remains within the specification. The
leak rate test frequency is based on the NRC guide for developing leak rate,

4

testing and surveillance of reactor containment vessels. Allowing the test |
'

intervals to be extended up to 10 months. permits some flexibility needed to
.

have the tests coincide'with scheduled or unscheduled shutdown periods.'

! The.penstration and air purge piping Icakage test frequency, along with the
containment leak rate-tests, is adequate to allow detection of leakage"

trends. Whenever a bolted double-gasketed penetration is broken and remade,
the space between the gaskets is pressurized to determine that.the seals are

; performing properly. It is expected that the majority of the leakage from
;- valves, penetrations and seals would be into the reactor building. However,

it is possible that leakage into other; parts of the facility could occur.
Such leakage paths that may affect significantly the consequences of accidentsi

are to be minimized.;

'

The primary containment is normally slightly pressurized during period of
,

reactor operation. Nitrogen used for inerting could leak out of the
! containment but air could not leak in to increase oxygen concentration. Once

the containment is filled with nitrogen to the required concentration.'

determining the oxygen concentration twice a week serves as an added assurance'

that the oxygen concentration will not exceed 4 percent.

3.7.B/3.7.C Standby Gas Treatment System and Secondary containment
'

The secondary containment is designed to minimize any ground level release'of
radioactive materials which might_ result from a-serious accident. The reactor

j building provides secondary containment during reactor operation, when the
] drywell is sealed and in service; the reactor building provides primary
f containment when the reactor is shutdown and the drywell is open,_as during
I refueling. Because the secondary containment is an integral part of the

complete containment system, secondary containment is required at all times,

! that primary containment is required as well as during refueling.
_

I The Standby Gas Treatment System is designed to filter and exhaust the reactori

building atmosphere to the stack during secondary containment isolation-
conditions. All three Standby Gas Treatment System fans are designed to
automatically start upon containment isolation and to maintain the reactor
building pressure to the design negative pressure so-that all leakage should

I be in-leakage.

High efficiency particulate air (HEPA) filters are installed before and after
the charcoal adsorbers to minimize potential. release of particulates to the
environment and to prevent clogging of the iodine adsorbers. The charcoal

i adsorbers are installed to reduce the potential release of radioiodine to the
2 environment. The in-place test results should indicate a system leak

| tightness of less than 1 percent bypass leakage for the charcoal adsorbers and
I a HEPA efficiency of at least 99 percent removal of DOP particulates. The
! laboratory carbon sample test results should indicate a radioactive methyl
i iodide removal efficiency of at least 95 percent for expected accident

i conditions. If the efficiencies of the HEPA filters and charcoal adsorbers
j are as specified, the resulting doses will be less than the 10 CPR 100
| guidelines for the accidents analyzed. Operation of the fans significantly

different from the design flow will change the removal efficiency of the HEPA
4

filters and charcoal adsorbers.
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only two of the three Standby Gas Treatment Systems are needed to clean up the
reactor building atmosphere upon containment isolation. If one system is
found to be inoperable, there is no immediate threat to the containment system
performance and reactor operation or refueling operation may continue while
repairs are being made. If more than one train is inoperable, the plant is
brought to a condition where the Standby Gas Treatment System is not required.

4.7.B/4.7.C Standby Gas Treatment System and Secondary containment

Initiating reactor building isolation and operation of the standby gas
treatment system to maintain at least a 1/4 inch of water vacuum within the
secondary containment provides an adequate test of the operation of the
reactor building isolation valves, leak tightness of the reactor building and
performance of the Standby Gas Treatment System. Functionally testing the
initiating sensors and associated trip logic demonstrates the capability for
automatic actuation. Performing these tests prior to refueling will
demonstrate secondary containment capability prior to the time the primary
containment is opened for refueling. Periodic testing gives sufficient
confidence of reactor building integrity and Standby Gas Treatment System
performance capability.

The test frequencies are adequate to detect equipment deterioration prior to
significant defects, but the tests are not frequent enough to load the
filters, thus reducing their reserve capacity too quickly. That the testing
frequency is adequate to detect deterioration was demonstrated by the tests
which showed no loss of filter efficiency after two years of operation in
the rugged shipboard environment on the US Savannah (OHNL 3726). Pressure
drop across the combined HEPA filters and charcoal adsorbers of less than
six inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Heater capability, pressure drop and air distribution should be determined at
least once per operating cycle to show system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. 1ests of the
charcoal adsorbers with halogenated hydrocarbon refrigerant. shall be performed
in accordance with USAEC Report DP-1082. Iodine removal ef:ficiency tests
shall follow RDT Standard M-16-IT. The charcoal adsorber efficiency test
procedures should allow for the removal of one adsorber tray, emptying cf one
bed from the tray, mixing the adsorbent thoroughly and obtaining at least two
samples. Each sample should be at least two inches in diameter and a length
equal to the thickness of the bed. If test results are unacceptable, all
cdsorbent in the system shall be replaced with an adsorbent qualified
according to Table 1 of Regulatory Guide 1.52. The replacement trey for the
adsorber tray removed for the test should meet the same adsonbent quality.
Tests of the HEPA filters with DOP aerosol shall be performed in accordance to
ANSI N510-1975. Any HEPA filters found defective shall be replaced with

|filters qualified pursuant to Regulatory Position C.3.d of Regulatory |Guide 1.52.

All elements of the heater should be demonstrated to be functional and
operable during the test of heater capacity. Operation of each filter train
for a minimum of 10 hours each month will prevent moisture buildup in the |hfilters and adsorber system.

1

|
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3.7/4.7 BASES (Cont'd)

With doors closed and fan in operation, DOP aerosol shall be sprayed
externally along the full linear periphery of each respective door to check

\ the gasket seal. Any detection of DOP in the fan exhaust shall be considered
an unacceptable test result and the gaskets repaired and test repeated.

If significant painting, fire or chemical release occurs such that the NEPA
filter or charcoal adsorber could become contaminated from the fumes,.
chemicals or foreign material, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.

Demonstration of the automatic initiation capability and operability of filter
cooling is necessary to assure system performance capability. If one Standby
Gas Treatment System is inoperable, the other systems must be tested daily.
This substantiates the availability of the operable systems and thus reactor
operation and refueling operation can continue for a limited period of time.

3.7.D/4.7.D Primary Containment Isolation Valves

Double isolation valves are provided on lines penetrating the primary
containment and open to the free space of the containment. Closure of one of
the valves in each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to minimize the
potential leakage paths from the containment in the event of a loss-of-coolant
accident.

Group 1 - Process lines are isolated by reactor vessel low water level (378")
in order to allow for removal of decay heat subsequent to a scram, yet isolate
in time for proper operation of the core Standby cooling Systems. The valves
in Group 1, except the reactor water sample line valves, are also closed when
process instrumentation detects excessive main steam line flow, high
radiation, low pressure, or main steam space high temperature. The reactor
water sample line valves isolate only on reactor low water level at 378" or
main steam line high radiation.

Group 2 - Isolation valves are closed by reactor vessel low water level (538")
or high drywell pressure. The Group 2 1 solation signal also " isolates" the
reactor building and starts the Standby Gas Treatment System. It is not
desirable to actuate the Group 2 1 solation signal by a transient or spurious
signal.

1

Group 3 - process lines are normally in use, and it is therefore not desirable
to cause spurious isolation due to high drywell pressure resulting from
nonsafety related causes. To protect the reactor from a possible pipe break
in the system, isolation is provided by high temperature in the cleanup system
area or high flow through the inlet to the cleanup system. Also, since the
vessel could potentially be drained through the cleanup system, a low-level
isolation is provided.

O
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3.7/4.7 BASES (Cont'd)

Groups 4 and 5 - Process lines are designed to remain operable and mitigate
the consequences of an accident which results in the isolation of other
process lines. The signals which initiate isolation of Groups 4 and 5 process
lines are therefore indicative of a condition which would render them
inoperable.

Group 6 - Lines are connected to the primary containment but not directly to
the reactor vessel. These valves are isolated on reactor low water level
(538"), high drywell pressure, or reactor building ventilation high radiation
which would indicate a possible accident and necessitate primary containment
isolation.

|
Group 7 - Process lines are closed only on the respective turbine steam supply
valve not fully closed. This ensures that the valves are not open when HPCIS
or RCICS action is required.

|Group 8 - Line (traveling in-core probe) is isolated on high drywell pressure
{or reactor low water level (538"). This is to assure that this line does not '

provide a leakage path when containment pressure or reactor water level
indicates a possible accident condition.

The maximum closure time for the automatic isolation valves of the primary
containment and reactor vessel isolation control system have been selected in
consideration of the design intent to prevent core uncovering following pipe
breaks outside the primary containment and the need to contain released
fission products following pipe breaks inside the primary containment.

In satisfying this design intent, an additional margin has been included in
specifying maximum closure times. This margin permits identification of
degraded valve performance, prior to exceeding the design closure times.

In order to assure that the doses that may result from a steam line break do
not exceed the 10 CFR 100 guidelines, it is necessary that no fuel rod
perforation resulting from the accident occur prior to closure of the main
steam line isolation valves. Analyses indicate that fuel rod cladding
perforations would be avoided for main steam valve closure times, including
instrument delay, as long as 10.5 seconds.

These valves are highly reliable, have low service requirements and most are
normally closed. The initiating sensors and associated trip logic are also
checked to demonstrate the capability for automatic isolation. The test
interval of once per operating c cle for automatic initiation results in a
failure probability of 1.1 x 10~ that a line will not isolate. More
frequent testing for valve operability results in a greater assurance that the
valve will be operable when needed.

The main steam line isolation valves are functionally tested on a more
frequent interval to establish a high degree of reliability.

The primary containment is penetrated by several small diameter instrument
lines connected to the reactor coolant system. Each instrument line contains
o 0.25-inch restricting orifice inside the primary containment and an excess
flow check valve outside the primary containment.

|
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3.7/4.7 BASES (Cont'd)

3.7.E/4.7.8 Control Room Snergency Ventilation
/*
I' The control room emergency ventilation system is designed to filter the

control room atmosphere for intake air and/or for recirculation during control
room isolation conditions. The control room emergency ventilation system is
designed to automatically start upon control room isolation and to maintain
the control room pressure to the design positive pressure so that all leakage
should be out leakage.

High efficiency particulate air (HEPA) filters are installed before the
charcoal adsorbers to prevent clogging of the iodine adsorbers. The charcoal
adsorbers are installed to reduce the potential intake of radioiodine to the
control room. The in-place test results should indicate a system leak
tightness of less than 1 percent bypass leakage for the charcoal adsorbers and
a HEPA efficiency of at least 99 percent removal of DOP particulates. The
laboratory carbon sample test results should indicate a radioactive methyl
iodide removal efficiency of at least 90 percent for expected accident
conditions. If the efficiencies of the HEPA filters and charcoal adsorbers
are as specified, the resulting doses will be less than the allowable levels
stated in Criterion 19 of the General Design Criteria for Nuclear Power

Plants Appendix A to 10 CFR Part 50. Operation of the fans significantly
different from the design flow will change the removal efficiency of the HEPA
filters and charcoal adsorbers.

If the system is found to be inoperable, there is not immediate threat to the
control room and reactor operation or refueling operation may continue for a
limited period of time while repairs are being made. If the system cannot beO repaired within seven days, the reactor is shutdown and brought to Cold
Shutdown within 24 hours or refueling operations are terminated.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less
than six inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the |

charcoal adsorbers with halogenated hydrocarbon shall be performed in i

accordance with USAEC Report-1082. Iodine removal efficiency tests shall
follow RDT Standard M-16-IT. The charcoal adsorber efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples.
Each sample should be at least two inches in diameter and a length equal to
the thickness of the bed. If test results are unacceptable, all adsorbent in
the system shall be replaced with an adsorbent qualified according to Table 1
of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed
for the test should meet the same adsorbent quality. Tests of the HEPA
filters with DOP aerosol shall be performed in accordance to ANSI N510-1975.
Any HEPA filters found defective shall be replaced with filters qualified
pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.

O
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3.7/4.7 BASES (Cont'd)

Operation of the system for 10 hours every month will demonstrate operability
of the filters and adsorber system and remove excessive moisture built up on
the adsorber.

If significant painting, fire or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.

Demonstration of the automatic initiation capability is necessary to assure
system performance capability.

3.7.F/4.7.P Primary Containment Purge System

The Primary Containment Purge System is designed to provide air to purge and
ventilate the primary containment system. The exhaust from the primary
containment is first processed by a filter train assembly and then channeled
through the reactor building roof exhaust system. During power operation, the
primary containment purge and ventilation system is isolated from the primary
containment by two isolation valves in series.

HEPA (high efficiency particulate air) filters are installed before the

charcoal adsorbers followed by a centrifugal fan. The in-place test results
should indicate a leak tightness of the system housing of not less than
99 percent and a HEPA efficiency of at least 99 percent removal of DOP
particulates. The laboratory carbon sample test results should indicate a
radioactive methyl iodide removal efficiency of at least 85-percent.
Operation of the fans significantly different from the design flow will change
the removal efficiency of the HEPA filters and charcoal adsorbers.

If the system is found to be inoperable, the Standby Gas Treatment System may
be used to purge the containment.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less
than 8.5 inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon shall be performed in
accordance with USAEC Report-1082. Iodine removal efficiency tests shall
follow RDT Standard M-16-1T. The charcoal adsorber efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples.
E ch sample should be at least two inches in diameter and a length equal to
the thickness of the bed. If test results are unacceptable, all adsorbent in
the system shall be replaced with an adsorbent qualified according to Table 1
of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed

BFN 3.7/4.7-50
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3.7/4.7 BASES (Cont'd)

for the test should meet the same adsorbent quality. Tests of the HEPA

C filters with DOP aerosol shall be performed in accordance to ANSI N510-1975.

( Any HEPA filters found defective shall be replaced with filters qualified
pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.

If significant painting, fire, or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff member should be consulted prior to making this

determination.

O
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS 4.8 RADIOACTIVE MATERIALS

Applicability Applicability

Applies to the controlled release Applies to the periodic test

of radioactive liquids and gases and record requirements and

from the facility. sampling and monitoring
methods used for facilities
effluents.

Obiective Objective

To define the limits and conditions To ensure that radioactive
~

for the release of radioactive liquid and gaseous releases

effluents to the environs to assure from the facility are

that any radioactive releases are maintained within the limits
as low as practicable and within specified by Specifications

the limits of 10 CFR Part 20. 3.8.A and 3.8.B.

Specification Specification

A. Liquid Effluents A. Liquid E?fluents

() 1. The radioactivity release 1. Facility records
concentration in liquid shall be maintained
effluents from the station of the radioactive
shall not exceed the values concentrations and
specified in 10 CFR Part 20, volume before
Appendix B, Table II, dilution of each

,

Column 2, for unrestricted batch of liquid
areas. effluent released, and

of the average
dilution flow and
length of time over
which each discharge
occurred.

2. The release rate of radioactive 2. A representative
liquid effluents, excluding sample of each bat.ch

,

tritium and noble gases, shall of liquid effluent
not exceed 20 curies during any released shall be
calendar quarter, analyzed for the

principal
gamma-emmitting
nuclides.

3. During release of radioactive 3. Radioactive liquid
wastes, the following waste sampling and

O conditions shall be met: activity analyses
shall be performed in
accordance with
Table 4.8-A.

BFN-Unit 3 3.8/4.8-1
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.A. Liquid Effluents 4.8.A. Liquid Effluents

3.8.A.3 (Cont'd)

a. Liquid waste activity and
flow rate shall be
continuously monitored and
recorded during release,'and
the effluent control monitor
shall be set to alarm and
automatically close the waste
discharge valve before
exceeding the limits
specified in 3.8.A.1 above. ~

If this requirement cannot be
met, continued release of
liquid effluents shall be
permitted only during the
succeeding 48 hours provided
that, during this 48-hour
period, two independent
samples of each tank shall be
be analyzed and two station

personnel shall independently
check valving before the
discharge.

4. The system, as designed to 4. The liquid effluent
process liquid radwastes, shall radiation monitor shall
be maintained and shall be be calibrated at least

,

operated to process liquid quarterly by means of a
radwaste pr'.or to their known radioactive source.discharge when it appears that Each monitor, as described.
the projected cumulative shall also have an
discharge will exceed 1.25 instrument channel test
curies during any calendar monthly and a sensor check
quarter. daily.

5. The maximum activity to be 5. The performance of
contained in one liquid automatic isolation valves
radwaste tank that can be and discharge tank
dircharged directly to the selection valves shall be
environs shall not exceed checked annually.
10 curies.

B. Airborne Effluents B. Airborne Effluents

1. The release rate for gross 1. The gross g, y and
activity except for I-131 and particulate activity of
particulates with half-lives gaseous wastes released to
longer than eight days, shall the environment shall be .

not exceed: monitored and recorded:

BFN-Unit 3 3.8/4.8-2
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents 4.8.B. Airborne Effluents

3.8.B.1 (Cont'd) 4.8.B.1 (Cont'd)

01. + 01 51 a. For effluent streams

0.13 1.46 having continuous
monitoring capability,

91 = release rate from the activity and flow

building exhaust vents rate shall be monitored
in Ci/sec. and recorded to enable

release rates of gross,

Q2 = release rate from radioactivity to be

stack in C1/sec. determined on an hourly
basis,

b. For effluent streams
without continuous
monitoring capability,
the activity shall be

1 monitored and recorded
and the releases

i

through these streams'

!
shall be controlled so

"

that the release rates
from all streams are'

within the limits
specified in 3.8.B.

2. The release rates of I-131 2. Radioactive gaseous waste-

and particulates with half-lives sampling and activity
.

greater than eight days released analysis shall be performed
I to the environs as part of in accordance with

airborne effluents shall not Table 4.8-B.

exceed:
>

4__Q1+ 0- 11l

.33 44

03 = release rate from building
exhaust vents in pCi/sec.

Q4 = release rate from.

stack in pCi/sec.

;

)

i

:
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308/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents 4.8.B. Airborne Effluents

3. The release rate of gross gaseous 3. Samples of offgas effluents
activity from the plant shall not shall be analyzed at least
exceed 0.10 curies /second when weekly to determine the
averaged over any calendar identity and quantity of
quarter. When the release rate the principal radionuclides
exceeds 0.05 curies /second for being released,
a period of greater than 48 hrs
licensee shall notify the
Director, Directorate of

Licensing, in writing within
"

10 days.
.

4. The release rate of I-131 and 4. All waste gas monitors
particulates with half-lives shall be calibrated at
greater than 8 days from the least quarterly by means
plant shall not exceed 0.8 of a known radioactive
pC1/see when averaged over any source. Each monitor
calendar quarter. When the shall have an instrument
release rate exceeds 0.4 pCi/sec channel test at least
for a period of I week, the monthly and a sensor
licensee shall notify the check at least daily.
Director, Directorate of Licensing,
in writing within 10 days.

5. If the limits of 3.8.B are
exceeded, appropriate corrective
action, such as an orderly
reduction of power, shall be

,

initiated to bring the releases
within the limits.

6. Radioactive gaseous wastes
released to the environment
shall be monitored and
recorded.

7. During release of gaseous
wastes through the main
stack, the following

conditions shall be met:

O
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3.8/4.8 RADIOACTIVE MATERIALS
4

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMNTS

3.8.B. Airborne Effluents
i

3.8.B.7 (Cont'd)
i
; a. The gross $, y activity

monitor, the iodine sampler
and particulate sampler

, ,

1 shall be operating.

!
b. Isolation devices capable

| of limiting gaseous release
rates from the main stack

: to within the values
~

specified in 3.8.B.1 above
,

shall be operating.

c. If, for an effluent release
path, there is no monitor
OPERABLE, an equivalent
monitor can be substituted to
monitor this effluent release
path or no effluents shall be
released through that effluent

. O release path until such monitor
! is made available.

i 8. Radioactive gases released from

i each unit's turbine and reactor
i building roof vents, the radwaste
i building roof vents, and the main

'

'

stack shall be continuously
monitored. To accomplish this, at..

| 1 east one reactor building and one |

i turbine building vent monitoring
system per unit shall be operating

! whenever that unit's building
ventilation system is in service.'

