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2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES
*

\

2.2.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Protection System Instrumentation Setpoints specified in
Table 2.2.1-1 are the values.at which the Reactor Trips are set for each

,

parameter. The Trip Setpoints have been selected to ensure that the reactor |

core and reactor coolant system are prevented from exceeding their safety
limits.

1. Intermediate Range Monitor, Neutron Flux - High

The IRM system consists of 8 chambers, 4 in each of the reacto'r trip
systems. The IRM is a 5-decade 10-range instrument. The trip setpoint of 120
divisions is active in each of the 10 ranges. Thus as the IRM is ranged up to
accommodate the increase in power level, the trip setpoint is also ranged

,

up. Range 10 allows the IRM instruments to remain on scale at higher power ;

levels to provide for additional overlap and also permits calibration at these q
higher powers.

The most significant source of reactivity change during the power
increase is due to control rod withdrawal. In order to ensure that the IRM

;provides the required protection, a range of rod withdrawal accidents have
been analyzed, Section 7.5 of the FSAR. The most severe case involves an
initial condition in which the reactor is just subcritical and the IRMs are
not yet on scale. Additional conservatism was taken in this analysis by

'
;

assuming the IRM channel closest to the rod being withdrawn is bypassed. The
.

results of this analysis show that the reactor is shut down and peak power is
limited to 1% of RATED THERMAL POWER, thus maintaining MCPR above the Safety
Limit MCPR of Specification 2.1.2. Based on this analysis, the IRM provides '

protection against local control rod errors and continuous withdrawal of
control rods in sequence and provides backup protection for the APRM.

2. Average Power Range Monitor

For operation at low pressure and low flow during STARTUP, the APRM scram
setting of 15% of RATED THERMAL POWER provides adequate thermal margin between
the setpoint and the Safety Limits. This margin accommodates the 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 1

coefficients are small, and control rod patterns are constrained by the asCSA-
3pd"RWM. Of all the possible sources of reactivity input, uniform control rod
withdrawal is the most probable cause of significant power increase. 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 amount,.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 trip level, the rate of power rise is'not more than
5% nf RATED THERMAL POWER per minute and the APRM system would ;

BRUNSWICK - UNIT 1 B 2-4 Amendment No.147 *
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2.2 LIMITINC SAFETY SYSTEM SETTINCS

BASES (Continued)

4. Reactor Vessel Water Level-Low, Level #1

The reactor water level t rip point was chosen f ar enough below the normal
operating level to avoid spurious scrams but high enough above the fuel to
assure that there is adequate water to account for evaporation losses and ,

displacement of cooling following the most severe transients. This setting t

was also used to develop the thermal-hydraulic limits of power versus flow. |
,

5. Main Steam Line Isolation Valve-Closure

The low pressure isolation of the main steamline trip was provided to
give protection against rapid depressurization and resulting cooldown of the
reactor vessel. Advantage was taken of the shutdown feature in the run node
which occurs when the main steam line isolation valves are closed, to provide
for reactor shutdown so that high power operation at low pressures does not
occur. Thus, the combination of the low pressure isolation and isolation
valve closure reactor trip with the mode switch in the Run posit ion assures ;

the availability of neut ron flux protection over the entire range of the
Safety Limits. In addition, the isolation valve closure t rip with the mode I

switch in the Run position anticipates the pressure and flux t rans ient s which i
occur during normal or inadvertent isolation valve closure.