Also, one radwaste building system

i vent monitoring channel shall be
,

. operating whenever the radwaste

i ventilation system is in service.
At least one main stack monitoring
channel shall be operating,

| whenever any unit's air ejector,
mechanical vacuum pump, or a-

Standby Gas Treatment System train
is in service. If normal
monitoring systems are not;

available, temporary" monitors or
!. other systems shall be used to
; monitor effluent. A monitoring .

channel may be out-of-service for

BPW-Unit 3 3.8/4.8-5 .
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents

3.8.B.7 (Cont'd)

4 hours for functional testing
and calibration without
providing a temporary monitor.
Both stack monitors may be taken
out-of-service for less than
1 hour for purging of monitors
during SI performance.

If these requirements are not

satisfied for the stack or
~

radwaste monitor, the reactors

shall be in the Hot Shutdown
condition within 24 hours for
the stack and 10 days for the
radwaste vent. Purging during
SI performance is not considered

a loss of monitoring capability.

If these requirements are not
satisfied for the reactor and
turbine building vents, the

affected reactor shall be in Hot
Shutdown condition within
10 days.

C. Mechanical Vacuum Pumps 4.8.C. Mechanical Vacuum Pumps
*

1. Each mechanical vacuum pump At least once during each
shall be capable of being operating cycle verify
automatically isolated and automatic securing and
secured on a signal of high isolation of the
radioactivity in the steam mechanical vacuum pumps.
lines whenever the main steam
isolation valves are open.

2. If a vacuum pump cannot meet
the limits of 3.8.C.1, that
vacuum pump shall be isolated.

O
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEII. LANCE REQUIREMENTS

3.8.D. Miscellaneous Radioactive 4.8.D. Miscellaneous Radioactive
Materials Sources Materials Sources

1. Source Leakage Test 1. Surveillance Recuirements

Bach sealed source containing Tests for leakage and/or
radioactive material in excess contamination shall be,

of those quantities of performed by the licensee
byproduct material listed in or by other persons
10 CFR 30.*ll Schedule B and specifically authorized by
all other sources, including the Commission or an

~

alpha emitters, in excess of agreement State, as
0.1 microcurie, shall be free follows:
of p_0.005 microcurie of ~

removable contamination. a. Each sealed source,
Each sealed source with except startup
removable contamination in sources subject to
excess of the above limit core flux,
shall be immediately containing
withdrawn from use and radioactive material.
(a) either decontaminated other than Hydrogen
and repaired, or (b) disposed 3, with a half-life
of in accordance with greater than 30 days

O Commission Regulations. and in any form
other than gas shall
be tested for
leakage and/or
contamination at
intervals not to '

*
exceed 6 months. |
The leakage test |
shall be capable of I

detecting the
presence of 0.005
microcurie of
radioactive material
on the test sample.

.

.

'

O
.
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

S4.8.D. Hisett'3neous Radioactive
Materiais Eources

4.8.D.1 (Cont'd)

b. The periodic leak
test required does
not apply to sealed
sources that are
stored and not being
used. The sources
excepted from this

"

test shall be tested
for leakage prior to ~
any use or transfer
to another user
unless they have
beca leak tested
within o months
prior to the date of
use or transfer. In
the absence of a
certification from a
transferer
indicating that a
test has been made
within 6 months
prior to the
transfer, sealed

sources shall not be *
put into use until
tested.

c. Startup sources
shall be leak tested
prior to and
following any repair
or maintenance and
before being
subjected to core
flux.

1

1

l
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Table 4.8-A

ig RADIOACTIVE LIOUID WASTE SAMPLING AND ANALYSIS

A. Test Tank Release

Type of Minimum Detectable
Sampling Prequency Activity Ana1Ysis Concentration, uCi/ml

Each Batch Principal _g
Ganuna-Emitting Nuclides 5 x 10 (2)

One Batch / Month Dissolved and Entrained -5
Fission and Activation Gases 10

| Monthly Proportional Tritium 10-5
l composite (1) Gross Alpha 10-7

Quarterly Proportional Sr-89, Sr-90 5 x 10-8
Composite (1)

NOTES

(1) A proportional sample is one in which the quantity of
liquid sampled is proportional to the quantity of
liquid waste discharged from the plant.

|

(2) For certain mir.tures of gamma emitters, it may not be
possible to measure radionuclides in concentrations
near their sensitivity limits when other nuclides are
present in the sample in much greater concentrations.
Under these circumstances, it will be more appropriate
to calculate the concentrations of such radionuclides
using observed ratios with those radionuclides which
are measurable.

i

i,

O
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!

i. 1

. TABLE 4.8-B |
!

2 Radioactive Gaseous Waste Sampline and Analysis'

Ov
Sample Sampling Type of Minimum Detectable

Type Frequency Activity Analysis (1)
Concentration, uc/cc

(2)
Weekly and Principle Gamma 10-4 (3)
each purge Emitters

'
Gas

j Monthly and Tritium 10-6
each purge

|

Weekly l'I I-131 10-H
Charcoal,

|
Monthly (4) I-133. I-135 10-10

A (4) Principal Gamma
Weekly Emitters (at least for

Ba-140, La-140, I-131) 10-11
Particulates

Monthly
composite of Gross alpha 10-11

;

; weekly samples

Quarterly St-89. Sr-90 '
composite of 10-11
monthly samples

!

! (1) The above detectability limits for concentrations are

j based on technical feasibility and on the potential

: significance in the environment of the quantities

i released. For some nuclides, lower detection limits may
be readily achievable and when nuclides are measured

,

i below the stated limits they should also be reported.

l
| (2) Analysis shall also be made within one month of the
; initial criticality and following each refueling process

1
i change or other occurrence which could alter the mixture

of radionuclides.

I (3) For certain mixtures of gamma emitters, it may not be !

possible to measure radionuclides at levels near their |
,

i sensitivity limit when other nuclides are present in the

i sample at much higher levels. Under these circumstances
; it will be more appropriate to calculate the levels of

such radionuclides using observed ration with those
radionuclides that are measurable.

i

}
4
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TAILE 4.8-B (Continued)

Radioactive Gaseous Waste Samplinq and Analysis
i

O(4) When the average daily gross radioactivity release rate from a release
point equals or exceeds that given in 3.8.B.3 or when the steady state
gross radioactivity release rate increases by 50 percent over the
previous corresponding power levels' steady-state release rate, the
associated iodine and particulate cartridge shall be analyzed to
determine the release rate increase for iodines and particulates. ,

'

When samples are taken more often than that shown, the minimum
detectable concentrations will be correspondingly higher.

O

O
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3.8 BAsss

i Radioactive waste release levels to unrestricted areas should be kept "as low !
'

as practicable" and are not to exceed the concentration limits specified in<

i 10 CFR Part 20. At the same time, these specifications permit the flexibility !

of operation, compatible with considerations of health and safety, to assure,

that the public is provided a dependable source of power under unusual
operating conditions which may temporarily result in releases higher than the#

design objectives but still within the concentration limits specified in,

10 CFR Part 20. It is expected that by using this operational flexibility
3

,

' under unusual operation conditions, and exerting every effort to keep levels t

of radioactive materials as low as practicable, the annual releases will not |
exce>d a small fraction of the annual average concentration limits specified f

in 10 CFR Part 20. I

3.8.A Liquid Effluents

Specification 3.8.A.1 requires the licensee to limit the release concentration
of radioactive materials in liquid effluents from the station to levelsi

'

specified in 10 CFR Part 20, Appendix B. Table II, Column 2, for unrestricted
areas. This specification provides assurance that no member of the general ;

I public can be exposed to liquids containing radioactive materials in excess of
j limits considered permissible under the Commission's Rules and Regulations.
I
; Specification 3.8.A.2 establishes an upper limit for the release of

j radioactive liquid effluents, excluding tritium and noble gases, of 20 curies
during any calendar quarter. The intent of this specification is to permit;

i the licensee the flexibility of operation to assure that the public is 5

j provided a dependable source of power under unusual operating conditions which
: may temporarily result in releases higher than the levels normally

achievable. Releases of up to 20 curies during any calendar quarter will
result in concentrations of radioactive material in liquid effluents at small,

'

percentages of the limits specified in 10 CFR Part 20.

2 Specification 3.8.A.3 requires that suitable equipment to control and monitor
the releases of radioactive materials in the liquid effluents are operating
during any period these releases are taking place.

J

Specification 3.8.A.4 requires that the licensee shall maintain and operate
the equipment installed in the radwaste system to reduce the release of'

. radioactive materials in liquid effluents to as low as practicable consistent
!

with the requirements of 10 CFR Part 50.36a. In order to keep releases of
radioactive materials as low as practicable, the specification requires

,

operation of equipment whenever it appears the projected cumulative release,

will exceed 1.25 curies during any calendar quarter.

,

1
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3.8 BASES (Cont'd)

Specification 3.8.A.5 limits the amount of radioactivity that may be
inadvertently released to the environment to an amount which is as low as
practicable consistent with the requirements of 10 CFR Part 50.36a.

| 3.8.B Airborne Effluents
|

Specification 3.8.B.1 provides a method to be used in summing the airborne
effluents from the main stack and vents which will assure that the release
rate does not exceed 10 CFR Part 20. Table II. Column le for unrestricted

The constants are determined by the annual average site meteorologyareas.
and an exposure dose of 500 mrem per year to the whole body.

Specification 3.8.B.2 provides a method to be used in summing airborne I-131
and particulates with half-lives greater than eight days released from the
stack and vents to assure that the release rate does not exceed
10 CFR Part 20 Appendix B. Table II, Column 1. for unrestricted areas. The
constants are determined by the annual average site meteorology and an
exposure dose of 500 mrem per year to the whole body or any organ, and include
a factor of 700 to account for reconcentration.

Specification 3.8.B.3 establishes an upper limit for the continuous release of
gaseous activity from the plant.

Specification 3.8.B.4 is to monitor the performance of the core. A sudden
increase in the activity 1cvels of gaseous releases may be the result of the
fuel cladding losing its integrity. Since core performance is of utmost
importance in the resulting doses from accidents, a report must be filed
within 10 days following the specified increase in gaseous radioactive
releases.

Specification 3.8.B.5 is to require the licensee to take such actions,
including reducing power or other appropriate measures, as may be necessary to
keep the radioactive gaseous releases within specified limits.

Specifications 3.8.B.6 and 3.8.B.7 are in accordance with Design Criterion 64.

Specification 3.8.B.8 requires that these gaseous monitoring devices be
operating whenever radioactive gases are generated in the plant.

3.8.C/4.8.C Mechanical Vacuum Pump

The purpose of isolating the mechanical vacuum pump lines is to limit the
release of activity from the main condenser. During an accident, fission
products would be transported from the reactor through the main steam lines to
the condenser. The fission product radioactivity would be sensed by the main
steam line radioactivity monitors which initiate isolation.

|

|

91
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4.8.A and 4.8.B BASES

e surveillance requirements given under Specifications 4.8.A and 4.8.B
provide assurance that liquid and gaseous wastes are properly controlled and
monitored during any release of radioactive materials in the liquid and
g:seous effluents. These surveillance requirements provide the data for the
licensee and the Commission to evaluate the station's performance relative to
radioactive wastes released to the environment. Reportu on the quantities of
rtdioactive materials released in effluents shall be furnished'to the
Commission on the basis of Section 6 of these technical specifications. On
the basis of such reports and any additional information the Commission may
obtain from the licensee or others, the commission may from time to time
rcquire the licensee to take such actions as the commission deems appropriate.

3.8.D and 4.8.D BASES

The objective of this specification is to assure that leakage from byproduct,
source, and special nuclear radioactive material sources does not exceed
allowable limits.

O

,

1
|

|
|

,
,

I

l
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9 Auxiliary Electrical System 4.9 Auxiliary Electrical System

Applicability Applicability

Applies to all the auxiliary Applies to the periodic

electrical power system. testing requirements of the
auxili&ry electrical system.

Obiective Obiective

To assure an adequate supply of Verify the operability of the

electrical power for operation of auxiliary electrical system.
~ those systems required for safety. .

Specification Specification

A. Auxiliary Electrical Equipment A. Auxiliary Electrical System

1. The reactor shall not be 1. Diesel Generators

started up (made critical)
frcira the Cold condition
unless the following are

satisfied:

a. Diesel generators 3A, a. Each unit 3 diesel
3B, 3C, and 3D OPERABLE. generator shall be

manually started and
b. Requirements 3.9.A.3 loaded once each month

through 3.9.A.6 are to demonstrate
*

met. operational readiness.
The test shall continue

c. At least two of the for at least a 1-hour
following offsite power period at 75% of rated

sources are available: load or greater.

(1) The 500-kV system is During the monthly

available to the generator test, the

unit 3 shutdown diesel generator

boards through the starting air compressor

unit 3 station- shall be checked for
service transformer operation and its

TUSS 3B with no ability to recharge air

credit taken for the receivers. The
two 500-kV Trinity operation of the diesel

lines. fuel oil transfer pumps
shall be demonstrated,
and the diesel starting
time to reach rated
voltage and speed shall

O' be logged.

BPN-Unit 3 3.9/4.9-1
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3,0f4.9 AUXILIARY ELECTRICAL SYSTEM

LIMTING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System

3.9.A.l.c. (Cont'd) 4.9.A.I. (Cont'd)

(2) The Trinity 161-kV b. Once per operating
line is available to the cycle, a test will
unit 3 shutdown boards be conducted simulating a
through a common loss of offsite power and
station-service or similar conditions that
cooling tower transformer. would exist with the

presence of an actual

NOTE FOR (2): safety-injection signal
If units 1 and 2 are to demonstrate the
both in operation and following:

~

claiming the Trinity
line as an offsite (1) Deenergization of the
source. TUSS 3B must emergency buses and
be claimed as the other load shedding from
offsite source for the emergency buses.
unit 3.

(2) The diesel starts
(3) The Athens 161-kV line from ambient

is available to unit 3 condition on the
shutdown boards through auto-start signal,
a common station-service energizes the
or cooling tower emergency buses with
transformer. permanently connected

loads, energizes the
NOTE FOR (3): auto-connected

If either unit 1 or emergency loads *

unit 2 is claiming through load
the Athens line as sequencing, and
an offsite source, operates for greater
it may not be claimed than or equal to five
as an offsite source minutes while its
for unit 3. generator is loaded

with the emergency
NOTES FOR (2) AND (3): loads.

'

If both Athens and (3) on diesel generator
trinity lines are breaker trip, the
claimed as the two loads are shed from
offsite sources for the emergency buses
unit 3, no credit may and the diesel
be taken for the restarts on the auto-
Athens-Trinity line start signal, the
tie breaker. emergency buses are
Specifically, the energized with
Athens line supplies permanently connected
unit 3 through common loads, the auto-

O
BFN-Unit 3 3.9/4.9-2
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical 4.9.A. Auxiliary Electrical

Equipment System

3.9.A.I.c.(3) (Cont'd) 4.9.A.I.b.(3) (Cont'd)

station-service connected emergency

transformer A or loads are energized

cooling tower through load

transformer 1, and sequencing, and the

the Trinity line diesel operates for'

must supply unit 3 greater than or equal

through common station- to five minutes while
' service transformer B or its generator is loaded

~

cooling tower transformer 2. with the emergency
loads.

c. Once a month the
quantity of diesel fuel
available shall be
logged.

d. Each diesel generator
shall be given an

O annual inspection in
accordance with
instructions based on
the manufacturer's
recommendations,

'

e. Once a month a sample
of diesel fuel shall be
checked for quality.
The quality shall be
within acceptable
limits specified in

Table 1 of the latest
revision to ASTM D975
and logged.

|

|

|
.

!
|
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3 9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

93.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical
System

2. The reactor shall not be 2. DC Power System - Unit
started up (made critical) Batteries (250-V),
from the Hot Standby condition Diesel-Generator
unless all of the following Batteries (125-V)and
conditions are satisfied: Shutdown Board

Batteries (250-V)

a. At least one offsite power a. Every week the
source is available as specific gravity,
specified in 3.9.A.l.c. voltage, and

temperature of the
-

pilot cell, and
overall battery
voltage shall be
measured and logged.

b. Three units 3 diesel b. Every three months
generators shall be the measurements
OPERABLE. shall be made of

voltage of each
cell to nearest
0.1 volt, specific
gravity of each
cell, and
temperature of
every fifth call.

'

These measurements
shall be logged.

c. An additional source of c. A battery rated
power consisting of one discharge (capacity)
of the following: test shall be

performed and the
(1) A second offsite voltage, time, and

power source available output current
as specified in measurements shall,

3.9.A.l.c. be logged at I
intervals not to )(2) A fourth unit 3 exceed 24 months. 1

diesel generator
OPERABLE.

d. Requirements 3.9.A.3
through 3.9.A.6 are met.

1

O
BFN-Unit 3 3.9/4.9-4
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System

3. Buses and Boards Available 3. Logic Systems

a. The respective start bus a. Both divisions of the

is energized for each accident signal logic
common station-service system shall be
transformer designated ~as tested every 6 months
an offsite power source. to demonstrate that it

will function on
actuation of the core
spray system of the

' reactor to provide an ~
automatic start signal
to all 4 diesel<

generators.

b. The 4-kV bus tie board
is energized if a
cooling tower transformer
is designated as an
offsite power source.

O c. The 4-kV shutdown
boards (3EA, 3EB, 3EC,
3ED) are energized.

d. The 480-V shutdown boards
3A and 3B are energized.

,

|

i
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6,9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System

3.9.A.3. (Cont'd)

e. Loss of voltage and
degraded voltage relays
OPERABLE on 4-kV
shutdown boards 3EA,
3EB, 3EC, and 3ED.

f. The 480-V diesel
auxiliary boards 3EA
and 3EB are energized.

.

g. The 480-v reactor
motor-operated valve
(RMOV) boards 3D & 3E
are energized with
motor-generator (mg)
sets 3DN, 3DA, 3EN, and
3EA in service.

4. The 250-v shutdown board 4. Undervoltage Relays
3EB battery, all three
unit batteries, a battery a. (Deleted)
charger for each battery,
and associated battery b. Once every 6 months,
boards are OPERABLE. the conditions under

which the loss of voltage
'and degraded voltage

relays are required shall
be simulated with an

|
undervoltage on each '

shutdown board to
demonstrate that the
associated diesel
generator will start.

.

|
|

O
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3.9/4.9 AUXILTARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxiliary Electrical Equipment 4.9.A. Auxiliary Electrical System

4.9.A.4. (Cont'd)

c. The loss of voltage and
degraded voltage relays
which start the diesel
generators from the 4-kV
shutdown boards shall be
calibrated annually for
trip and reset and the
measurements logged.
These relays shall be

,

calibrated as specified
in Table 4.9.A.4.c.

d. 4-kV shutdown board
voltages shall be
recorded once every,

12 hours.

5. Accident signal icgic 5. 480-V RMOV Boards 3D and 3E
system is OPERABLE.

O a. Once per operating
cycle, the automatic
transfer feature for
480-V RMOV boards 3D
and 3E shall be
functionally tested to

,

verify auto-transfer
capability.

6. There shall be a minimum
of 103,300 gallons of
diesel fuel in the
unit 3 standby diesel-
generator fuel tanks.

OV

BFN-Unit.3 3.9/4.9-7
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l

l3,9/4.9 AUXILIARY ELECTRICAL SYSTEM
|

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

O3.9.B. Operation with Inoperable 4.9.B. Operation with Inoperable
Equipment Equipment

Whenever the reactor is in
STARTUP mode or RUN mode and
not in a Cold Condition, the
availability of electric
power shall be as specified
in 3.9.A except as specified
herein.

1. From and after the date 1. When only one
that only one offsite offsite power source
power source is available, is OPERABLE, all unit 3

-

reactor operation is diesel generators and
permissible under this associated boards must
condition for seven days. be demonstrated to

be OPERABLS immediately and
daily thereafter.

2. When one unit 3 diesel 2. When one unit 3
generator (3A, 3B, 3C, diesel generator is
or 3D) is INOPERABLE, found to be
continued reactor operation INOPERABLE, all of
is permissible during the the CS, RHR (LPCI
succeeding 7 days, provided and containment
that two offsite power cooling) systems and
sources are available as the remaining unit 3
specified in 3.9.A.l.c. diesel generators and
and all of the CS, RHR associated boards shall '

(LPCI and containment be demonstrated to be
cooling) systems, and the OPERABLE immediately
remaining three unit 3 and daily thereafter.
diesel generators are
OPERABLE. If this require-
ment cannot be met, an
orderly shutdown shall be

initiated and the reactor
shall be shut down and in,

the Cold Condition within
24 hours. I

till|
|

I
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM _

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable 4.9.B. Operation With Inoperable
Equipment Equipment

3. From and after the date 3. When a required
that the 4-kV bus tie offsite power source
board becomes inoperable, is unavailable
reactor operation is because the 4-kV
permissible indefinitely bus tie board or a
provided one of the start bus is
required offsite power- INOPERABLE, all

sources is not unit 3 diesel
supplied from the 161-kV generators and
system through the bus associated boards
tie board. shall be demonstrated

~

OPERABLE immediately
and daily thereafter.
The remaining offsite
source and associated
buses shall be checked
to be energized daily.

4. When one unit 3 4. When one unit 3 4-kV
4-kV shutdown board is shutdown board is

O INOPERABLE, continued found to be
reactor operation is INOPERABLE, all
permissible for a period remaining unit 3 4-kV
of 5 days provided that shutdown boards and
2 offsite power sources associated diesel
are available as generators, CS, and
specified in 3.9.A.l.c RHR (LPCI and

'
i

and the remaining unit 3 containment cooling)
4-kV stutdown boards and systems supplied by
associated diesel the remaining 4-kV
generators, CS, RHR (LPCI shutdown boards
and containment cooling) shall be
systems, and all unit 3 demonstrated to be
480 -V emergency power OPERABLE, immediately
boards are OPERABL8. If and daily thereafter.
this requirement cannot be
met, an orderly shutdown
.shall be initiated and
the reactor shall be shut
down and in the Cold

'
Condition within 24 hours.

i

I

O-
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. Operation With Inoperable 4.9.B. Operation With Inoperable
Equipment Equipment

5. From and after the date 5. When one 480-V diesel
that one of the 480-V, auxiliary board
diesel auxiliary boards is found INOPERABLE,
becomes INOPERABLE, the remaining
reactor operation is diesel auxiliary
permissible for a period board and each unit 3
of 5 days. diesel shall be verified

OPERABLE immediately and
daily thereafter.

6. From and after the date that '

the 250-V shutdown board 3EB
battery or one of the three

250-V unit batteries and/or
its associated battery board
is found to be INOPERABLE
for any reason, continued

reactor operation is
permissible during the
succeeding seven days.
Except for routine
surveillance testing, the
NRC shall be notified within
24 hours of the situation,
the precautions to be taken
during this period, and the
plans to return the failed *

component to an OPERABLE
state.

7. When one division of the
logic system is INOPERABLE,
continued reactor operation
is permissible under this

condition for seven days,
provided the CSCS,

requirements listed in
Specification 3.9.B.2 are
satisfied. The NRC shall be
notified within 24 hours of
the situation, the
precautions to be taken

I

during this period, and the
plans to return the failed

component to an OPERABLE
state.

O
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B Operation With Inoperable<

Equipment

8. (Deleted)

9. The following limiting
conditions for operation
exists for the
undervoltage relays which
start the diesel generator
on the 4-kV shutdown
boards.

~

a. The loss of voltage
relay channel which
starts the diesel
generator for a
complete loss of
voltage on a 4-kV
shutdown board may be
INOPERABLE for 10 daysa

provided the degraded
voltage relay channel

O on that shutdown board
is OPERABLE (within
the surveillance
schedule of 4.9.A.4.b). ,

b. The degraded voltage
*

relay channel which
starts the diesel
generator for degraded
voltage on a 4-kV
shutdown board may be
INOPERABLE for 10 days
provided the loss of
voltage relay channel
on that shutdown board
is OPERABLE (within
the surveillance

. schedule of 4.9.A.4.b).

I
l

OO
|
,

I
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

O3.9.B Operation With Inoperable
Equipment

3.9.B.9 (Cont'd)

c. One of the three
phase-to-phase degraded
voltage relays provided to
detect a degraded voltage
on a 4-kV shutdown board
may be INOPEPABLE for
15 days provided both of
the following conditions
are satisfied. ~

1. The other two
phase-to phase
degraded voltage
relays on that 4-kV

shutdown board are
OPERABLE (within the
surveillance schedule
of 4.9.A.4.b).

2. The loss of voltage
relay channel on that
shutdown board is
OPERABLE (within the
surveillance schedule
of 4.9.A.4.b).

d. The degraded voltage relay
channel and the loss of 1

voltage relay channel on a
|

4-kV shutdown board may be I

INOPERABLE for 5 days
provided the other

|shutdown boards and '

undervoltage relays are |

OPERABLE. (Within the
. surveillance schedule of
4.9.A.4.b). |

|

|

O
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B Operation With Inoperable
Equipment

10. When one 480-V shutdown
board is found to be
INOPERABLE. the reactor
will be placed in Hot
Standby within 12 hours.

and Cold Shutdown within
24 hours.

11. If one 480-V RMOV board mg
~

set is INOPERABLE, the
reactor may remain in
operation for a period not
to exceed seven days,
provided the remaining
480-V RMOV board mg sets
and their associated loads
remain OPERABLE.

,

!

; 12. If any two 480-V RMOV
board mg sets become

,

4 INOPERABLE, the reactor
shall be placed in the

,

Cold shutdown condition'

within 24 hours.

13. If the requirements for *

operation in the
conditions specified by
3.9.B.1 through 3.9.B.12
cannot be met, an orderly
shutdown shall be
initiated and the reactor
shall be shut down and in
the Cold condition within
24 hours. |

1

1

l

s

y

J
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3 9/4.9 AUXILIARY ELECTRICAL SYSTEM
|
|LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS {

3.9.C. Operation in Cold Shutdown
fCondition

Whenever the reactor is in the
Cold Shutdown condition with
irradiated fuel in the
reactor, the availability of
electric power shall be as
specified in Section 3.9.A

except as specified herein.

1. At least two unit 3 diesel
generators and their

associated 4-kV shutdown ~

boards shall be OPERABLE.

2. An additional source of
power energized and

capable of supplying power
to the unit 3 shutdown
boards consisting of at
least one of the following:

a. One of the offsite
power sources
specified in 3.9.A.I.c.

b. A third OPERABLE
diesel generator.

.

3. At least one unit 3 480-V
shutdown board must be
OPERABLE.

4. One 480-V RMOV board motor
generator (mg) set is
required for each RMOV

board (3D or 38) required
to support operation of
the RHR system in
accordance with 3.5.B.9.

I

O
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JAQLE 4.9.A.4.C

t0LTAGE Rit AY SETPOINTS/ DIESEL GENERATOR START

Ral3y LOCaugn Trip _Leyel Settina Remarks

1. 4-kV Shutdown Boards Trip Setpoint: o volts with a 1.5-second time Start diesel generators on loss of
delay offsite power.

Allowable Values: 1 .1 second
Trip Range: 1.4 to 1.6 seconds
Reset Setpoint: 2870-V
Allowable Values: 12% of 2870-V
Reset Range: 2813-V to 2927-V

! . . _ _ _ _ . - -

Underroltane

, 2. 4-kV Shutdown Boards Trip Setpoint: 3920 Second level undervoltage sensing

| Allowable Values: 3900-3940 relays - start diesel generator
Reset Setpoint: Reset at i 1.5% above trip value on degraded voltage.'

y _ _ _ . . . _ _ _ _ _

'

c Setpoint Critical Time

) liggr {S n njil (seconds)

3. 4-kV Shutdown Boards 2-211-1A 0.3 1 10% N/A Auxiliary timers for second level

[ (Timers shown for 2-211-2A 4.0 t 10% N/A undervoltage sensing relays.

4-kV shutdown board 2-211-3A 6.9 1 10% 8.2

3EA. 4-kV shutdown 2-211-4A 1.3 1 10% 1.5 The setpoint ranges specified
boards B, C, and 0, assure that the operating times
similar. except for will be below the critical times
change of suffia.) specified. These ranges are based

on timer repeatability of i St. as
specified by the manufacturer.

- . . _ - . - - - - . . - - -- -
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.(Gj 3.9 BASES
'

,

The. objective of this specification'is to assure an adequate source of
electrical power'to operate facilities to cool the unit during shutdown
and to operate the engineered safeguards following an accident. There
are three sources of alternating current electrical energy available,

'

namely, the 161-kV. transmission system, the 500-kV transmission system,
and the diesel generators.

]
The unit station-service transformer B for unit 3 provides a

!
noninterruptible source of offsite power from the 500-kV transmission
system to the unit 3 shutdown boards. Auxiliary power can also be

| supplied from the 161-kV transmission system through the common
4 station-service transformers or through the cooling tower transformers
; by way of the bus tie board. The 4-kV bus tie board may remain out of

service indefinitely provided one of the required offsite power sources
! is not supplied from the 161-kV system through the bus tie. board.

1 The minimum fuel oil requirement of 103,300 gallons is sufficient for
j seven days of full load operation of three diesels and is conservatively
| based on availability of a replenishment supply.
i

! The degraded voltage sensing relays provide a start signal to the diesel
generators in the event that a deteriorated voltage condition exists on
a 4-kV shutdown board. This starting signal is independent of the

O starting signal generated by the complete loss of voltage relays and
will continue to function and start the diesel generators <xt complete
loss of voltage should the loss of voltage relays'become inoperable.
The 15-day inoperable time limit specified when one of the three
phase-to-phase degraded voltage relays is inoperable is justified based

I on the two-out-of-three permissive logic scheme provided with these

j relays.

i

A 4-kV shutdown board is allowed to be out of operation for a brief
period to allow for maintenance and testing, provided all remaining 4-kV
shutdown boards and associated diesel generators, CS, RHR, (LPCI and
containment cooling) systems supplied by the remaining 4-kV shutdown;

! boards, and all emergency 480-V power boards are operable.
|

) The 480-V diesel auxiliary board may be out of service for short periods

| for tests and maintenance. There are five 250-V de battery systems

| associated with unit 3, each of which consists of a battery, battery

| charger, and distribution equipment. Three of these systems provide

: power for unit control functions, operative power for unit motor loads,

; and alternative drive power for a 115-V ac unit-preferred mg set. One
j 250-V de system provides power for common plant and transmission system

control functions, drive power for a 115-v ac plant-preferred og set,

: and emergency drive power for certain unit large motor loads. The fifth
I battery system delivers control power to a 4-kV shutdown board.

|

Ot

|

i
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3.9 BASES (Cont'd)

|The 250-v de system is so arranged and the batteries sized so that the
loss of any one unit battery will not prevent the safe shutdown and
cooldown of all three units in the event of the loss of offsite power
and a design basis accident in any one unit. Loss of control power to
any engineered safeguard control circuits is annunciated in the main
control room of the unit affected.

The station battery supplies loads that are not essential for safe

shutdown and cooldown of the nuclear system. This battery was not
considered in the accident load calculations.

There are two 480-V ac RMOV boards that contain mg sets in their feeder
lines. These 480-V ac RMOV boards have an automatic transfer from their
normal to alternate power source (480-V ac shutdown boards). The mg
sets act as electrical isolators to prevent a fault from propagating
between electrical divisions due to an automatic transfer. The 480-V ac
RMOV boarfs involved provide motive power to valves associated with the
LPCI mode of the RHR system. Having an mg set out of service reduces
the assurance that full RHR (LPCI) capacity will be available when
required. Since sufficient equipment is available to maintain the

minimum complement required for RHR (LPCI) operation, a 7-day servicing
period is justified. Having two mg sets out of service can considerably
reduce equipment availability; therefore, the affected unit shall be
placed in Cold Shutdown within 24 hours.

The offsite power source requirements are based on the capacity of the
respective lines. The Trinity line is limited to supplying two
operating units because of the load limitations of CSST's A and B. The
Athens line is limited to supplying one operating unit because of the
load limitations of the Athens line. The limiting conditions are
intended to prevent the 161-kV system from supplying more than two units
in the event of a single failure in the offsite power system.

<

|

|
|

O
!
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4.9 BASES
,

,

The monthly tests of the diesel generators are primarily to check for
failures and deterioration in the system since last use.. The diesels

i
will be loaded to at least 75 percent of rated power while engine and
generator temperatures are stabilized (about one hour). The minimum
75-percent load will prevent soot formation in the cylinders and
injection nozzles. Operation up to an equilibrium temperature ensures
that there is no overheating problem. The tests also provide an engine

and generator operating history to be compared with subsequent
; engine-generator test data to identify and.to correct any mechanical or

electrical deficiency before it can result in a system failure.'

The test during refueling outages is more comprehensive, including
procedures that are most effectively conducted at that time. These
include automatic actuation and functional capability tests to verify
that the generators can start and be ready to assume load in
10 seconds. The annual inspection will detect any signs of wear long
before failure.

Battery maintenance with regard to the floating charge, equalizing
charge, and electrolyte level will be based on the manufacturer's
instruction and sound maintenance practices. In addition, written

4

records will be maintained of the battery performance. The plant
batteries will deteriorate with time but precipitous failure is

j unlikely. The type of surveillance called for in this specification is
; that which has been demonstrated through experience to provide an

indication of a cell becoming irregular or unserviceable long before it
becomes a failure.

The equalizing charge, as recommended by the manufacturer, is vital to
,
' maintaining the ampere-hour capacity of the battery, and will be applied

as recommended.

The testing of the logic system vill verify the ability of the logic
systems to bring the auxiliary electrical system to running standby

i readiness with the presence of an accident signal from any reactor or an
undervoltage signal on the start bases or 4-kV shutdown boards.

The periodic simulation of accident signals in conjunction with
diesel-generator voltage available signals will confirm the ability of
the 480-V load shedding logic system to sequentially shed and restart

!j 480-v loads if an accident signal were present and diesel-generator
; voltage were the only source of electrical power.

i |

l

!
!

I

: O
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4.9 BASES (Cont'd)

References

1. Normal Auxiliary Power System (BFNP FSAR Subsection 8.4)

2. Standby AC Power Supply and Distribution (BFNP FSAR Subsection 8.5)

3. 250-Volt DC Power Supply and Distribution (BFNP FSAR Subsection 8.6)

4. Memorandum from G. M. Wilholte to H. J. Green dated December 4
1981 (LOO 811208 664) and memorandum from C. E. Winn to H. J. Green
dated January 10, 1983 (G02 830112 002)
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMdNTS

3.10 CORE ALTERATIONS 4,10 CORE ALTERATIONS

Applicability Applicability

Applies to the fuel handling Applies to the periodic

and core reactivity limitations. testing of those interlocks
and instrumentation used
during refueling and core
alterations.

Obiective Obiective

' To ensure that core reactivity To verify the operability of
~

is within the capability of instrumentation and
the control rods and to prevent interlocks used in refueling

criticality during refueling. and core alterations.

Specification Specification

A. Refueling Interlocks A. Refueling Interlocks

1. The reactor mode switch 1. Prior to any fuel

shall be locked in the handling with the

O~
-

REPUBL position during head off the

core alterations and the reactor vessel,

refueling interlocks the refueling

l shall be OPERABLE except interlocks shall

as specified in 3.10.A.6 be functionally
and 3.10.A.7 below, tested. They

'

shall be tested at
weekly intervals
thereafter until
no longer
required. They

,

shall also be
tested following
any repair work
associated with
the interlocks.

.

2. Fuel shall not be loaded 2. No additional

into the reactor core surveillance

unless all control rods required,

are fully inserted. |

|
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3_.10/4.10 , CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVH1Lt.ANCE HEQUlHEMENTS

3.10.A. Refueling Interlocks 4.10.A. Refueling Interlocks

3. The fuel grapple hoist 3. No additional
load switch shall be set surveillance required.
at 5,1,000 lbs.

4. If the frame mounted 4. No additional
auxiliary hoist, the surveillance required.
monorail-mounted auxiliary
hoist, or the service platform
hoist is to be used for
handling fuel uith the head
off the reactor vessel, the
load limit switch on the hoist

~

to be used shall be set at
< 400 lbs.

5. Maintenance may be performed 5. Prior to performing
on a single control rod or control rod or control
control rod drive without rod drive maintenance
removing the fuel in the on a control cell
control cell if the following without removing fuel
conditions are met: assemblies the

surveillance requir.P
a. The requirements of ments of Specification

Specification 3.10.A.1 4.10.A.1 shall be
are met, and performed and all rods

face adjacent and
b. All control rods diagonally adjacent

,

diagonally and face to the maintenance rod
adjacent to the shall be electrically
maintenance rod are disarmed per
fully inserted and have Specification 3.10.A.S.b.
had their directional
control valves
electrically disarmed.

.

O
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3.10/4.10 CORE ALTERATIONS
p
Q LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.A. Refueling Interlocks 4.10.A. Refueling Interlocks

6. A maximum of two non- 6. Prior to performing
adjacent control rods may be control rod or control
simultaneously withdrawn rod drive maintenance
from the core for the purpose on two control cells
of performing control rod simultaneously without
and/or control rod drive' removing the fuel from
maintenance without removing the cells, two SROs

the fuel from the cells shall verify that the

provided the following requirements of
conditions are satisfied: Specification 3.10.A.6

'

are satisfied.
.

a. The reactor mode switch
shall be locked in the
REFUEL position. The
refueling interlock which
prevents more than one

,

control rod from being

|
withdrawn may be bypassed
for one of the control
rods on which maintenance
is being performed. All

\ other refueling interlocks
shall be OPERABLE.

b. All directional control
valves for remaining

'

control rods shall be
disarmed electrically
except as specified in
3.10.A.7 and sufficient
margin to criticality
shall be demonstrated.

c. The two maintenance cells
must be separated by more'

than two control cells in
any direction.

,

d. 'An appropriate number of
SRMs are available as
defined in Specification
3.10.B.

O

BPN-Unit 3 3.10/4.10-3

_ _ _ . . . _ _ _ . , __ _ _

. .. -__ ._ ..



3,10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATIOri SURVEILLANCE REQUIREMENTS

3.10.A.i Refueling Interlocks 4.10.A. Refueling Interlocks

7. Any number of control refs 7. With the mode selector
may be withdrawn or remove 9 switch in the REFUEL or
from the reactor core SifUTDOWN mode, no more

providing the following than one control rod
conditions are satisfied: may be withdrawn

without first removing
a. The reactor mode switch fuel from the cell

is locked in the cycopt as spoeified in
REFUEL position. The 4.10.A.6. Any number
refueling interlock which of rods may be
prevents more than one withdrawn once
control rod from being verified by two

'

withdrawn may be bypassed licensed operators
on a withdrawn control that the fuel has been
rod after the fuel removed from each cell.
assemblies in the cell
containing (controlled
by) that control rod
have been removed from
the reactor core. All
other refueling interlocks
shall be OPERABLE.

B. Core Monitor 174 B. Core Monitoring

1. During core alterations, Prior to making any
except as in 3.10.B.2, alterations to the

*
two SRMs shall be core the SRMs shall
OPERABLE, in or adjacent be functionally tested
to any quadrant where and checked for neutron
fuel or control rods are response. Thereafter,
being moved. For an SRM while required to be
to be considered OPERABLE, OPERABLE, the SRMs
the following shall be will be checked daily
satisfied: for response except as

specified in
a. The SRM shall be 3.10.B.I.b.2.

inserted to the normal
operating level. (Use
of special moveable,
dunking type detectors
during initial fuel
loading

BFN-Unit 3 3.10/4.10-4
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.B. Core Monitoring

3.10.B.1.a. (Cont'd)

and major core
alterations in place

of normal detectors
is permissible as
long as the detector
is connected to the
normal SRM circuit.)

b.1 The SRM shall have a
~

minimum of 3 cps with
all rods fully
inserted in the core,

if one or more fuel
assemblies are in the

{
core, or

i b.2 During a full core
1 reload where both

irradiated and fresh

O fuel is being loaded,
SRMs (FLCs) may have
a count rate of
<3 cps provided that
the SRMs are response
checked at least once

*

every 8 hours with a

neutron source until;

>3 cps can be
maintained, and

provided also that
the core is loaded in
a spiral sequence
only, or

'

! b.3 During a full core
reload where both
irradiated and fresh
fuel are being
loaded, four (4)

irradiated fuel
assemblies will be
placed adjacent to
each SRM to establish
a counc rate of
>3 cps, provided

O,

;

BPW-Unit 3 3.10/4.10-5 , .
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.B. Core Monitoring 4.10.B Core Monitoring

3.10.B.1.b.3. (Cont'd)

each SRM is
functionally
testet prior to
adjacent fuel
loading, a
neutron response
is observed as
the adjacent fuel
is loaded, and

the core is
~

loaded in a
spiral sequence
only after the
SRM adjacent fuel
loading.