6. Main Steam Line Radiation - High

|

The Main Steam Line Radiation detectors are provided to detect a gross 1

failure of the fuel cladding. When the high radiation is detected, a scram is
initiated to reduce the continued failure of fuel cladding. At the same time.

|
the Main Steam Line Isolation Valves are closed to limit the release of j

fission products. The t rip setting is high enough above background radiation 1

level to prevent spurious scrams, yet low enough to promptly detect gross
f ailures in the fuel cladding. C H v1C)

The Main Steam Line Radiation detectors _ setpoints may be adjusted prior
W system in service. If theto placing the hydrogen water chemistry ~

be placed in service or the !
,

setpoints are adjusted, the HWC system shat |

setpoints shall be returned to the nornal full power values within 24 hours. |

If the HWC system is not placed in service and the setpoints are not i

readjusted within 24 hours, control rod motion shall be suspended (except for j
scram or other emergency action) until the necessary adjustments are made. 1

Hydrogen injection may cause the radiation levels in the main steam lines to I
increase. After shutting off the HWC system or decreasing power, the j

setpoints shall be returned to the nornal full power values. j
1

The Technical Specification wording was derived using the EPRI ;

"Cuidelines for Permanent BWR Hydrogen Water Chemistry Installations,
1987 Revision".

7. Drywell Pressure, High

High pressure in the drywell could indicate a break in the nuclear
process systems. The reactor is tripped in order to minimize the possibility
of fuel danage and re(uce the amount of energy being added to the coolant.
The trip setting was selected as low as possible without causing spurious
trips.

BRUNSWICK - UNIT 1 8 2-6 Amendment No.147 '|
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REACTIVITY CONTROL SYSTEMS

3/4 1.4 CONTROL ROD PROCRAM CONTROLS
.

ROD WORTH MINIMIZER

LIMITING CONDITION FOR OPERATION

3.1.4.1 The Rod Worth Minimizer (RWM) shall be OPERABLE when THERHAL POWER is
less than 10% of RATED THERMAL POWER. |

APPLICABILITY: OPERATIONAL CONDITIONS I and 2*.

ACTION:

With the RWM inoperable af ter the first 12 control rods have beena.
fully withdrawn on a startup, operation may continue provided that '

control rod movement and compliance with the prescribed BPWS control
rod pat tern are verified by a second licensed operator or qualified
member of the plant technical staff.

b. With the RWM inoperable bef ore the first 12 control rods are
withdrawn on a startup, one startup per calender year may be
performed provided that control rod movement and compliance with the
prescribed BPWS control rod pattern are verified by a second licensed
operator or qualified member of the plc nt technical staf f.

With RWM inoperable on a shutdown, shutdown may continue providedc.
that control rod movement and compliance with the prescribed BPWS
control rod pattern are verified by a second licensed operator or
qualified member of the plant technical staff. rcS e-f -

d. With RWM operable but individual control rod (s) declared inoperable, i

operation and control rod movement below the power level of i
'

the RWM may continue provided:

l. No more than three (3) control rods are declared inoperable in
, gggany one,BWS up, a

I
2. The inoperable control rod (s) is bypassed on the RWM and control '

rod movement of the bypassed rod (s) is verified by a second
licensed operator or qualified member of the plant technical
staff.

With RWM inoperable, the provisions of Specification 3.0.4 are not,e.
a ppli ca bl e . j

\

!
1

* Entry into OPERATIONAL CONDITION 2 and withdrawal of selected control rods is
permitted for the purpose of determining the OPERABILITY of the RWM prior to
withdrawal of control rods f or the purpose of bringing the reactor to
criticality.

|

BRUNSWICK - UNIT 1 3/4 1-14 Amendment No. 144
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TABLE 4.3.4-1 (Continued)

CONTROL ROD WITHDRAWAL BLOCK INSTRUMENTATION
. SURVEILLANCE REOUIREMENTS

NOTES

(a) CHANNEL CALIBRATIONS are electronic.

(b) This calibration shall consist of the adjustment of the APRM flow biased
setpoint to conform to a calibrated flow signal.

(c) Within 24 hours prior to startup, if not performed within tha previous
7 days.

(d) When changing from OPERATIONAL CONDITION 1 to OPERATIONAL CONDt? ION 2,
perform the required surveillance within 12 hours af ter entering OPERATIONAL
CONDITION 2, if not performed within the previous 7 days. |

(e) Placement of Reactor Mode Switch into Startup/ Hot Standby position is
permitted for the purpose of performing the required surveillance prict to
withdrawal of control rods for the purpose of bringing the reactor to
criticality.