2. During a complete core
removal, the SRMs

shall have an initial
minimum count rate of
3 cps prior to fuel
removal, with all rods

fully inserted and
rendered electrically

INOPERABLE. The count
rate will diminish

*

during fuel removal.

Individual control
rods outside the
periphery of the then
existing fuel matrix
may be electrically
armed and moved for
maintenance after all
fuel in the cell
containing (controlled
by) that control rod

have been removed from
the reactor core.

O
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' 3.10/4.10 CORE ALTERATIONS

O SURVEII. LANCE REQUIREMIDCT
Q LIMITING CONDITIONS FOR OPERATION,

3.10.C Spent Fuel Pool Water 4.10.C Spent Fuel Pool Water

1. Whenever irradiated fuel is 1. Whenever irradiated
i

stored in the spent fuel fuel is. stored in the

pool, the pool water level spent fuel pool, the

shall be. maintained at a water level and i

depth of 8-1/2 feet or temperature shall be |

greater above the top of recorded daily. |
'

the spent fuel. A minimum
of 6-1/2 feet of water

,

shall be maintained over
single irradiated fuel

' assemblies during transfer
,

and handling operations.

2. Whenever irradiated fuel is 2. A sample of fuel pool
' in the fuel pool, the pool water shall be analyzed,

water temperature shall be in accordance with the
1150' F. following

specifications:

a. At least daily-
for conductivity

and chloride ion-
content.

b. At least once per
8 hours for
conductivity and'

*

chloride content
when the fuel
pool cleanup
system is
INOPERABLE.

3. Fuel pool water shall be
maintained within the following

limits-
i

'

conductivity s 10 pahos/cm
at 25'c

chlorides s 0.5 ppm

O
f |

|
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. . . . . - . . - - . . - , - . .



3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEIL. LANCE REQUIREMENTS

3.10.D Reactor Building Crane 4.10.D Reactor Building Crane

1. The reactor building crane 1. The following
shall be OPERABLE: operational checks and '

inspections shall be
performed on the reactor
building crane prior to {
handling of a spent fuel j
cask and new or spent !
fuel. (These need not

1

be performed more
frequently than
quarterly.):

.

a. When a spent fuel cask a. The cab and
is handled. pendant controls

shall be

demonstrated to be
OPERABLE on both .

the 125-ton hoist
and the 5-ton hoist.

b. Whenever new or spent b. A visual
fuel is handled with inspection shall

| the 5-ton hoist. be made to insure
j

structural
;

integrity of the !

!
125-ton hoist, the

5-ton hoist and
*

cask yoke safety
wire ropes.

c. The overtravel
limit switch
interlocks,

movement speed |
control and braking
operations for the
bridge, trolley and
hoists, the pendant
interlocks, the

main-auxiliary
hoist operation
interlock, and the

remote emergency
stop shall be
functionally tested.

.

BFN-Unit 3 3.10/4.10-8
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.D. Reactor Building Crane 4.10.D. Reactor Building Crane

E. Spent Puel Cask E. Spent Fuel Cask

1. Upon receipt, an empty fuel 1. Prior to
cask shall not be lifted attachment and
until a visual inspection - lifting of an
is made of the cask-lifting empty spent fuel
trunnions and fastening cask from the
connection has been conducted. shipping trailer, a

visual inspection

shall be conducted
-

on the lifting
~

trunnions and the
fasteners used to
connect the trunnion
to the cask.

2. A visual inspection
shall be made of the
assembled trunnion
on the empty cask to
insure proper
assembly.

3.10.P Spent Puel Cask Handling -
Refueling Ploor

1. Administrative control
shall be exercised to *

limit the height the spent
fuel cask is raised above
the refueling floor by the
reactor building crane to
6 inches, except for entry

;into the cask
decontamination chamber
where height above the
floor will be |

'

approximately 3 feet.

2. The spent fuel cask yoke
j

safety links shall be
4

properly positioned at all '

times except when the cask
is in the decontamination
chamber.

O
BPN-Unit 3 3.10/4.10-9
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1

3.10 BASES
!

A. Refueling Interlocks

The refueling interlocks are designed to back up procedural core
reactivity controls during refueling operations. The interlocks
prevent an inadvertent criticality during refueling operations when
the reactivity potential of the core is being altered.

To minimi2e the possibility of loading fuel into a cell containing
no contiol rod, it is required that all control rods are fully
inserted when fuel is being loaded into the reactor core. This
requirement assures that during refueling the refueling interlocks,
as designed, will prevent inadvertent criticality.

The refueling interlocks reinforce operational procedures that
prohibit taking the reactor critical under certain situations
encountered during refueling operations by restricting the movement
of control rods and the operation of refueling equipment.

The refueling interlocks include circuitry which senses the
condition of the refueling equipment and the control rods.
Depending on the sensed condition, interlocks are actuated which
prevent the movement of the refueling equipment or withdrawal of
control rods (rod block).

Circuitry is provided which senses the following conditions.

1. All rods inserted

2. Refueling platform positioned near or over the core

3. Refueling platform hoists are fuel-loaded (fuel grapple, frame-
mounted hoist, monorail-mounted hoist).

4. Fuel grapple not full up

5. Service platform hoist fuel-loaded

6. One rod withdrawm

When the mode switch is in the REFUEL position, interlocks prevent
the refueling platform from being moved over the core if a control
rod is withdrawn and fuel is on a hoist. Likewise, if the refueling
platform is over the core with fuel on a hoist, control rod motion
is blocked by the interlocks. When the mode switch is in the refuel
position only one control rod can be withdrawn. The refueling
interlocks, in combination with core nuclear design and refueling
procedures, limit the probability of an inadvertent criticality.
The nuclear characteristics of the core assure that the reactor is
subcritical even when the highest worth control rod is fully
withdrawn. The combination of refueling interlocks for control rods

O
BFN-Unit 3 3.10/4.10-10
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3.10 BASES (Cont'd) j

and the refueling platform provide redundant methods of preventing |g-s>

g~ inadvertent criticality even after procedural. violations. The i

! interlocks on hoists provide yet another method of avoiding.
inadvertent criticality.'

1

Fuel handling is normally conducted with the fuel grapple hoist. The
total load on this hoist when the interlock is required consists of

the weight of the fuel grapple and the fuel assembly. This total is
approximately 1,500 lbs, in comparison to the load-trip setting of
1,000 lbs. Provisions have also been made to allow fuel handling
with either of the three auxiliary hoists and still maintain the

; refueling interlocks. The 400-lb load-trip setting on these hoists
' is adequate to trip the interlock when one of the more than 600-lb
i fuel bundles is being handled.
j

During certain periods, it is desirable to perform maintenance on two
control rods and/or control rod drives at the same time without

i removing fuel from the cells. The maintenance is performed with the
mode switch in the refuel position to provide the refueling

; interlocks.normally available during refueling operations. In order
to withdraw a second control rod after withdrawal of the first rod,>

Lit is necessary to bypass the refueling interlock on the first
' ~ control rod'which prevents more than one control rod from being
j withdrawn at the same time. The requirement that an adequate

shutdown margin be demonstrated and that all remaining control rods4

have their directional control valves electrically disarmed ensurest

()'

that inadvertent criticality cannot occur during this maintenance.
The adequacy of the shutdown margin is verified by demonstrating that
at least 0.38 percent Ak shutdown margin is available. Disarming
the directional control valves does not inhibit control rod scram
capability.

Specification 3.10.A.7 allows unloading of a significant portion of
the reactor core. This operation is performed with the mode switch
in the REFUEL position to provide the refueling interlocks'normally
available during refueling operations. In order to withdraw more .

than one control rod, it is necessary to bypass the refueling |
interlock on each withdrawn control rod which prevents more than one |

-

| control rod from being withdrawn at a time. The requirement that the I

; fuel assemblies in the cell controlled by the control rod be removed
; from the reactor core before the' interlock can be bypassed ensures
| that withdrawal of another control rod does not result in inadvertent

,

j criticality. Each control rod provides primary reactivity control
i

i for the fuel assemblies in the cell associated with that control rod. J

|
Thus, removal of an entire cell (fuel assemblies plus control rod) |,

results in a lower reactivity potential of the_ core. The
requirements for SRM operability during these core alterations assure

j sufficient core monitoring.

REFERENCES,

1. Refueling interlocks (BFNP FSAR Subsection 7.6)

BFN-Unit 3 3.10/4.10-11
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3.10 BASES (Cont'd)

B. Core Monitoring

The SRMs are provided to monitor the core during periods of station |shutdown and to guide the operator during refueling operations and
station startup. Requiring two OPERABLE SRMs in or adjacent to any
core quadrant where fuel or control rods are being moved assures
adequate monitoring of that quadrant during such alterations. The
requirement of three counts per second provides assurance that neutron
flux is being monitored and insures that startup is conducted only if
the source range flux level is above the minimum assumed in the control
rod drop accident.

During a full core reload SRM/FLC (Fuel Loading Chamber) operability
will be verified using a portable external source at least once every
eight hours until sufficient fuel has been loaded to maintain three
counts per second. A large number of fuel assemblies will not be
required to maintain three counts per second. This increased
surveillance rate assures proper detector operability until that time.

During a full core reload, irradiated fuel may be placed adjacent to
each SRM to maintain a count rate greater than three counts per
second.. Four (4) irradiated fuel assemblies will be placed in the
four adjacent fuel locations to each SRM to establish the greater than
three counts per second count rate. The response of each SRM to the
adjacent fuel loading will demonstrate neutron response. Each SRM will
be functionally tested prior to loading the adjacent fuel assemblies.
This precludes the use of FLCs as mandatory for a full core reload.

Under the special condition of removing the full core with all control
rods inserted and electrically disarmed, it is permissible to allow SRM
count rate to decrease below three counts per second. All fuel moves
during core unloading will reduce reactivity. It is expected that the
SRMs will drop below three counts per second before all of the fuel is
unloaded. Since there will be no reactivity additions during this
period, the low number of counts will not present a hazard. When all
of the fuel has been removed to the spent fuel storage pool, SRMs will
no longer be required. Requiring the SRMs to be functionally tested
prior to fuel removal assures that the SRMs will be OPERABLE at the
start of fuel removal. The daily response check of the SRMs ensures
their continued operability until the count rate diminishes due to fuel

removal. Control rods in cells from which all fuel has been removed
may be armed electrically and moved for maintenance purposes during
full core removal, provided all rods that control fuel are fully
inserted and electrically disarmed.

References

1. Neutron Monitoring System (BFNP FSAR Subsection 7.5)

2. Morgan, W. R., "In-Core Neutron Monitoring System for General
Electric Boiling Water Reactors," General Electric Company, Atomic
Power Equipment Department, November 1968, revised April 1969
(APED-5706) |

1
|
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3.10 BASES (Cont *d)

C. Spent Fuel Pool Water

\, )*

The design of the spent fuel storage pool provides a storage location
j for approximately 140 percent of the full core load of-fuel assemblies

in the reactor building which ensures adequate shielding, cooling, and
reactivity control of irradiated fuel. An analysis has been performed
which shows that a water level at or in excess of eight and one-half
feet over the top of the stored assemblies will provide shielding such
that the maximum calculated radiological doses do not exceed the limits
of 10 CPR 20. The normal water level provides 14-1/2 feet of
additional water shielding. The capacity of the skimmer surge tanks is
available to maintain the water level at its normal height for three

days in the absence of additional water input from the condensate
storage tanks. All penetrations of the fuel pool have been installed
at such a height that their presence does not provide a possible
drainage route that could lower the normal water level more than

i one-half' foot.

The fuel pool cooling system is designed to maintain the pool water
temperature less than 125'F during normal' heat loads. If the reactor

,

core is completely unloaded when the pool contains two previous
discharge batches, the temperatures may increase to greater than
125'F. The RHR system supplemental fuel pool cooling mode will be used
under these conditions to maintain the pool temperature to less than

125'F.

() 3.10.D/4.10.D BASES

Reactor Building Crane

, The reactor building crane and 125-ton hoist are required to be
j OPERABLE for handling of the spent fuel in the reactor building. The
J controls for the 125-ton hoist are located in the crane cab. The
,

five-ton has both cab an'. pendant controls.
t

i A visual inspection of the load-bearing hoist wire rope assures

| detection of signs of distress or wear so that corrections can be
promptly made if needed.

,

The testing of the various limits and interlocks assures their proper
operation when the crane is used.

3.10.E/4.10.E
,

Spent Fuel Cask4

|

The spent fuel cask design incorporates removable lifting trunnions.
The visual inspection of the trunnions and fasteners prior to

i attachment to the cask assures that no visual damage has occurred
i during prior handling. The trunnions must be properly attached to the

i cask for lifting of the cask and the visual inspection assures correct

O installation.

BPN-Unit 3 3.10/4.10-13
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3.10.F Spent Fu'l C*-k H~ndling - Rnfunling Floor

Although single failure protection has been provided in the design of
the 125-ton hoist drum shaft, wire ropes, hook and lower block assembly
on the reactor building crane, the limiting of lift height of a spent
fuel cask controls the amount of energy available in a dropped cask
accident when the cask is over the refueling floor.

An analysis has been made which shows that the floor and support
members in the area of cask entry into the decontamination facility can
satisfactorily sustain a dropped cask from a height of three feet.

The yoke safety links provide single failure protection for the hook
and lower block assembly and limit cask rotation. Cask rotation is
necessary for decontamination and the safety links are removed during
d* contamination.

4.10 BASES

A. Refueling Interlocks

Complete functional testing of all refueling interlocks before any
refueling outage will provide positive indication that the interlocks

operate in the situations for which they were designed. By loading
each hoist with a weight equal to the fuel assembly, positioning the
refueling platform, and withdrawing control rods, the interlocks can be
subjected to valid operational tests. Where redundancy is provided in
the logic circuitry, tests can be performed to assure that each
redundant logic element can independently perform its function.

B. Core Monitoring

Requiring the SRMs to be functionally tested prior to any core
alteration assures that the SRMs will be OPERABLE at the start of that
alteration. The daily response check of the SRMs ensures their
continued operability.

REFERENCES

1. Fuel Pool Cooling and Cleanup System (BFNP FSAR Subsection 10,5)

2. Spent Fuel Storage (BFNP FSAR Subsection 10.3)

O'
)
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3.I1/4.I1 FIRE PROTECTTON SYSTEMS
D

.( LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.I1 FIRE PROTECTION SYSTEMS 4.I1 FIRE PROTECTION SYSTEMS
,

Applicability Applicability

Applies to the operating Applies to the surveillance
; status of the applicable fire requirements of the

suppression and/or detection applicable fire suppression

systems for the reactor and/or detection systems for

building, diesel generator the reactor building, diesel

buildings, control bay, generator buildings, control

intake pumping station, cable bay, intake pumping station,
tunnel to the intake pumping cable tunnel to the intake

i station, and cable trays along pumping station, and cable
~

the south wall of the turbine trays along the south wall

building, elevation 586. of the turbine building,

elevation 586 when the
corrraponding limiting
conditions for operation
are in effect.

] Obiective Obiective

To assure availability of To verify the operability of

() Fire Protection Systems. the Fire Protection Systems.

Specification Specification
;

A. Hiah pressure Fire A. High Pressure Fire
Protection System Protection System

.

1. The High Pressure 1. High Pressure Fire

Fire Protection Protection System
System shall have: Testing:.

3

a. Two (2) high Item Frequency

pressure fire
pumps OPERABLE a. Simulated Once/ year
and aligned to automatic
the high and manual
pressure fire actuation
header. of high

pressure
pumps ar$
automatic
valve
operability'

;
'

b. Automatic b. Pump Once/ month
*

- initiation logic Operability ,

'

OPERABLE.

|

!!

. 1

'
BFN-Unit 3 3.11/4.11-1
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l3 11/4.11 FIRE PROTECTION SYSTEMS !

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
,

3.ll.A. High Pressure Fire Protection 4.ll.A. High Pressure Fire
System Protection System

4.ll.A.1 (Cont'd)

c. Deleted

d. Pump Once/3 years
capability
checked to
be 2,664 gpm
at 250 feetP

head
.

e. Spray once/ year
header and
nozzle
inspection
for blockage

f. System Twice/ year
flush in
conjunetion
with
semiannual
addition of
biocide to
the Raw
Cooling

*Water
System

g. Building once/3 years
hydraulic
performance

verification

h. Yard loop once/ year
and cooling
tower loop
hydraulic
performance
verification

2. If Specifications 2. When it is determined
3.ll.A.I.a or that only one pump is
3.ll.A.l.b cannot be OPERABLE, that pump
met, a patrolling shall be demonstrated
fire watch with OPERABLE immediately
portable fire and daily thereafter
equipment available until Specification !
shall be established 3.11.A.I.a can be

|to ensure that each met.
lBFN-Unit 3 3.11/4.11-2
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEIL, LANCE REQUIREMENTS

3.11.A. High Pressure Fire Protection 4.11.A. High Pressure Fire

System Protection System

3.11.A.2. (Cont'd)

area where protection

is lost is checked
hourly.

3. If only one high 3. Raw Service Water
pressure fire pump is System Testing

OPERABLE, the
reactors may remain Item Frequency

,

in operation for a
period not to exceed Simulated once/ year

7 days, provided the automatic

requirements of and manual
Specification actuation

3.11.A.1.b above of raw service
are met. water pumps

and operation
of tank level
switches.

4. If Specification 4. The high pressure

3.11.A.3 cannot be fire protection
met, the reactors system pressure
shall be placed in shall be logged

the Cold shutdown daily.
,

condition in
24 hours.

5. Removal of any 5. Principal header
component in the High and component
Pressure Fire System isolation valves
from service for any shall be checked
reason other than open at intervals
testing or emergency no greater than
operations shall 3 months.
require Plant
Superintendent
approval.

6. The Raw Service Water
storage tank level
shall be maintained ,

labove level 723'7" by
the raw service water

p pumps.

NJ '

u-,

1

BPN-Unit 3 3.11/4.11-3 .
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3,11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.A. High Pressure Fire Protection 4.11.A. High Pressure Fire
System Protection System

7. If Specification

3.11.A.6 cannot be
met, a fire pump shall
be started and run
continuously until

the raw service water
pumps can maintain a

raw service water
storage tank level

above 723'7".
.

8. The fire protection

water distribution
system shall have a
minimum capacity of
2,664 gpm at 250' head.

9. The fire protection
system shall be
capable of supplying
the individual loads
listed in Table
3.11.A.

B. CQ2 Pire Protection System B. CQ2 Fire Protection
System

,

1. The CO2 Fire 1. CO2 Fire Protectionprotection System Testing:
shall be OPERABLE:

_ Item Prequency

a. With a minimum a. Simulated once/ year
of 8-1/2 tons automatic
(0.5 Tank) CO2 and manual
in storage units actuation
1 and 2.

b. With a minimum b. Storage Checked
of 3 tons (0.5 tank daily
Tank) CO2 pressure
storage unit 3. and level

O
BPN-Unit 3 3.11/4.11-4
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

Fire ProtectionFire Protection 4.11.B. 0023.11.B. 002
System System

3.11.B.1 (Cont'd) 4.11.B.1 (Cont'd)

c. Automatic c. CO2 Spray once/3
initiation logic header and years
OPERABLE. nozzle

inspection
for blockage

2. It' Specifications 2. When the cable
'

3.11.B.1.a or spreading room
~

3.11.B.I.b or CO2 fir'
3.11.3.1.c cannot be protection

met, o patrolling is INOPERABLE,

fire batch with one 125-pound
portatle fire (or larger)

equipment shall be portable fire

established to ensure extinguisher

that each area where shall be placed
protection is lost at each entrance,

is che:ked hourly.