(f) Placement of Reactor Mode Switch into the Shutdown or Refuel position is
permitted for the purpose of performing the required surveillance provided
all control rods are fully inserted and the vessel head bolts are tensioned. ,

qs
(g) When THERMAL POWER is greater than the preset power level of the RWMgand'

RSG M
t

(h) With any control rod withdrawn. Not applicable to control rods removed per
Specification 3.9.10.1 or 3.9.10.2.

(1) When changing from OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2,
perform the required surveillance within 12 hours after entering OPERATIONAL
CONDITION 2, if not performed within the previous 92 days.

,

.

I
,

1
|

|
1

'

BRUNSWICK - UNIT 1 3/4 3 52 Amendment No. 162
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gj TABLE 3.3.5.5-1

[ CONTROL ROOM EMERGENCY VENTILATION SYSTEM INSTRUMENTATION
z
4
~

REQUIRED NUMBER APPLICABLE
OF DETECTORS OPERATIONAL ALARM / TRIP

FUNCTION PER TRIP SYSTEM CONDITIONS ACTION SETPOINT

CHLORINE ISOLATION:

1. a. Control Building Air Intake 4 (a) (b) 90 s 5 ppm
(Local) Trip System

y ,2 . Chlorine Tank Car Area (Remote) 4 (a) (b) 90 s 5 ppm
Trip System

,

h RADIATION PROTECTION:
'

2 J< Control Building Air Intake 2 1, 2, 3, 4, 5, and 91 s 7mR/hr (d)

CONTROL ROOM ENVELOPE SM0KE
PROTECTION:

.3 /. o, Zone 4 2 1, 2, 3, 4, 5, and 92 NA

(c)

[ b Zone 5 2 1, 2, 3, 4, 5, and 92 NA

(c)

( (a) Four OPERABLE detectors per trip system, consisting of two detectors per trip subsystem.

(b) With the chlorine tank car within the exclusion area.
"

(c) During movement of irradiated fuel assemblies in the secondary containment.z
O

1 (d) Allowable value of s 10mR/hr.
E

_ _ _ __ -__--_.
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TABLE 4.3.5.5-1 |
. *

.' .

CONTROL ROOM EMERGENCY VENTILATION SYSTEM
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

.

CHANNEL

CHANNEL FUNCTIONAL CHANNEL

FUNCTION CHECK - TEST CALIBRATION

CHLORINE ISOLATION:

1. O. Local Detection NA H A

Trip System

2 h.RemoteDetection NA M A

Trip System

RADIATION PROTECTION:

j),l'7 Control Building D H R

Air Intake
CONTROL ROOM ENVELOPE
SM0KE PROTECTION:

jf){ ct, Zone 4 NA 6 months (a)

JI b, Zone 5 NA 6 months (a)

(a) See Surveillance Requirement 4.7.2.d.2

.

BRUNSWICK - UNIT 1 3/4 3-64c Amendment No. 161
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INSTRUMENTATION

3/4.3.6 ATWS RECIRCULATION PUMP TRIP (RPT) SYSTEM INSTRUMENTATION
- ,

LIMITING CONDITION FOR OPERATION
3.3.6.1 The ATWS-RPT system instrumentation trip systems shown in

'

Table 3.3.6.1-1 shall be OPERABLE with their trip setpoints set consistent
with the values shown in the Trip Setpoint column of Table 3.3.6.1-2.

.

APPLICABILITY: OPERATIONAL CORDITION 1. f

ACTION:
.

With an ATWS-RPT system instrumentation trip setpoint lessa.
conservative than the value shown in the Allowable Values column of
Table 3.3.6.1-2, declare the instrument channel inoperable until the
channel is restored to OPERABLE status with its trip setpoint

'

adjusted consistent with the Trip Setpoint value.

b. With the number of OPERABLE channels one less than required by the -

Minimum OPERABLE Channels per Trip System requirement for one or both
'

trip systems, place the inoperable channel (s) in the tripped
condition within one hour.

With the total number of OPERABLE channels less than 3 as required by :c.
the Minimum OPERABLE Channels per Trip System requirement for one
trip system and:

i
1. If the inoperable channels consist of one reactor vessel water- f

- level channel and one reactor vessel pressure channel, place '

both inoperable channels in the tripped condition within
one hour.

!

2. If the inoperable channels include two reactor vessel water
level channels or two reactor vessel pressure channels, declare
the trip system inoperable. r

d. With one trip system inoperable, restore the inoperable trip system
to OPERABLE status within 14 days or be in at least STARTUP within |
the next 8 hours.

t

With both trip systems inoperable, restore at least one trip systeme.

to OPERABLE status within one hour or be in at least STARTUP within !

the next 8 hours.'

SURVEILLANCE REQUIREMENTS
4.3.6.1.1 Each ATWS-RPT system instrumentatica channel shall be demonstrated
OPERABLE by the performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST, and

'A

CHANNEL CALIBRATION operations at the frequencies shown in Tabl(e * '' ' '
4. 3. c . l - / ,

4
4.3.6,1.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
.11 channels shall be' performed at least once per 18 months and shall include

'

calibration of time delay relays and timers necessary for proper functioning j
of the trip system.

,

BRUNSWICK - UNIT 1 3/4 3-88 Amendment No. 1 30
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REACTOR COOLANT SYSTEM

3/4.4.2 SAFETY / RELIEF VALVES
_

LIMITING CONDITION FOR OPERATION

3.4.2 The safety valve function of all reactor coolant system safety / relief -

valves shall be OPERABLE with lift settings within 1% of the following i

values.j{} g,,

4 Safety-relief valves @ 1105 psig. !
4 Safety-relief valves @ 1115 psig.
3 Safety-relief valves @ 1125 psig.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.

ACTION:
!

With the safety valve function of one safety / relief valve inoperable. |a.

restore the inoperable safety valve function of the valve to OPERABLE
status within 31 days or be in at least HOT SHUTDOWN within the next
12 hours and in COLD SHUTDOWN within the following 24 hours.

b. With the safety valve function of two safety / relief valves ;

inoperable, restore the inoperable safety valve function of at least i

one of the valves to OPERABLE status within 7 days or be in at least i

HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within the '

;

following 24 hours.

c. With the safety valve function of more than two safety / relief valves
inoperable, be in at least HOT SHUTDOWN within 12 hours and in COLD >'

'

SHUTDOWN within the next 24 hours.

SURVEILLANCE REQUIREMENTS

4.4.2 The safety valve function of each of the above required safety / relief
valves shall be demonstrated OPERABLE in accordance with the Surveillance |
Requirements of Specification 4.0.5.

,

* The lift setting pressure shall correspond to ambient conditions of the
valves at normal operating temperature and pressure.

,

|

1

|
|

BRUNSWICK - UNIT 1 3/4 4-4 Amendment No. 66
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TABLE 2.2.1-1
$ N ,

E
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS Ky

E ALLOWABLE
-

*
TRIP SETPOINT VALUES

' FUNCTIONAL UNIT

E
G 1. Intermediate Range Monitor, Neutron Flux - liigb(a) 120 divisions of full scale $ 120 divisions

of full scal'e
u

2. Average Power Range Monitor

Neutron Flux - High, 15%(b) $ 15% of RATED THERHAL POWER $ 15% of RATED s

TilERMAL POWERa.

< (0.66 W + 64%) with a ~< (0.66 W + 67%) with
b. Flow B'ased Simulated Thermal Power -

-maximum $ 113.5% of RATED a maximum $ _L15%-IC IdlHigh of HATED TilERHALTHERHAL POWER
POWER

8

Fixed Neutron Flux - High(d) $ 120% of RATED TiiERMAL POWER $ 120% of RATEDk

TIIERHAL POWERc.