3. If Specifications

3.11.B.1.a.
3.11.B.1.b. or
3.11.B.I.c are not
met within 7 days,

'

the affected unit (s)
shall be in Cold
Shutdown within
24 hours.

4. If CO2 fife
protection is lost
to a cable spreading
room or to any diesel
generator building
area a continuous
fire watch shall be
established
immediately and shall
be continued until
002 fire protection
is restored. I

1

BFN-Unit 3 3.11/4.11-5
i

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



3,11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.B. 002 Fire Protection
System

5. Removal of any
component in the CO2
Fire Protection System
from service for any
reason other than
testing or emergency
operations shall
require

Plant Superintendent
approval.

.

C. Fire Detectors 4.ll.C. Fire Detectors

1. The fire detection 1. All heat and smoke
system's heat and detectors shall be
smoke detectors for tested in accordance
all protected zones with industrial
shall be OPERABLE standards or other
except that one approved methods
detector for a given semiannually,
protected zone may
be INOPERABLE for a
period no greater
than 30 days.

2. If Specification 2. The non-Class A
3.11.C.1 cannot be supervised detector

"

met, a patrolling circuitry for those
fire watch will be detectors which
established to ensure provide alarm only
that each protected will be tested once
zone or area with each month by
INOPERABLE detectors actuating the
is checked at detector at the end
intervals no greater of the line or end
than one each hour. of the branch such,

that the largest
number of circuit
conductors will be
checked.

O
BFN-Unit 3 3.11/4.11-6



3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEIL. LANCE REQUIREMENTS

4.11 C. Fire Detectors

3. The class A
supervised detector
alarm circuits will
be tested once each
two months at the
local panels.

4. Tlie circuits between
the local panels in
4.11.C.3 and the

' main control room
~

will be tested
monthly.

5.. Smoke detector
sensitivity will be
checked in
accordance with
manufacturer's
instruction annually.

3.11.D. ROVING PIRE WATCH D. ROVING PIRE WATCH

A roving fire watch will A monthly walk-through by
tour each area in which the Safety Engineer will
automatic fire suppression be made to visually
systems are to be inspect the plant fire

,

installed (as described in protection system for
the " Plan for Evaluation, signs of damage,
Repair, and Return to deterioration, or
Service of Browns Ferry abnormal conditions which
Units 1 and 2," Section X) could jeopardize proper
at intervals no greater operation of the system,
than 2 hours. A keyclock
recording type system
shall be used to monitor
the routes of the roving,

fire watch. The patrol
will be discontinued as
the' automatic suppression
systems are installed and
made OPERABLE for each
specified area.

O
,

BFN-Unit 3 3.11/4.11-7 .
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.E. Fire Protection Systems 4.ll.E. Fire Protection Systems
Inspection Inspections

All fire barrier Each required fire
penetrations, including barrier penetration shall
cable penetration barriers, be verified to be
fire doors and fire functional at least once
dampers in fire zone ~ per 18 months by a visual
boundaries protecting inspection, and prior to
safety-related areas shall restoring a fire barrier
be functional at all times. to functional status
With one or more of the following repairs or
required fire barrier maintenance by
penetrations nonfunctional performance of a visual

~

within one hour establish inspection of the
a continuous fire watch affected fire barrier
on at least one side of penetration.
the affected penetration
or verify the OPERABILITY

of fire detectors on at
least one side of the
nonfunctional fire barrier
and establish an hourly
fire watch patrol until the
work is completed and the

hbarrier is restored to
functional status.

F. Fire Protection Orqanization F. Fire Protection
'

organization

The minimum in-plant fire No additional
protection organization surveillance
and duties shall be as required.
depicted in Figure 6.3 1.

)
G. Air Masks and Cylinders G. Air Masks and Cylinders

A minimum of 15 air No additional.

masks and 30 500-cubic-inch surveillance required.
air cylinders shall be

available at all times
|

except that a time period
of 48 hours following |
emergency use is allowed
to permit recharging or
replacing.

O
BFN-Unit 3 3.11/4.11-8
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.H. Continuous Fire Watch 4.11.H. Continuous Fire Watch

A continuous fire watch No additional
shall be stationed in the surveillance required.
inunediate vicinity where
work involving open flame
welding, or burning is in *

progress.

I. Open Flames, Welding, and I. Open Flames, Welding,
Burning in the Cable and Burning in the
Spreading Room Cable Spreading Room _

..

~

There shall be no use of No additional
open flame, welding, or surveillance required,
burning in the cable i

spreading room unless the |
reactor is in the Cold
Shutdown condition.

O

!
i,-

1

O

BPN-Unit 3 3.11/4.11-9 ,
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TABLE 3.11.A.
)
i ELRE PROTECTION 1YSIEM_tf1DELAUGWu1REMDil5

' St3tton E10w_Renuired_isomi Residual _fressucc_Ipsisi;

1. Reactor Building Roof
.

200 65
A. Valve 26-849
8. Valve 26-889 200 65

2. Refuel Floor
;

A. Valve 26-835 75 70

E Valve 26-843 75 70,

* C. Valve 26-870 75 70
'

! D, Valve 26-865 75 70

1 E. Valve 26-876 75 70

F. Valve 26-888 75 70

G. Valve 26-898 75 70

y 3. Cable Tray Fixed water Spray Systems (1)
.-

A. Unit 1 - A, B. C. & D 200 70"*

) B. Unit 1 - E & F 180 65

C. Unit 1 -G&H 300 55
1

*

. C D. Unit 1 - K & L 70 65

3 E. Unit 1 - N, P & Q 115 75
I

3 F. Unit 2 - A & B 200 70
'

| G. Unit 2 - C, D. E & F 200 70

; H. Unit 2 - J. K & L 85 65

I. Unit 2 - N. P, Q & R 120 60

I J. Unit 3 - A & B 200 70 ,

i K. Unit 3 - C, D, E & F 265 75

L. unit 3 - J. K, L & M 135 75

H. Unit 3 - N. P & Q 100 40

N Turbine Building 30 55

O. Unit 3 - Diesel Generator Building 55 50
'

; 4. Diesel Generator Buildings

!
i A. Valve 26-1032 75 70

B. Valve 26-1069 75 70'

,i
J

!,

BFN-Unit 3
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TABLE 3.11.A

flRE PROTECTICM_SYSIEM_MRAMC REQUISEP'Dil5 (Cont 'd)

Stat!on Elow_Resuired_Isam) Be11dus1_lressure_1911sl'

5. Ptypp Intake Stition

A. Valve 26-575 75 70

; e. Control Bay

A. Valve 26-1076 75 70

i 7. Y.srd loop (2)

A. Nidi 2nt at Valve 0-26-526 500 65
8. Hydrant at Valve 0-26-530 500 65

F a. Cooling Tower Loop

, A. Hydrant at Valve 0 26-1023-6 500 65
w
.

2 Note (1) Cable tray it ed water spray systems are to be tested simultaneously with one 1-1/2 inch hose station.
t
~

Note (2) Vard hydrants and the cooling tower hydrant are to be tested using the longest path for flow,-
,

i

i

l
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3.11 BASES

Fire Protection specificar r.as are providedgs The High Pressure Fire and CO2
in order to meet the preestablished levels of operability during a fire in$

either or all of the three units. Requiring a patrolling fire watch with

portable fire equipment if the automatic initiation is lost will provide (as
does the automatic system) for early reporting and immediate fire fighting

4

capability in the event of a fire occurrence.

The High Pressure Fire Protection System is supplied by four pumps (three
electric driven and one diesel driven) aligned to the high pressure fire
header. The reactors may remain in operation for a period not to exceed
seven days if three pumps are out of service. If at least two pumps are not

made OPERABLE in seven days or if all pumps are lost during this seven-day
period, the reactors will be placed in the Cold shutdown condition within
24 hours.

For the areas of applicability, the fire protection water distribution system
minimum capacity of 2,664 gpm at 250' head at the fire pump discharge consists
of the following design loads:

2 2 area) 1332 gpmi 1. Sprinkler System (0.30 gpm/ft /4440 ft
2. 1-1/2" Hand Hose Lines 200 gpm
3. Raw Service Water Load 1132 aos

TOTAL 2664 gpm

Fire Protection System is considered OPERABLE with a minimum ofThe CO2
8 1/2 tons (0.5 tank) CO2 in storage for units 1 and 2; and a minimum of() 3 tons (0.5 tank) CO2 in storage for unit 3. An immediate and continuous
fire watch in the cable spreading room or any diesel generator building area
will be established if CO2 fire protection is lost in this room and will.

: continue until CO2 fire protection is restored.

To assure close supervision of fire protection system activities, the removal<

from service of any component in either the High Pressure Fire System or the
Fire Protection System for any reason other than testing or emergencyCO2

operations will require Plan? Superintendent approval.
' Early reportine and immediate atre fighting capability in the event of a fire

occurrence will be provided (as eith the automatic system) by requiring a
patrolling fire watch if more than one detector for a given protected zone is
INOPERABLE.

i

A roving fire watch for areas in which automatic fire suppression systems are
to be installed will provide additional interim fire protection for areas that
have been determined to need additional protection.

i

e

O
i

i BFN-Unit 3 3.11/4.11-12
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3.11 BASES (Cont'd)

The fire protection system is designed to supply the required flow and
pressure to an individual load listed on Table 3.ll.A while maintaining a
design raw service water load of 1132 gpm.

4.11 BASES

periodic testing of both the High Pressure Fire System and the CO2 FireProtection System will provide positive indication of their operability.
If only one of the pumps supplying the High Pressure Fire System is
OPERABLE, the pump that is OPERABLE will be checked immediately and daily
thereafter to demonstrate operability. If the CO2 Fire protection
System becomes INOPERABLE in the cable spreading room, one 125-pound (or
larger) fire extinguisher will be placed at each entrance to the cable
cpreading room.

Annual testing of automatic valves and control devices is in accordance
with NFPA Code Vol. II, 1975, section 15, paragraph 6015. More frequent
testing would require excessive automatic system inoperability, since
there are a large number of automatic valves installed and various
portions of the system must be isolated during an extended period of time
during this test.

Wet fire header flushing, spray header inspection for blockage, and
nozzle inspection for blockage will prevent, detect, and remove buildup
of sludge or other material to ensure continued operability. System
flushes in conjunction with the semiannual addition of blocide to the Raw
Cooling Water System will help prevent the growth of crustaceans which
could reduce nozzle discharge.

|
Semiannual tests of heat and smoke detectors are in accordance with NFPA
Code.

With the exception of continuous strip heat detector panels, all
non-class A supervised detector circuits which provide alarm only are
hardwired through conduits and/or cable trays from the detector to the
tain control room alarm panels with no active components between.
Nonclass A circuits also actuate the HPCI water-fog system, the CO2
system in the diesel generator buildings, and isolate ventilation in
chutdown board rooms. The test frequency and methods specified are
justified for the following reasons:

1. An analysis was made of worst-case fire detection circuits at
Browns Ferry to determine the probability of no undetected failure
of the circuits occurring between system test times as specified in
the surveillance requirements. A circuit is defined as the wire
connections and components that affect transmission of an alarm
signal between the fire detectors and the control room
annunciator. Three circuits were analyzed which were
representative of an alarm-only circuit, a water-fog circuit, and a
CO2 circuit. The spreading room B smoke detector was selected as
the worst-case alarm-only circuit because it had the largest number
of wires and connections in a single circuit. The HPCI water-fog
circuit was selected for analysis because it is the only water-fog

BFN-Unit 3 3.11/4.11-13
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4.11 BASES _ (Cont'd) |
1

circuit in the area of applicabi'ity for Technical Specifications.

The Standby Diesel Generator Roo.t. A CO2 circuit was selected
because it contained 2 out of 3 detector logic, the most

complicated CO2 circuit logic. Calculations were based on
failure rates for wires, connections, and circuit components as

shown in Appendix III of WASH-1400. Failure rates were considered
for the following circuit components:

1. Open circuit

2. Short to ground
3. Short to power ,

4. Timing motor failure to start
5. Relay failure to energize
6. Normally open contact failure to close
7. Normally open or normally closed contact short
8. Normally closed contact opening
9. Timing switch failure to transfer

The calculated probabilities (Pf) for no undetected failure of the
circuits occurring were as follows, based on the specified test
frequency.

ARBA TEST FREQUENCY Pf

Spreading Room B One Month 0.975287
HPCI Water Fog Six Months 0.977175
Standby Diesel Gen Room A CO2 Six Months 0.957595

The worst case of the three areas considered is spreading Room B.
The probability of undetected failure is approximately 1/40, which
means that one undetected failure will occur on the average every
40 months over an extended period of time and that the failure
could exist up to one month. The frequency of testing is thus much
greater than the frequency of failure and produces circuits with
adequate reliability.

2. Circuits checks by initiation of end of the line or end of the
branch detectors will more thoroughly test the parallel circuits
than testing on a rotating detector basis. This test is not a
detector test, but is a test to simulate the effect of electrical
supervision as defined in the NFPA Code.*

3. Testing of circuits which actuate CO , water, or ventilation2
systems requires disabling the automatic feature of the fire
protection system for the area. A surveillance program which
disabled these circuits monthly would significantly reduce the
ability of these circuits to provide fire suppression.

*Ref: NFPA Code 72D-9, paragraph lill, Code 72D-15, paragraph 1312 for
definition of Class A systems, and Code 72A-18, Article 240.

O
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4.11 BASES (Cont'd)

4. Daily tests of annunciation lights and audible devices are performed as a
routine operation function.

O5. The co2 system manufacturer recommends semiannual testing of CO2
system fire detection circuits.

Figure 6.3-1 describes the in-plant fire protection organization including the
roving fire watch. In addition, other aperating personnel periodically
inspect the plant during their normal operating activities for fire hazards
cnd other abnormal conditions.

Sme'<e detectors will be tested "in place" using inert freon gas applied by a
pys nronics type applicator which is accepted throughout the industrial fire
protection industry for testing products of combustion detectors or by use of
the MSA chemical smoke generators. At the present time the manufacturers have
only approved the use of " punk" for creating smoke. TVA will not use " punk"
for testing smoke detectors.

O

I
,

|
!

I

O1
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5.0 MAJOR DESIGN FEATURES

5.1 SITE FEATURESp) !\.,
Browns Ferry units 1, 2, and 3 are located at Browns Ferry |
Nuclear Plant site on property, owned by the United States and
in custody of the TVA. The site shall consist of

iapproximately 840 acres on the north shore of Wheeler Lake at
Tennessee River Mile 294 in Limestone County, Alabama. The
minimum distance from the outside of the secondary containment

building to the boundary of the exclusion area as defined in
10 CPR 100.3 shall be 4,000 feet.

5.2 REACTOR
,

A. The reactor core may contain 764 fuc1 assemblies
consisting of 8x8 assemblies having 63 fuel rods each,
and 8x8R (and P8x8R) assemblies having 62 fuel rods
each. The number of each type in the core is given in
the most recent reload amendment topical report.

B. The reactor core shall contain 185 cruciform-shaped

control rods. The control material shall be boron
carbide powder (B C) compacted to approximately -

4
70 percent of theoretical density.

'

5.3 REACTOR VESSEL

( The reactor vessel shall be as described in Table 4.2-2 of the
PSAR. The applicable design codes shall be as described in
Table 4.2-1 of the PSAR.

5.4 CONTAINMENT

A. The principal design parameters for the primary
containment shall be given in Table 5.2-1 of the FSAR.
The applicable design codes shall-be as described in
Section 5.2 of the PSAR.

B. The secondary containment shall be as described in
Section 5.3 of the PSAR. ;

c. Penetrations to the primary containment and piping
|passing through such penetrations shall be designed in i

accordance with the' standards set forth in
Section 5.2.3.4 of the FSAR.

5.5 FUBL GTORAGE !

A. The arrangement of the fuel in the new-fuel storage *

facility shall be such that kett, for dry conditions, |

1s less than 0.90 and flooded is less than 0.95
(section 10.2 of FSAR).

BFN 5.0-1
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5.0 MAJOR DESIGN FRATURES (Cont'd)

B. The k gg of the spent fuel storage pool shall be lesse
than or equal to 0.95.

C. Loads greater than 1000 pounds shall not be carried over
spent fuel assemblies stored in the spent fuel pool.

5.6 SEISMIC DESIGN

The station class I structures and systems have been designed
to withstand a dealgn basis earthquake with ground
acceleration of 0.29 The operational basis carthquake used
in the plant design assumed a ground acceleration of 0.19 (see
Section 2.5 of the FSAR).

O

i

BFN 5,0 2
Unit 3

__-_ _ _ ______- ___ - ____ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . . _ _ _ _ _ .______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - - _ - _ - _ - _ _ _ - -



_ _

6.0 ADMINISTRATIVE CONTROLS

Organization

-) O
6.1

A. The plant superintendent has onsite responsibilities for the
safe operation of the facility and shall report to the
Assistant Director of Nuclear Power (Operations). In the

absence of the plant superintendent, an assistant
superintendent will assume his responsibilities.

B. The portion of TVA management which relates to the operation of
the plant is shown in Figure 6.1-1.

c. The functional organization for the operation of the station
shall be as shown in Figure 6.1-2.

D. shif t manning requirements shall, as a minimum, be as described
in Section 6.8.

,

E. Qualifications of the Browns Ferry Nuclear Plant management and
operating staff shall meet the minimum acceptable levels as
described in ANSI - N18.1, Selection and Training of Nuclear
Power Plant Personnel, dated March 8, 1971. The qualifications
of the Health Physics Supervisor will meet or exceed the
minimum acceptable levels as described in Regulatory Guide 1.8,
Revision 1, dated September 1975.

j F. Retraining and replacement training of station personnel shall
be in accordance with ANSI - N18.1, Selection and Training of

,

Nuclear Power Plant Personnel, dated March 8, 1971. The

! minimum frequency of the retraining program shall be every two
years.

G. An Industrial Security Program shall be maintained for the life
1 of the plant.

! H. The Safety Engineer shall have the following qualifications:

a. Must have a sound understanding and thorough technical
knowledge of safety and fire protection practices,
procedures, standards, and other codes relating to
electrical utility operations. Must be able to read and
understand engineering drawings. Must possess an
analytical ability for problemsolving and data analysis.

.

Must be able to communicate well, both orally and in
writing, and must be able to write investigative reports
and prepare written procedures. Must have the ability to

i secure the cooperation of management, employees, and
groups in the implementation of safety programs. Must be
able to conduct safety presentations for supervisors and
employees.

I
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6.0 ADMINISTRATIVE CONTROLS

6.1.H. (Cont'd)

b. Should have experience in safety engineering work at this
level or have three years' experience in safety and/or
fire protection engineering. It is desirable that the
incumbent be a graduate of an accredited college or
university with a degree in industrial, mechanical,
electrical, or safety engineering, or fire protection
engineering.

6.2 Review and Audit

The Manager of Power is responsible for the safe operation of all
TVA power plants including the Browns Ferry Nuclear Plant. The
functional organization for Review and Audit is shown in Figure
6.2-1.

Organizational units for the review of facility operation shall be
constituted and have the responsibilities and authorities listed
below.

A. Nuclear Safety Review Board (NSRBJ

1. Function

The NSRB shall function to provide independent review and
audit of designated activities in the areas of:

a. nuclear power plant operations
,

b. nuclear engineering

c. chemistry and radiochemistry

d. metallurgy

e. instrumentation and control
l

f. radiological safety
|

g. mechanical and electrical engineering

h. q'ulity assurance practices.

2. Composition
|

'

The NGHB shall be composed of at least five members,
including the Chairman. Members of the NGRB may be from
the Office of Power or other TVA organizat lons, or
external to TVA.

O
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6.2.A. (Cont'd)p
\V) 3. Qualificattons

The Chairman, members, and alternate members of the NSRB
shall be appointed in writing by the Manager of Power and
shall have an academic degree in engineering or physical
science field, or the equivalent; and in addition, shall
have a minimum of five years technical experience in one
or more areas given in 6.2.A.1. No more than two
alternates shall participate as voting members in NSRB
activities at any one time.

1

i 4. Consultants
I

consultants shall be utilized as determined by the NSRB
Chairman to provide expert advice to the NSRB.

I 5. Meeting Frequency.

The NSRB shall meet at Icast once per six months.

6. Ouorum

The minimum quorum of the NSRB necessary for the
performance of the NSRB review and audit functions of

h these Technical Specifications shall consist of more than
half of the NSRB membership or at least five members,
whichever is greater. The quorum shall include the
Chairman or his appointed alternate and the NSRB members
including appoint alternate members meeting the
requirements of 6.2.A.3. No more than a minority of the
quorum shall have line responsibility for operation of the

i unit.

~1. Review

The NSRB shall review:
;

a. The safety evaluations for (1) changes to procedures,
equipment, or systems, and (2) tests or experiments
completed under the provision of Section 50.59,
10 CFR, to verify that such actions did not
constitute an unreviewed safety question.

b. Proposed changes to procedures, equipment, or systems
which involve an unreviewed safety question as
defined in Section 50.59, 10 CFR.

; ,

|

V
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6.0 ADMINISTRATIVE CONTROLS

6.2.7. (Cont'd) -

c. Proposed tests cr experiments which involve an
unreviewed safety question as defined in Section
50.59, 10 CFR.

d. Proposed changes to Technical Specifications or this
operating License,

e. Violations of codes, regulations, orders Technical
Specifications, license requirements, or of internal
procedures or instructions having nuclear safety
significance.

f. Significant operating abnormalities or deviations
from normal and expected performance of unit
equipment that affect nuclear safety.

g. All reportable events.

h. All recognized indications of an unanticipated
deficiency in some aspect of design or operation of
structures, systems, or components that could affect
nuclear safety.

1. Reports and meeting minutes of the PORC.

8. Audits

Audits of unit activities shall be performed under the
ccgnizance of the NSRB. These audits shall encompass:

a. The conformance of unit operation to provisions
contained withia the Technical Specifications and
applicabl+ license conditions at least once per
12 months.

b. The performance, training, and qualifications of the
entire unit staff at least once per 12 months.

c. The results of actions taken to correct deficiencies
occurring in unit equipment, structures, systems or
method of operation that affect nuclear safety at
least once per 6 months.

d. The performance of activities required by the
Operational Quality Assurance Program to meet the
criteria of Appendix "B," 10 CFR 50, at least once
per 24 months.

O
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6.0 ADMINISTRATIVE CONTROLS

i 6.2.8. (Cont'd)

e. The Site Radiological Emergency Plan and implementing'

I procedures at least once per 12 months.

f. The Plant Physical Security Plan and implementing
procederes at least once per 12 months.

g. Any other area of unit operation considered
|

appropriate by the NSRB or the Manager of Power.

h. The Facility Fire Protection Program and implementing4

procedures at least once per 24 months.

1. An independent fire protection and loss prevention
program inspection and audit shall be performed

: annually utilizing either qualified offsite licensee
' personnel or an outside fire protection firm.

,

J. An inspection and audit of the fire protection and
loss prevention program shall be performed by an
outside qualified fire consultant at intervals nor

greater than three years.

k. The radiological environmental monitoring program and
the results thereof at least once per 12 months.

1. The performance of activities required by the Quality
Assurance Program to meet the criteria of Regulatory
Guide 4.15, December 1977, at least once per

12 months.

m. The performance of activities required by the
Safeguards Contingency Plan to meet the criteria of
10 CFR 73.40(d) at least once per 12 months.

9. Authority

The NSRB shall report to and advise the Manager of Power
on those areas of responsibility specified in
Sections 6.2.A.7 and 6.2.A.8.

10. Records

Records 6f NSRB activities shall be prepared, approved,
and distributed as indicated below:

.,

O
1
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6.0 ADMINISTRATIVE CONTROI.S

6.2.10.A. (Cont'd)

a. Minutes of each NSRB meeting shall be prepared,
approved, and forwarded to the Manager of Power
within 14 days following each meeting.

b. Reports of reviews encompassed by Section 6.2.A.7
above, shall be prepared, approved, and forwarded to
the Manager of power within 14 days following
completion of the review.

c. Audit reports encompassed by Section 6.2.A.8 above,
shall be forwarded to the Manager of Power and to the
management positions responsible for the areas
audited within 30 days after completion of the audit.

B. Plant Operations Review Committee (PORC)

1. Membership

The PORC shall consist of the plant superintendent, or his
representative, electric maintenance section supervisor,
mechanical maintenance section supervisor, instrument
maintenance section supervisor, health physics supervisor,
operations section supervisor, engineering section
supervisor, and quality assurance supervisor. An
assistant plant supervisor may serve as an alternate
committee member when his supervisor is absent. The plant
superintendent will serve as Chairman of the PORC. His
representative will serve as Chairman in the absence of
the plant superintendent.

2. Meeting Frequency

The pORC shall meet at regular monthly intervals and for
special meetings as called by the Chairman or as requested
by individual members.

3. Ouorum

Superintendent or his representative, plus five of the
seven other members, or their alternate, will constitute a
quorum. A member will be considered present if he is in
telephone communication with the committee.

|

|

|

|
|

:

O
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6.0 ADMINISTRATIVE CONTROLS
1

6.2.10.B. (Cont'd)

4. Duties and Responsibilities
:

The PORC serves in an advisory capacity to the plant
superintendent and as an investigating and reporting body
to the Nuclear Safety Review Board in matters related to
safety in plant operations. The plant superintendent has
the final responsibility in determining the matters that
should be referred to the Nuclear Safety Review Board.

The responsibility of the committee will include:

a. Review all standard and emergency operating and *

maintenance instructions and any proposed revisions
thereto, with principal attention to provisions for
safe operation.

b. Review proposed changes to the Technical
Specifications.

c. Review proposed changes to equipment or systems
having safety significance.

d. Investigate reported or suspected incidents involving
safety questions, violations of the Technical

; Specifications, and violations of plant instructions
pertinent to nuclear safety.'

e. Review reportable events, unusual events, operating,

' anomalies, and abnormal performance of plant
1 equipment.

f. Maintain a general surveillance of plant ectivities
to identify possible safety hazards.

'

g. Review plans for special fuel handling, plant i

maintenance, operations, and tests or experiments |
which may involve special safety considerations, and |

the results thereof, where applicable.
i i
I h. (Deleted) |

|
1. Review implementing procedures of the radiological

Emergency Plan and the Industrial Security Program.

j. (Deleted)

l
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6.2.10.B. (Cont'd)

5. Authority

The PORC shall be advisory to the plant superintendent.

6. Records

Minutes shall be kept for all PORC meetings with copies
sent to Director, Nuclear Power; Assistant Director of
Nuclear Power (Operations); Chairman, NSRB.

7. Procedures

Written administrative procedures for committee operation
shall be prepared and maintained describing the method for
submission and content of presentations to the committee,
review and approval by members of committee actions,
dissemination of minutes, agenda and scheduling of
meetings.

6.3 Procedures

A. Detailed written procedures, including applicable checkoff
lists covering items listed below shall be prepared, approved,
and adhered to.

1. Normal startup, operation, and shutdown of the reactor and h
of all systems and components involving nuclear safety of
the facility.

2. Refueling operations.

3. Actions to be taken to correct specific and foreseen
potential malfunctions of systems or components, including
responses to alarms, suspected primary system leaks, and
abnormal reactivity changes.

4. Emergency conditions involving potential or actual release
of radioactivity.

5. Preventive or corrective maintenance operations which
could have an effect on the scfety of the reactor.

6. Surveillance and testing requirements.

7. Radiation control procedures.

8. Radiological amergency Plan implementing procedures.

9. Plant Security Progr am implementing procedures.

10. Fire protection and prevention procedures.

BFN-Unit 3 6.0-8
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6.0 ADMINISTRATIVE CONTROLS

6.3.A. (Cont'd)

11. Limitations on the. amount-of overtime worked by
individuals performing safety-related functions in

;

accordance with the NRC policy' statement on working hours .

(Generic Letter No. 82-12). 1

i

B. Written procedures pertaining to those items listed above shall .
! be reviewed by PORC and approved by the plant' superiretendent

prior to implementation. Temporary. changes to a procedure . ,

'

which do not change the intent of the approved procedure may be
;

j made by a member of the plant staff knowledgeable in the area
affected by the procedure except that temporary changes to
those items listed above except item 5 require the additional.
approval.of a member of the plant staff who holds a Senior

|
Reactor Operator license on the unit affected.' such changes
shall.be documented-and subsequently reviewed by PORC and

;

| approved by the plant superintendent.
4

C. Drills on actions to be taken under emergency conditions
|

involving release of radioactivity are specified in the
]

radiological emergency plan and shall be conducted annually.
Annual drills shall also be conducted on the actions to be]
taken following failu,es of safety-related systems or:
components.

D. Radiation Control Procedures
!

Radiation Control Procedures shall be maintained and made
available to all station personnel. These procedures shall
show permissible radiation exposure and shall be consistent ,

with the requirements of 10 CFR 20. This radiation protection
,

r'

program shall be organized to meet the requirements of
10 CFR 20 except in lieu of the " control device" or " alarm

i signal" required by paragraph 20.203(c) of 10 CFR 20:

1. Each high radiation area in which the intensity of
i radiation is greater than 100 mrem /hr but less than 1,000
I mrem /hr shall be barricaded and conspicuously posted as a

i high radiation area and entrance thereto shall be
| controlled by requiring issuance of a special Work Permit
| (SWP)a. Any individual or group of individuals.
f permitted to enter such areas'shall be provided with or

accompanied by one or more of the following:

a Health Physics personnel, or personnel escorted by Health Physics'

personnel, in accordance with approved emergency procedures, shall
;

| be exempt from the SWP issuance requirement during the performance
~ of their assigned radiation protection duties, provided they comply-
j with approved radiation protection procedures for entry into high

'

radiation areas.,

: o
I
i
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6.0 ADMINISTRATIVE CONTROLS

6.3.D.1. (Cont'd)

a. A radiation monitoring device which continuously
indicates the radiation dose rate in the area.

b. A radiation monitoring device which continuously
integrates the radiation dose rate in the area and
alarms when a preset integrated dose is received.
Entry into such areas with this monitoring device may
be made after the dose rate level in the area has
been established and personnel have been made
knowledgeable of them.

c. An individual qualified in radiation protection
procedures who is equipped with a radiation dose rate
monitoring device. This individual shall be
responsible for providing positive control over the
activities within the area and shall perform periodic
radiation surveillance at the frequency specified by
the facili.ty Health Physicist in the Special Work
Permit.

2. Each high radiation area in which the intensity of
radiation is greater than 1,000 mrem /hr shall be subject
to the provisions of (1) above; and, in addition, access
to the source and/or area shall bas secured by lock (s).
The key (s) shall be under the administrative control of
the shift engineer. In the case of a high radiation area
established for a period of 30 days or less, direct
surveillance to prevent unauthorized entry may be
substituted for permanent access control.

6.4 Actions to be Taken in the Event of a Reportable Event in Plant
operation (Reference Section 6.7)

A. Any reportable event shall be promptly reported to the Manager,
Nuclear Production and shall be promptly reviewed by PORC.
This committee shall prepare a separate report for each
reportable event. This report shall include an evaluation of
the cause of the event and recommendations for appropriate
action to prevent or reduce the probability of a repetition of
the event.

B. Copies of all such reports shall be submitted to the Manager,
Nuclear Production, and the Chairman of the NSRB for their I
review.

C. The Plant Superintendent shall notify the NRC as specified in
Section 50.73 to 10 CFR Part 50 of the circumstances of any
reportable event.

|

9
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- * 6.5 Actions to be Taken in the Event a Safety Limit is Exceeded
'

,

If a safety limit is exceeded, the reactor shall be shut down and
reactor operation shall.not be resumed until authorized by.the NRC.
A prompt report shall be made to the Manager, Nuclear Production,
and the Chairman of the NSRB. A complete analysis of the
circumstances leading up to and resulting from the situation,
together with recommendations to prevent a recurrence, shall be

>

,

prepared by the PORC. This report shall be submitted to the'

Manager, Nuclear Production and the NSRB. Notification of such
occurrences will'be made to the NRC by the plant superintendent
within 24 hours.

6.6 Station Operating Records

A. Records and/or logs shall be kept in a manner convenient for
review as indicated below:

1. All normal plant' operation including such items as power
level, fuel exposure, and shutdowns

2. Principal maintenance activities

3. Reportable Events

4. Checks, inspections, tests, and calibrations of components-

and systems, including such diverse items as source leakage

5. Reviews of changes made to the procedures or equipment or
raviews of tests and experiments to comply with 10 CPR
50.59

6. Radioactive shipments

7. Test results, in units of microcuries, for leak tests

performed pursuant to Specification 3.8.E

8. Record of annual physical inventory verifying
acountability of sources on record

9. Gaseous and liquid radioactive waste released to the

environs

10. Offsite environmental monitoring surveys

11. Fuel inventories and transfers

O
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6.0 ADMINISTRATIVE CONTROLS

6.6.A. (Cont'd)

12. Plant radiation and contamination surveys

13. Radiation exposures for all plant personnel

14. Updated, corrected, and as-built drawings of the plant

15. Reactor coolant system inservice inspection

16. Minutes of meetings of the Nuclear Safety Review Board

17. Design fatigue usage evaluation

a. Monitoring, recording, evaluating, and reporting
requirements contained in 17.b, below will be met for

various portions of the reactor coolant pressure
boundary (RCPB) for which detailed fatigue usage
evaluation per the ASME Boiler and Pressure Vessel
Code Section III was performedl for the conditions
defined in the design specifications. In this plant,
the applicable codes required fatigue usage
evaluation for the reactor pressure vessel only. The
locations to be monitored shall be:

1. The feedwater nozzles

2. The shell at or near the waterline

3. The flange studs

b. Recording, Evaluating, and Reporting

(1) Transients that occur during plant operations
will be reviewed and a cumulative fatigue usage
factor determined.

(2) For transients which are more severe than the
transients evaluated in the stress report, code
fatigue usage calculations will be made and

tabulated separately.

1 See paragraph N-415.2, ASME Section III, 1965 Edition.

i

|

L,.

,
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6.6.A.11.b. (cont'd)p)
(
\' (3) In the annual Operating Report, the fatigue

usage factor determined for the transients
defined in (1) and (2) above shall be added and
o' cumulative fatigue usage factor to date shall

be 'isted. When the cumulative usage factor
reachas a value of 1.0, an inservice inspection
shall s' included for the specific location at
the next scheduled' inspection (3-1/3 year
interval' period and 3-1/3 year intervals
thereaf'.er, and a subsequent evaluation
perforr ad in accordance with the rules of ASME
Section XI Code if any flaw indications are
detected. The results of the evaluation shall
be submitted in a special report (section 6.7.3)
for review by the Commission.

18. Records for Environmental Qualification which are covered
under the provisions of paragraph 6.10.

B. Except where covered by applicable regulations, items 1 through
8 above shall be retained for a period of at least five years
and items 9 through 18 shall be retained for the life of the
plant. A complete inventory of radioactive materials in
possession shall be maintained current at-all times.

6.7 Keporting Requirements

In addition to the applicable reporting requirements of Title 10,
code of Federal Regulations, the following identified reports shall
be submitted to the Director of the appropriate Regional Office of
Inspection and Enforcement unless otherwise noted.

1. Routine Reports

a. Startup Report. A summary report of plant startup and
power escalation testing shall be submitted following: (1)
receipt of an operating license, (2) amendment to the
license involving a planned increase in power level, (3)
installation of fuel that has a different design or has
been manufactured by a different fuel supplier, and (4)
modifications that may have significantly altered the
nuclear, thermal, or hydraulic performance of the plant.
The report shall address each of the tests identified in
the FSAR and shall in general include a description of the
measured values of the operating conditions or

O}
/

!

|
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6.6.1.a. (Cont'd)

characteristics obtained during the test program and a
comparison of these values with design predictions and
specifications. Any corrective actions that were required
to obtain satisfactory operation shall also be described.
Any additional specific details required in license
conditions based on other commitments shall be included
in this report.

Startup repoits shall be submitted within: (1) 90 days
following completion of the startup test program, (2) 90
days following resumption or commencement of commerical
power operation, or (3) nine months following initial
criticality, whichever is earliest. If the Startup
Report does not cover all three events (i.e., initial
criticality, completion of startup test program, and
resumption or commencement of commerical power operation),
supplementary reports shall be submitted at least every
three months until all three events have been completed.

b. Annual Operating Report

A tabulation on an annual basis of the number of station,

utility, and other personnel (including contractors)
receiving exposures greater than 100 mrem /yr and their
associated man rem exposure according to work and job

4functions , e.g. , reactor operations and surveillance,
inservice inspection, routine maintenance, special
maintenance (describe maintenance), waste processing, and
refueling. The dose assignment to various duty functions
may be estimates based on pocket dosimeter, TLD, or film
badge measurements. Small exposures totaling less than 20
percent of the individual total dose need not be accounted
for. In the aggregate, at least 80 percent of the total
whole body dose received from external sources shall be
assigned to specific major work functions. Any mainstream
safety / relief valve that opens in response to reaching its
setpoint or due to operator action to control reactor
pressure shall be reported.

c. Monthly Operating Report.

Routine reports of operating statistics and shutdown
cxperience shall be submitted on a monthly basis to the
Office of Inspection and Enforcement, U.S. Nuclear
Regulatory Commission, Washington, D.C. 20555, with a copy
to the appropriate Regiona' Office, to be submitted no
later than the tenth of each month following the calendar
month covered by the report. A narrative summary of
operating experience shall be submitted in the above
schedule.

O
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6.6. (Cont'd)

2. Reportable Events

Reportable events, including corrective actions and measures to
prevent recurrence, shall be reported to the NRC in accordance
with Section 50.73 to 10 CFR 50.

3. Unique Reporting Requirements

A. Radioactive Effluent Release Report

A report on the radioactive discharges released from the
site during the previous six months of operation shall be
submitted to the Director of the Regional Office of
Inspection and Enforcement within 60 days after January 1
and July 1 of each year. The report shall include a
summary of the quantities of radioactive liquid and
gaseous effluents released and solid waste shipped from-
the plant as delineated in Regulatory Guide 1.21 Revision
1, " Measuring, Evaluating, and Reporting Radioactivity in
solid Wastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light-Water-cooled
Nuclear Power Plants," with data summarized on a quarterly
basis following the format of Appendix B thereof.

() The report shall include a summary of the meteorological
conditions concurrent with the release of gaseous
effluents during each quarter as outlined in Regulatory
Guide 1.21, Revision 1, with data summarized on a

quarterly basis following the format of Appendix B
thereof. Calculated offsite doue to humans resulting from
the release of effluents and their subsequent dispersion
in the atmosphere shall be reported as recommended in
Regulatory Guide 1.21 Revision 1.

B. Source Tests

k Results of required leak tests performed on sources if the
tests reveal the presence of 0.005 microcurie or more of
removable contamination.

C. Special Reports (in writing to the Director of Regional
office of Inspection and Enforcement)

1. Reports on the following areas shall be submitted as
noted:

]
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a. Secondary containment 4.7.C Within 90
Leak Rate Testing days of

completion of
each test.

b. Fatigue Usage 6.6 Annual
Evaluation Operating

Report

c. Relief Valve Tailpipe 3.2.P Within 30
Instrumentation days after

inoperability
of
thermocouple
and acoustic
monitor on
one valve.

d. Seismic Instrumentation 3.2.J.3 Within 10
Inoperability days after 30

days of
inoperability

e. Meteorological Monitoring 3.2.I.2 Within 10
Instrumentation days after
Inoperability 7 days of

inoperability

f. Primary Containment 4.7.A.2 Within 90
Integrated Leak Rate days of
Testing completion of

each test.

D. Special Report (in writing to the Director of Regional Office
of Inspection and Enforcement)

Data shall be retrieved from all seismic instruments actuated
during a seismic event and analyzed to determine the magnitude
of the vibratory ground notion. A special report shall be
submitted within 10 days after the event describing the
magnitude, frequency spectrum, and resultant effect upon plant
features important to safety.

O
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FOOTNOTESs

1. A single submittal may be made for a multiple unit station. The
submittal should combine those sections that are common to all units
at the station.

2. The term " forced reduction in power" is normally defined in the
electric power industry as the occurrence of a component failure or
other condition which requires that the load on the unit be reduced
for corrective action immediately or up to and including the very
next weekend. Note that routine preventive maintenance,
surveillance, and calibration activities requiring power reductions
are not covered by this section.

3. The term " forced outage" is normally defined in the electric power
'ndustry as the occurrence of a component failure or other condition
which requires that the unit be removed from service for corrective
t-tion immediately or up to and including the very next weekend.

4. This tabulation supplements the requirements of $20.407 of
10 CFR Part 20.

5. Each integrated leak rate test of the secondary containment shall be
the subject of a summary technical report. This report should
include data on the wind speed, wind direction, outside and inside |

. temperatures during the test, concurrent reactor building pressure, 1

and emergency ventilation flow rate. The report shall also include'

i

analyses and interpretations of those data which demonstrate
compliance with the specified leak rate limits.

|

O'
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6.0 ADMINISTRATIVE CONTROLS

6.8 Minimum Plant Staffing

The minimum plant staffing for monitoring and conduct of operations
is as follows.

1. A licensed senior reactor operator shall be present at the site
at all times when there is fuel in the reactor.

2. A licensed reactor operator shall be in the control room
whenever there is fuel in the reactor.

3. A licensed senior reactor operator or SRO limited to fuel
handling shall be in direct charge of a reactor refueling
operation; i.e., able to devote full time to the refueling
operation.

4. A health physics technician shall be present at the facility at
all times there is fuel in the reactor.

5. Two licensed reactor operators shall be in the control room
during any cold startups, while shutting down the reactor, and
during recovery fron unit trip.

6. Either the plant superintendent or an assistant plant
superintendent shall have acquired the experience and training
normally required for examination by the NRC for a Senior
Reactor Operator's License, whether or not the examination is
taken. In addition, either the operations supervisor or the
assistant operations supervisor shall have an SRO license.

7. A Shift Technical Advisor shall be present at the site at all
times.

O
BFN-Unit 3 6.0-18



_ _ . _ _ ._ ._ __ _ _ _ _ _ . _ _ __ _ _ _ _.

.

Table 6.8.A

O
Minimum Shift Crew Requirements Units in Operation

Shift Position 1 2 3 TYDe of License
i

Shift Engineers (SE) 1 1 1 SRO

!

Assistant Shift Engineers 0 1 2 SRO

.(ASE)
I 1 1 1 ROLicensed Reactor Operator

Unit Operators (U0) 1 2 3 RO

Assistant Unit Operators 4 4 6 None

(AUO)

2
Shift Technical Advisor 1 1 1 None

Health Physics Technician 1 1 1 Mone
,

Minimum Shift Crew 9 11 15

! Notes: SRO - Senior Reactor Operator
RO - Reactor Operator

() Notes for Table 6.8.A

1. This position is normally filled by an assistant shift engineer, but
as a minimum it may be filled by a licensed reactor operator. When
the incumbent is not a senior reactor operator, he shall not be,

assigned duties requiring him to direct licensed activities of'

reactor operators.

2. The Shift Technical Advisor shall have a bachelor's degree or
equivalent in a scientific or engineering discipline with specific
training in plant design and transient and accident response and
analysis.

: I
i

'

4

i

'
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IN-PLANT FIRE PROGRAM ORGANIZATION
BROWNS FERRY NUCLEAR PLANT

% Has ben delegatd thuuponsibility for omaH adnunistration
Assistant Power Plant of the plant tre protecten and preventen program in

Superintendent accordance with approved standards and practices as adopted
for plant needs.

.

Provides consultaten to plant, management on all fire safety
matters; coordmates and evaluates testmg, mamtenance, and

Safaty Engineering '",n*o*a,c's*",,',",", n'o'',',*,d "",','"""', * "d,',Y5',** 5; *",8"',,'' , nop , ,ns cton ,o , ni ,, a,,,c, nc-

Supervisor recommends corrective actions; conducts fee tramme and
evaluates fire onlis; provides on-the-scene advice to fre brigade
leaders dunng fire ernergencies as apphcable. Interpret and
evaluate recurements for control of transient fire loads. Revews
pre-fire plans and emergency plannmg documents. Participates
in establishmg mutual aid agreements. Provides surveillance of
cuttmg, weldmg, and open-flame work controls. Coordinates tre
'''''#****"'"""""'' ' ' ' ' * ' " " * " " " ' " ' ' " 'Plant Operations-

Supervisor Responsible for organizmg and trainmg the plant fire bngade;
procures needed twefighting equipment and supplies; coordmates
arrangements for mutual aid; reviews work plans for fire potentials
and enitiates appropnate controls; revews and evaluates the status
of fre protection and detection systems; and remams cognizant of
systems removed from service and mtenm controls placed in effect.

Responsible for implementaten of emergency plans if needed
Plant EmergencyDirector on.snitt; provides controi and singie point of contact for ali

contmgencies; attends Fre Engade Leader Course every 5
/On-Duty Shif t Engineer 1 years; conducts on snitt bnetmas of f<e ensace and initiates

penodic fire dnlis; and controls weldmg, cuttmg, and open-
flame work.

Responsible for control and performance ofa

fWe bngade dunng fre emergencies; conductsPlant Fire Brigade on.sn,ft enefings of engade memt:ers; reviews
Leader ( Assigned Asst, pre-f<e plans and emergency plannmg
Shitt Enar. On-Dutv) documents: remams cognizant of piant tire

load status, tre systems and equipment and
work activities havmg f re potentials; and
attends Fre Bngade Leader Course every 5
years.

Plant Fire Brigade Responsible for plant frefightmg activities
Members ( Assigned 8"end plant fee traming courses eacn 2 years;

Planty and are responsible for knoweg brigade
assignments in accordance with plant fire plan.

Conducts rovmg fire patrols on a regularly assigned

Plant Fire Watches basis: responsible for detectmg and reportmg fire-

hazards and initiatmg first aid firefighting af needed;
and will be placed on clock registers until all planned
fixed fire systems are mstalled and operaole.

Figure 6.3-1
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1.0 Definitions

( The following terms are defined for uniform interpretation of these
specifications.

Administrative Terminology

Unusual event with the potential for a significant environmental
impact--an event that results in noncompliance with an environmental
technical specification, or an event that results in uncontrolled or
unplanned releases of chemical, radioactive, thermal, or other
discharges from the Browns Ferry Nuclear Plant in excess of
applicable Federal, State, and local regulations.

Instrumentation Properties

Accuracy--a measure of the difference between the true and measured
values of a given parameter, hence a measure of error.

Minimum detectable level-- that level below which a specific
detector, instrument, or analysis is unable to detect the presence
of a given constituent.

Sensitivity--the minimum change in the variable detected by a given
sensor.

O

.

4

,

O.
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2.0 LIMITING CONDITIONS POR OPERATION

2.1 Thermal Discharge Limits (Deleted)

2.2 chemical (Deleted)

2.2.1 noneup water Treatient Plant (Deleted)

2.2.2 chlorine (Deleted)

i

4

!

i

\-

}
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3.0 DESIGN PEATURES AND OPERATING PRACTICES

This section describes those design and operating practices not covered

O in Section 2.0, " Limiting conditions for Operation" and which, if *

changed, could result in significant effects on environmental impacts.

3.1.2 Other Chemicals (deleted)

3.2 Land Management

3.2.1 Power Plant Site

The site shall be appropriately landscaped as allowed by completion of
construction. All areas which are either unpaved or not committed for
specific purposes will be provided with appropriate vegetative cover.

3.2.2 Transmission Line Right of Way Maintenance

obiective

The sole purpose of this section is to provide reporting requirements (to
! USNRC) on herbicide usage, if any, for purposes of right of way

maintenance regarding only those transmission lines under USNRC's;

jurisdiction for the Browns Ferry Nuclear Plant.

Specification

1 A statement as to whether or not herbicides have been used in

O maintaining rights of way for those transmission lines associated with
the Browns Ferry Nuclear Plant shall be provided. If herbicides have

; been used, a description of the types, volumes,-concentrations, manners

; and frequencies of application, and miles of right of way that have been
treated shall be included.

I Reporting Requirements

Information as specified above shall be provided in the annual
environmental operating report,

,

Basesj

j Vegetation growth on a transmission line right of way must be controlled
in such a manner that it will neither interfere with safe and reliable
operation of the line or impede restoration of service when outages
occur. Vegetation growth is controlled by mechanical cutting and the
limited use of herbicides. Selected chemicals approved by EPA for use as
herbicides are assigned (by EPA) label instructions which provide

; guidance on and procedures for their use,

i o
i

BN 3
Unit 3

. . - . - _ . ,- - - . - _ - - - .,, , _ - - . . . - , - , _ . - - - . . . . . . . ~ , - . , _ . _ . -



3.3 Onsite Meteoroloq1cn1 Monitoring

The onsite meteorological monitoring program measures and documents
meteorological conditions at the site, specifically at heights above
ground that allow reasonable estimates of atmospheric dispersion
conditions for airborne plant effluents. The onsite program shall
conform to the recommendations and intent of Regulatory Guide 1.23,
Onsite Meteorological Programs (February 1972), and include instruments
to sense wind speed and direction at 10m, 46m, and 91m; to allow
calculation of vertical temperature gradient between 10m and 46m and
between 10m and 91m and to measure ambient temperature and dew point at
10m. The location of the meteorological tower is as specified in Section
2.2.7 of the Browns Ferry Nuclear Plant Final Safety Analysis Report (see
Amendment 63). A quality assurance program shall be in effect for all
meteorological measurements and observations. Meteorological data shall
be summarized and reported consistent with the recommendations of
Regulatory Guide 1.21 (June 1974) and Regulatory Guide 1.23
(February 1972), and meteorological observations shall be recorded in a
form consistent with National Weather Service procedures.

If the outage of any meteorological instrument (s) required by Regulatory
Guide 1.23 (February 1972) exceeds seven consecutive days, the total
outage time, the dates of outage, the cause of the outage, and the
instrument (s) involved shall be reported within 10(1) days of the
initiation of the outage to the USNRC, Office of Inspection and
Enforcement, with a copy to the Office of Nuclear Reactor Regulation.
Division of Operating Reactors. Elements of this program may be modified
or terminated in accordance with subsection 5.6.3(c).

The collection of meteorological data at the plant site provides
information for use in developing atmospheric diffusion parameters for
estimating potential radiation doses to the public resulting from actual
routine or abnormal releases of radioactive materials to the atmosphere,
and for assessing the actual impact of the plant cooling system on the
atmospheric enviroment of the site area. A meteorological data
collection program as described above is necessary to meet the
requirements of subparagraph 50.36a(a)(2) of 10 CFR Part 50, Appendix D
to 10 CFR Part 50, and Appendix E to 10 CFR Part 50.

(1) Reference Section 6.7.3.D Appendix A Technical Specifications

O
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1

4.0 ENVIR00 MENTAL SURVEILLANCE

The program elements described below are designed to detect and measure!

the impact of plant operation on'the environment. If en the basis of;
this program it is established that no significant adverse environmental1

impact has resulted or is likely to result from operation of the Browns
Ferry Nuclear Plant, elements of the environmental surveillance program
may be modified or terminated, in accordance with subsection 5.6.3(c).

,

I 4.1 Ecological Surveillance

4.1.1 Abiotic

(a) Water Quality Surveys '

Miete Requirement

(b) Thermal Plume Mapping
i

Delete Requiremente

j 4.1.2 Biotic
,

(a) Benthic Monitoring |
|

Delete Requirement
1

(b) Phytoplankton Monitoring |

O |
Delete Requirement |4

|
|,

(c) Zooplankton Monitoring
|

'

|

Delete Requirement

(d) Fish Population and Distribution Studies

Delete Requirement;

(e) Entrainment of Fish Eggs and Larvae

Delete Requirement
i

i (f) Fish Impingement on Intake Screens
i

l 4.1.3 Special Studies

Delete Requirement 1
1

1

04

.

Et3
1
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4.2 Radiological Environmental Monitoring Program

obiective

An environmental radiological monitoring program is conducted to verify
projected or anticipated radioactivity concentrations and related public
exposures.

Specification

An environmental monitoring program shall be conducted as described below
at locations indicated in Figures 4.2-1, 4.2-2, and 4.2-3, and Tables
4.2-1, 4.2-2, 4.2-3, and 4.2-4, with sampling and analysis frequencies
given in Table 4.2-1. Analytical techniques used shall be such that the
detection capabilities in Table 4.2-5 are achieved.

1. Atmospheric Monitoring

a. The atmospheric monitoring network is divided into three
subgroups consisting of 11 monitoring stations. Five local
monitors are located on or adjacent to the plant site, as shown
in Figure 4.2-1. The four perimeter and two remote monitoring
stations are shown on Figure 4.2-2. Atmospheric and
terrestrial monitoring station locations for Browns Ferry
Nuclear plant are listed in Table 4.2-2.

Each monitor shall be capable of continuously sampling air at
regulated flow of approximately three cubic feet per minute
through a particulate filter. In series with, but downstream
of, the particulate filter is a charcoal filter used to collect
iodine.

Each monitor has a collection apparatus to obtain rainwater on
a continuous basis and a horizontal platform that is covered
with gummed acetate to catch and hold heavy particulate fallout.

Each local monitor shall be equipped with a G-M tube located
next to the particulate filter. The data from this detector
are recorded on stripchart recorders located at the station and
in the plant control room.

Thermoluminescent dosimeters shall be used to record gamma
radiation levels at each remote and perimeter station (Figure
4.2-2) and at nine stations near the site boundary as shown in
Figure 4.2-1. The TLDs shall be processed quarterly.

I
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4.2.1 (cont'd)

'g b. The particulate filters shall be removed weekly from each
s_,) monitoring station and analyzed for gross beta activity. In

addition, the filters for each station shall be composited
monthly and quantitatively and qualitatively analyzed for at
least 10 specific gamma-emitting radionuclides.*

The charcoal filters shall be removed weekly from each station
and analyzed for 131 ,1

Rainwater shall be collected monthly when available from each
station and each sample is analyzed for at least'10 specific
gamma-emitting radionuclides *, and tritium.

Gummed paper shall be changed monthly, ashed and the gross beta
activity shall be determined.

2. Reservoir Monitorinq

River water shall be sampled automatically from the locationsa.
shown in Table 4.2-3 and Figure 4.2-3.

b. Samples shall be collected automatically and analyzed monthly
from three points on the Tennessee River. The samples shall be
analyzed for at least 10 specific gamma-emitting
radionuclides *, and shall be composited quarterly for tritium,
89Sr and 90Sr analyses.

O Samples of sediment, clams, and a representative commercial and
a representative game species of fish shall be collected at-

least semiannually from the locations noted in Table 4.2-3 and
Figure 4.2-3. plankton is collected in at least one of the two
quarters of greatest plankton abundance during the year at the
locations noted in Table 4.2-3 and Figure 4.2-3. Sediment,

clam shells, fish, and when quantities are sufficent, plankton
and clam flesh will be analyzed for at least 10 gamma-emitting
radionuclides.* Strontium 89 and 90 content shall be
determined in sediment and clam shells.

3. Terrestrial Monitoring

Soil shall be collected at least once every three years from ana.
area near the atmospheric monitors mentioned in paragraph
4.2.1.a. as indicated in Table 4.2-1 and Figures 4.2-1 and
4.2-2. Each sample shall be analyzed for at least 10

90Sr.gamma-emitting radionuclides, 89sr and

b. Milk shall be collected monthly when animals are off pasture. |
ifrom at least four farms in the vicinity of the plant and

analyzed as indicated in Table 4.2-1 and Figure 4.2-1.'

)

* The laboratory is presently gamma scanning a sample both quantitatively. j
and qualitatively for the following radionuclides: 137cs, 134Cs,

O 103,IO6Ru, 141'144ce, 95Zr, 95Nb, 140Ba 140La, 1311, 40g,
60co, 58Co, 54Mn, 51cr, and 65Zn. .

l
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4,2 3. (Cont'd)

During the seasons that animals producing milk for human
consumption are on pasture, samples of fresh milk will be
obtained* from these animals at representative locations that
may be significantly affected by emissions from the Browns
Ferry Nuclear plant, and analyzed for their radioiodine
content, calculated as Iodine-131. Analysis will be carried
out within eight days (one I-131 half life) of sampling.
suitable analytical procedures will be used to determine the

radioiodine concentration to a sensitivity of 1.5 picoeurie per
liter of milk at the time of sampling. For activity levels at
or above 1.5 picocuria per liter, overall error of the analysis
will be within 125 percent. Results will be reported as
picocuries of I-131 per liter of milk at the time of sampling,
in accordance with Reporting Requirements for Environmental
Radiological Monitoring.

If the census of animals producing milk for human consumption
indicates that an animal exists in an area where the calculated
dose is 145 mrem /yr (for the site) and the owner of the animal
will not sell the milk to TVA for analysis, green leafy
vegetables or other vegetation will be obtained from that
location for analysis for I-131. The analysis and subsequent
calculations will determine the dose to the individuals
consuming the milk.

A census of animals producing milk for human consumption shall
be conducted at the beginning and at the middle of the grazing
season to determine their locations and number with respect to
the site. The census shall be conducted under the following
conditions:

1. Within a 1-mile radius from the plant site or within the
45 mrem /yr isodose line (for the three reactors onsite),
whichever is larger, enumeration by a door-to-door or
equivalent counting technique.

2. Within a 5-m11e radius for cows and for goats, enumeration
by using referenced information from county agricultural
agents or other reliable sources.

If it is learned from this census that animals are present at a
location which yields a calculated thyroid dose greater than from
previously sampled animals, the new location shall be added to the
surveillance program as soon as practicable if the farmer is willing
to participate in the program. The sampling location having the

* Milk samples will be collected and analyzed weekly in areas where the
calculated dose to a child's thyroid exceeds 15 mrem / year / reactor.
Sampling and analysis will be conducted semimonthly in areas where the

|dose is calculated to be <l5 mrem / year / reactor. The calculational model )as published in Regulatory Guide 1.109 ind Regulatory Guide 1.111 shall
|be used. 1

OJ
CFN 8
Unit 3



. . . . - - . - - - - . -- . . - - = - . _~

1
.

4

4

4.2.3 icont'd)
,

lowest calculated dose may then be' dropped from the surveillance
program at the end of the grazing season during which the census was

i conducted. Also, any location from which milk can no longer'be,

obtained may be dropped from the_ surveillance program. The NRC
shall be notified in writing that_ milk-producing animals are no

:

.

longer present at that location. An additional milk sampling '

! location will then be added to the program, with sampling frequency
1 based on calculated dose.

Vegetation shall be collected at least-quarterly from at leastc.
four of the farms mentioned in the preceding paragraph (see

i

| Pigure 4.2-1). Each sample is analyzed for at least 10
specific gamma-emitting radionuclir'-?

d. Food crops shall be collected-annually within a 10-mile-
i radius. Type and number of samples will vary according to

availability (see subsection 4.2.4).
3

Well u.<.r is collected automatically and analyzed monthly from'
e.

the we l most likely to be affected by the plant. (See
TC ' e 4.2-1 and Figure 4.2-1. ) A well remote from the plant is
saa .ed monthly as a background. The samples shall be analyzed

i for at least 10 gamma-emitting radionuclides.
,

f. Samples of potable surface water supplies shall be collected
monthly fror the locations in Table 4.2-4. The samples shall ~ y

O be analyzed for tritium, and at least 10 specifit: -

-'

gamma-emitting radionuclides.

4. Deviations are permitted from the required sampling schedule if
,

} specimens.are unobtainable due to hazardous conditions, seasonal
~ unavailability, or to malfunction of automatic sampling equipment.
! If the latter, every effort shall be made to complete corrective

action prior to the end of the next sampling period. All deviations
,

i from the sampling' schedule shall be described in the annual report.
4

BASES

| The operational-environmental monitoring program is based upon a
_

preoperational program which is described in Section 2.6 of the PSAR.
! Sample collection and analysis were initiated in April 1968, and will
' continue indefinitely.

|
j Evaluations after plant startup will be made on the basis of baselines,

~

i considering geography and time of year where these factors are
applicable, and by comparisons to control stations where.the'

concentration of station effluents is expected to be negligible.
.

[ The reference samples provide a running background which will make it
possible to distinguish significant radioactivity introduced into the>

' environment by the operation of the station from that introduced by'

i nuclear detonations and other sources.

1

i
i
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4.2 BASES (Cont'd)

In those cases where a statistically significant increase may be raen in
a particular sampling sector but not in the control station, meteorology
and/or specific radionuclide analysis will be used to identify the source
of the increase.

The planned sampling frequencies and analysis sensitivities will assure
that changes in the environmental radioactivity can be detected. The
materials which first show changes in radoactivity are sampled most
frequently. Those which are less affected by transient changes but show
long-term accumulations.atc sampled less frequently. Itowever, the
specific sampling dates are not crucial, and adverse weather conditions
or equipment failure may on occasion prevent collection of specific
samples.

A report shall be submitted to the USNRC at the end of each six-month
period of operation specifying total quantities of radioactive material
released to unrestricted areas in liquid and gaseous effluents during the
previous six months and such other information on releases as may be
required to estimate exposures to the public resulting from effluent
releases. If quantities of radioactive material released during the
reporting period are unusual for normal reactor operations, including
expected operational occurrences, the report shall cover this
specifically.

A concentration of I-131 in milk of 3.1 picocuries per liter will result
in a dose to the thyroid of a 0-2 year-old child of 15 mrem /yr, based
upon consumption of one liter per day for the year. To assure that no
child will receive a dose of greater than 15 mrem / year / reactor to the
thyroid, it is necessary to know the radioiodine concentration in the
milk to the scnsitivity of 1.5 pci/ liter.

,

I

1

1

:
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5.0 ADMINISTRATIVE CONTROLS

Obiective
!This section describes the administrative and management controls

established to provide continuing protection to the environment and to f
implement the Environmental Technical Specifications. Measures to be ]
specified in this section include the assignment of responsibilities, j

organizational structure, operating procedures, review and audit i

functions, and reporting requirements. |
:

|
Specifications

5.1 Responsibility
,

5.1.1 The power plant superintendent has responsibility for'

operating the plant in compliance with these Technical ,

Specifications.

5.1.2 The Manager, Office of Natural Resources, is responsible for I

the nonradiological environmental monitoring program outside
the plant. The Chief, Radiological Hygiene Branch, is
responsible for the radiological monitoring program outside
the plant.

5.2 Organization

5.2.1 The organization of TVA management which directly relates to
O operation of the plant is shown on Figure 5.2-1.

! 5.2.2 The principal organizations within TVA which are concerned
j with environmental matters related to nuclear power plant

operations are the Office of Power, Office of Natural
j

Resources, and the Office of Health and Safety. The Office of
;

Power is directly responsible for operating the plant in'

accordance with specified requirements and conducting onsite
i

monitoring. The Office of Natural Resources and the Office of
Health and Safety are responsible for providing technical
guidance, assistance, monitoring, and other services as needed
for environmental compliance. The organizations above report
to the General Manager as shown in Figure 5.2.1.

5.3 Review and Audit

5.3.1 The Office of Power Quality Assurance and Audit Staff shall
ensure that a periodic audit of the environmental monitoring
program is conducted at least once per calendar year.

5.3.2 The Office of Power Regulatory Staff conducts a review of the
following items:

1

O

BFN 11
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5 3 2- (Cont'd)

a. Preparation of the proposed Environmental Technical
Specifications.

b. Coordination of Environmental Technical Specification
development with the safety Technical Specifications to
avoid conflicts and maintain consistency.

c. Proposed changes to the Environmental Technical

Specifications and the evaluated impact of the change.

d. Proposed written procedures, as described in Section 5.5

and proposed changes thereto which could significantly
affect the plant's environmental impact.

e. Proposed changes or modifications to plant systems or
equipment which could significantly affect the plant's
environmental impact and the evaluated impact of the
changes.

f. Results of the environmental monitoring programs prior to
their submittal in each Annual Operating Report. See
Sections 5.6.1 and 5.6.2.

g. Reported instances of violations of Environmental

Technical Specifications. Where investigation indicates,
evaluation and formulation of recommendations to prevent
recurrence.

5.4 Acticn to be Taken if an Environmental LCO is Exceeded

5.5 P oceduresl

5.5.1

5.5.2 Detailed written procedures for the environmental monitoring
program outside the plant, including check-off lists, where
applicable, shall be prepared, receive appropriate
administrative approval, and be adhered to.

A quality control program for the radiological environmental
monitoring program has been established with the Alabama
Department of Public Health Administration Laboratory and the
Environmental Protection Agency, Montgomery, Alabama. Samples
of air, water, milk, and vegetation collected around the BFN
are forwarded to these laboratories for analysis; and results
are exchanged for comparison.

An internal quality control program for the radiological
environmental monitoring program is being conducted whereby
roughly one-tenth of all samples are analyzed in duplicate. A
quality control program is conducted with the Environmental

Protection Agency in Las Vegas in which spiked samples are
analyzed and the results compared.

BFN 12
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I

i
5.5.3 Written procedures described in Section 5.5.1 shall be

reviewed by PORC and approved by the Power Plant'

| Superintendent prior to implementation. Temporary changes to
a procedure which do not change the intent of the approved I

iprocedure may be made by a member of the plant staff
i knowledgeable in the area affected by the procedure and the

additional appreval of a member of the plant staff who holds ,

'

a Senior Reactor Operator License. Such changes shall be (
documented and subsequently reviewed by_PORC and approved by j'

i

the Power Plant Superintendent.
;
~

5.6 Reporting Requirements

5.6.1

5.6.2 Routine Reportinq

a.;

b. Radiological Environmental Monitoring

Routine Reportinq

1. TVA shall prepare a report entitled " Environmental
Radioactivity Levels - Browns Ferry Nuclear Plant -
Annual Report." The report shall cover the
previous 12 months of operation and shall be

; submitted to the Director of the NRC Region II
Office (with a copy to the Director, Office of
Nuclear Reactor Regulation) within 120 days af ter
January 1 of each year. The report format shown in
Regulatory Guide 4.8 Title 1 shall be used. The
report shall include summaries, interpretations.
and evaluations of the results of the radiological*

environmental surveillance activities for the
report period, including a comparison with
preoperational studies and/or operational controls

.
(as appropriate), and an assessment of the observed

' impacts of the plant operation on the environment.
If harmful effects or evidence of irreversible

I damage are detected by the monitoring, the licensee
shall provide an analysis of.the problem and a
proposed course of action to alleviate the problem.

2. Results of all radiological environmental samples

: taken shall be summarized and tabulated on an
annual basis. In the event that some results are

j not available within the 120-day period, the report
shall be submitted noting and explaining the'

reasons for the missing results. The missing data
shall be submitted as soon as possible in a
supplementary report.

!

O
4

r
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5.6.3 Non-Routine Reporto

A. Radiological

|hAnamolous Measurements

1. If, during any 12-month report period, a measured level of
radioactivity in any environmental medium other than those
associated with gaseous radiolodine releases exceeds 10
times the control station value, a written notification
will be sumbmitted within one week advising the NRC of
this condition.* This notification should include an
evaluation of any release conditions, environmental
factors, or other aspects necessary to explain the
anamolous result.

2. If, during any 12-month report period, a measured level of
radioactivity in any environmental medium other than those
associated with gaseous radioiodine release exceeds four
times the control station value, a written notification
will be submitted within 30 days advising the NRC of this
condition. This notification should include an evaluation
of any release conditions, environmental factors, or other
aspects necessary to explain the anamolous resulc.

3. If individual milk samples show I-131 concentrations of 10
picocuries per liter or greater, a plan shall be submitted
within 10 days advising the NRC of the proposed action to
ensare the plant-related annual doses will be within the
design objective of 15 mrem /yr/ reactor to the thyroid of |fany individual.

4. If milk samples collected over a calendar quarter show
average contractions of 6.0 picocuries per liter or
greater, a plan shall be submitted within 10 days advising
the NRC of the proposed action to ensure the plant-related
annual doses will be within the design objectives of
15 mrem /yr/reactoi to the thyroid of any individual.

5. If such levels as discussed in 5.6.3(a)3 and 5.6.3(a)4 can
be definitely shown to result from sources other than the
Browns Ferry Nuclear Plant, the reporting action called
for in 5.6.3(a)3 and 5.6.3(a)4 need not be taken.
Justification for assigning high levels of radioactivity
to sources other than the Browns Ferry Nuclear Plant must
be provided in the annual report.

* In the case of a tentatively anamolous value for radiostrontium, a,

| confirmatory reanalysis of the original, a duplicate or a new so.nple may be
desirable. In this instance, the results of the confirmatory analysis
shall be completed at the earliest time consistent with the analysis, and
if the high value is real, the report to the NRC shall be submitted within
one week following this analysis.

O
| BFN 14
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5.6.3 (Cont'd)

c. Changes

! k
1. Where a change to the plant design, the plant

operation, or to procedures to planned which could have
a significant adverse effect en the environment or
which involves an environmental matter or question not
previously reviewed and evaluated by the latc, a request
for the change shall be made to the NRC before
implementation.

3. Requests for changes in Environmental Technical
Specifications shall be submitted to the Director,
Division of Licensing, USNRC, for prior review and
authorization.

5.7 Environmental Records
1

5.7.1 operational information concerning the inplant portion of
|

the Environmental Technical Specifications shall be kept by
,

DNP in a manner convenient for review. This includes plant
i records and/or logs as indicated below.

a. Related plant operations
i
i

b. Related maintenance activitiesi

|O c.

d. Updated, corrected, and as-built drawings of the plant;

: Items (a) through (c) above shall be retained for a period'

of at least six years and item (d) shall be retained for'

the life of the plant.

j 5.7.2 Records and/or logs shall be made and retained in a manner
convenient for review. This information concerning the
environmental monitoring program is indicated below.

a. Checks, inspections, tests, and calibration of'

components and systems

I b. Principal maintenance activities assocated with
environmental monitoring equipment and systems ,

I
c. Results of environmental monitoring surveys related to

BPNP

' Items (a) and (b) shall be retained for a period of at
least six years and item (c) shall be retained for the life
of the plant.

'
.

'

O
.
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TABLE 4.2-1
'

Envirgamental Radioloatcal Monitorina

Esposure Pathway Number of Samples Sampling and Type of Frequency
and/or $3 mole and Locations Collection Freauency of Analysis

j AIPSORNE

Particulates 4 samples from locations (in
different sectors) at or near '

the site boundary.

I sample from the residence Continuous sampler operation Gross beta rollowing filter change
having the highest x/Q with sample collection weekly Composite (by location) monthly for

ganma scan. Composite quarterly
j 4 samples from communities for asSr, ''Sr. If any filter

,

approximately 10 miles indicates a gross beta concentration
distant from the plant 1.0 pC1/m greater than the average8

of the control stations, a ganna
2 samples from control scan will be performed on the filter

* . locations greater than
10 miles from the plant

.

5 Radiciodine Samples from same locations Continuous sampler operation '8'I weekly
as atr particulates with filter collection weekly

4

] Fallout Samples from same locations Heavy particle fallout Gross beta monthly
as air particulates collected continuously on

eunned acetate paper with
paper coll 6ction monthly

i

.I
a

] Rainwater Samples from same locations Rainwater collected Gamma scan, monthly
as air particulates continuously with composite

.,j sample analyzed monthly

Soll Samples from same locations Once per 3 years Gamma scan, asSr',.soSr
as air particulates once each 3 yearsa

I

}
} BFN-Unit 3
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TABLE 4,2 1 (Cont'd)

E posure Pathway Number of Samples Sampling and Type of Frequency
__ arldfr $ amole and LOCAlions Collect iorL[r ggggggy of_An11ysis

DIRECT 2 or more dosimeters placed Quarterly Ganna dose quarterly
at the air particulate
sampling stations located
greater than 5 miles from
the plant

2 or more dosimeters placed
at 8 locations (in dtfferent
sectors) at or near the site
boundary

WATERBORNE
.

Surface I sample upstream Collected by automatic Ganna scan u.onthly
I sample innediately down- sequential-type sampler Comr)csite for tritium,
stream of discharge with composite sample "C e and soSr quarterly

1 sample downstreTm, after taken nonthly
dilution

Ground I sample adjacent to plant Collected by automatic Ganna scan monthly
3sequential-type sampler H quarterly on monthly

with composite sample composite
taken monthly

I sample from ground water Monthly Ganna scan monthly
source upgradient 3H quarterly on monthly

composite

Drinking i sample at the first Collected by automatic
potable surface water supply sequential-type sampler
downstream from the plant with composite sample

taken monthly

BFN-Unit 3

O O O



- - . ~ ~ - - .. ~ . - - . ..~. -...... . - - . - - - . - - . - - .- . - . . _ - . . . . . - - - - - ~ . - - - - . - _ -

4
s nn *

,

I
t

!
'

TABLE 4.2 1 (Cont'd)

Exposure Patt1w3y Number of Samples Sampling and Type of Frequency. , . *

_a. dlor_Samale and Locations collection Freauency of Analvsisi
n

I sample at the second Monthly Gross beta and gansna scan
downstream potable surface monthly. Composite for !

water supply (19.1 miles tritium, asSr. and '8Sr
.

'l downstream) quarterly

2 samples at control Monthly i
locations

ACQUATIC

!
i Sediment and I sample upstream from
' Asiatic Clams discharge point |

1 sample in insnedtate Semiannually Gansna scan, ''Sr. and '8Sr
downstream area of discharge analgsessemiannually asSr.e

8
| point and Sr on sediment and

clam shells only)
j 2 samples downstream (4.9 r

! and 15.7 miles) '

i N

; Plankton I sample upstream fromO
discharge point

ii .

I sample in insnediate down- Semiannually"

stream area of discharge
,

point .

I sample downstream (15.7 Gross beta semiannually.
I miles) Gansna scan, asSr,''8Sr,
I when sufficient quantities

,

are available*

.

;
-

}
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'
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TA8tE 4.2-1 (Cont'd)

. F=posure Pathway Number of Samples Sampling and Type of Frequency
| andlor_ Sample and._ Loc 3Ligos Jollection frtautricy of Analysis*

INGESTION
,

IIIHilk 4 samples from dairy farms Weekly or semimonthly (when I analysis weekly or

| in the ininediate vicinity animals are on pasture) semimonthly when Cattle

| of the plant depending on calculated are on pasture
doses." Monthly when;

l animals are off pasture.
1

l I sample from Control Garrma scan, asSr, and 'OSr
location monthly

Fish I sample each of a Commercial
| and a game species in

| Guntersville Reservoir above
the plant

I sample each of a coninercial Semiannually Gansna scan semiannually,
and a game species in Wheeler

N Reservoir below the plant
_

i
I sample each of a Commercial

i and a game species in Wilson

|
Reservoir below the plant

Vegetation 4 samples from the dairy Quarterly Garryna scan,
(Pasturage farms from which milk is
and Grass) obtained

i * mik :,amples will be collet ted and analyzed weekly in areas where the Calculated dose to a Child's thyroid exceeds
| 15 mrem / year. Sampling and analysis will be conducted semimonthly in areas where the dose is calculated to be 115 mrem / year.

SFN Unit 3
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TABLE 4.2-1 (Cont'd)

Exposure Pathway Numter of Samples Sampling and Type of Frequency

i andfQr_Sa[nole vd LQcations Collection Frecuency of Analysis

Fruits and Samples of cor o, green Annually, at time of Cansna scan on edible portion

i Vegetables beans, tomatoes, and harvest

.

potatoes grown at crivate
' gardens and/or farme in the

irrpediate vicinity of the
plant location determined
by census.

I sample of each of the'

I same foods grown at greater
than 10 miles distance from
the plant.

1

i i

i

.

N
N

1

1

.i

|.
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|

1

!

!

I
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i
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Table 4.2-2

Atmospheric and Terrestrial Monitoring Station Locations

Browns Ferry Nuclear Plant

Location
Sample Station Distance and direction from plant

LM-1 BF 1.0 mile N

LM-2 BF 0.9 miles NNE
1
'

IJt-3 BP 1.0 alles NE

LM-4 BF 1.7 miles NNW
.,

LM-5 BF 2.5 miles WSW
!

PM-1 BP (Rogersville, AL) 13.8 miles NW
i

PM-2 BP (Athens, AL) 10.9 miles NE
,

PM-3 BP (Decatur/ Trinity. AL) 8.2 miles SSE<

PM-4 BF (Courtland, AL) 10.5 miles WSW

RM-1 BF (Muscle Shoals, AL) 32.0 miles W

j RM-2 BP (Lawrenceburg, TN) 40.5 miles NNW

.

f

e

!
!

4

O
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\ Table 4.2-3

} TYPES AND LOCATIONS OF SAMPLES COLLECTED POR

t OPERATIONAL RAD ANALYSIS IN WHEELER RESERVOIR
t

.

IN RELATION TO THE BROWNS PERRY NUCLEAR PLANT'

b Asiatic Class Sediment FishCa PlanktonTRM Station Water
|

i

307.52 X X X

305.0 X
.i

X X293.70

293.5 X

291.76 X

288.78 X X

285.2 X

277.98 X X X
j

i
| a. Collected automatically

b. Vertical tows
; c. G/B - Gill net and/or electroshocker will be used for collection.

Samples of fish will be collected from Guntersville, Wheeler, and Wilson1

Reservoirs.
,

1

|

|

!

,

b

!

!
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O Table 4.2-4

LISTING OF TENNESSEE RIVER SURFACE WATER SUPPLIES TO

BE SAMPLED IN ENVIRONMEhTAL MONITORING PROGRAM

,

Distance from Plant
Supply (miles)

Courtland (Champion Paper Co.)a 11.6

b 12.0Decatur

Wheeler Hydro Plant 19.1

Sheffield 39.7

|
4

O a. First potable water supply downstream of the plant. Sample
collected automatically and analyzed monthly,

b. Decatur is upstream of the Browns Ferry Nuclear Plant.

I

I

;
1

!

.
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TABLE 4.2-5
Detection Canabilities for Envire writal Samole Analysis ~

I Nominal tower Limit of Og.(gtQon (LLO)

Airborne Particulate Fish, Meat,

Water or Cas or Poultry Milk Vegetation Soil '

3
.

Analysis igCifil foCt/m ) f oci/ka. weti (DCi/1) [2Ci/ke LegQ foci /ka. dryl

gross beta 2 01

3
H 330

Ce* 30 .03 90 115144

Cr* 60 .07 200 24051t

I 15" .0l* 50* 1.5 70*131

' Ru* 30 .04 150 150106
,

| Cs* 10 .01 40 50! 134

I Cs* 10 01 40 10 50 120! 137

Zr-Nb* 10 .01 40 50| 95

Co* 15 .02 55 7058

y 54
Mn* 10 .02 40 50

Zn* 15 .02 70 7565

! Co* 10 .01 30 40. 60t

I 40
K* 100 .10 400 500

( 140
Ba -La* 15 .02 150 15 145

'

89
Sr 2 .005 40 10

Sr 2 .001 8 2 15090

The LLD values are calculated by the method of Pasternack and" These measuisments are pe formed by gamia spectrosccpy.
Harley as discussed in HASL-300. The ortginal method was published in Nucl. Instr. Methods 11, 533-40 (1971). These!

These figures will beI
LLD values are espected to vary depending upon the activities of components in the samples. Vegetation is counted in a 1-pint!

t

Water is counted in a 3.5 liter Marinelli beaker.
!

rarely, if ever, attainable.then corrected to wet weight using an average moisture content of 80%. Average dry weight is
!

container as dry weight,
Fish, meat, and poultry are counted in a 1-pint container as dry weight, then corrected to wet weight using

Average dry weight is 250 grams. Air particulate Filters are counted in a welli
125 grams.

-an average moisture content of 70%. 5"
The counting system consi"* nf a multichannel analyzer and either a 4" x 4" solid NaI crystal or a 4" w

i

The counting Line a 4.000 seconds. All calculations are performed by the least-squares computercrystal.
|

|
N3I well Crystal.

The assumption is made that all samples are analyzed within one week of collection.
: program ALPHA-M.

!
'

!
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l..OCAL MONITORING STATIONS
BROWNS FERRY NUCLEAR PLANT

| I
Fig. 4.2-1
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Figure 4.2-2
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Figure 4.2-3

Browns Ferry Nuclear Plant
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