3. Reactor Vessel Steam Dome Pressure - liigh $ 1045 psig $ 1045 psig

IE) 3 +162.5 incnes EI
I

4. Reactor Vessel Water Level - Low, Level 1 3 +162.5 inches

Main Steam Line Isolation Valve - Closure ") $ 10% closed $ 10% closedI
5.

Main Steam Line Radiation - liigh(h) $3x full power background $ 3.5 x full power g
6. background i

N

E 7. Drywell Pressure - liigh 1 2 psig $ 2 psigm

!

R 8. Scram Discharge Volume Water Level - High $ 109 gallons $ 109 gallons

Turbine Stop Valve-Closure (f) $ 10% closed $ 10% closed*
9.

b 10.TurbineControlValveFag) Closure, .

Control Oil Pressure-Low 3 500 phig 3 500 psig

-- - __ _



.

a & P ,

.
*

,

,

2.2 LIMITING SAFETY SYSTEM SETTINGS
.

BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS2.2.1

The Reactor Protection System Instrumentation Setpoints specified infor eachTable 2.2.1-1 are the values at which the Reactor Trips are set
the reactorThe Trip Setpoints have been selected to ensure thatparameter.

core and reactor coolant system are prevented from exceeding their safety
limits.

Intermediate Range Monitor, Neutron Flux - High1.

The IRM system consists of 8 chambers, 4 in each of the reactor trip
The IRM is a 5-decade, 10-range instrument. The trip setpoint ofsystems.120 divisions is active in each of the 10 ranges. Thus, as the IRM is ranged

is also
'

up to accommodate the increase in power level, the trip setpoint
Range 10 allows the IRM instruments to remain on scale at higherranged up.

power levels to provide for additional overlap and also permits calibratior at
these higher powers.

significant source of reactivity change during the powerThe most
increase is due to control rod withdrawal. In order to ensure that the IRM
provides the required protection, a range of rod withdrawal accidents have

The most severe case involves anbeen analyzed in Section 7.5 of the FSAR.
initial condition in which the reactor is just suberitical and the IRMs are

Additional conservatism was taken in this analysis bynot yet on scale.
assuming the IRM channel closest to the rod being withdrawn is bypassed. The
results of this analysis show that the reactor is shut down and peak power is
limited to 1% of RATED THERMAL POWER, thus maintaining MCPR above the Safety
Limit MCPR of Specification 2.1.2. Based on this analysis, the IRM provides

local control rod errors and continuous withdrawal ofprotection against
control rods in sequence and provides backup protection for the APRM.

2. Average Power Range Monitor

For operation at low pressure ar.d low flow during STARTUP, the APRM
scram setting of 15% of RATED THERMAL POWER provides an adequate thermal

This margin accommodatesmargin between the setpoint and the Safety Limits. Effects ofthe anticipated maneuvers associated with power plant startup.
zero or low void content are minori cold water fromincreasing pressure at

sources available during startup is not much colder than that already in the
system, temperature coefficiente are small, and control rod patterns are
constrained by the .RSG#p' 81tWM. Of all the possible sources of reactivity

uniform control rod withdrawai is the most probable cause of Iinput,
Because the flux distribution associated withsignificant power increase. involve high local peaks and because severaluniform rod withdrawals does not the rate of powerrods must be moved to change power by a significant amount,

Generally, the heat flux is in near equilibrium with therise is very slow.
In an assumed uniform rod withdrawal approach to the tripfission rate.

level, the rate of power rise is not more than 5% of RATED THERMAL POWER per

Amendment No.168
BRUNSWICK - UNIT 2 B 2-4



. ~ - -

s

1

1
.

-
:

|
*

LlHITING SAFETY SYSTEM SETTING |

I
BASES (Continued) |

I
-

|

7. Drywell Pressure-High j

High pressure in the drywell could indicate a break in the nuclear ,

process systems. The reactor is tripped in order to minimize the possibility |
'

of fuel damage and reduce the amount of energy being added to the coolant.
The trip setting was selected as low as possible without causing spurious
trips.

8. Scram Discharge Volume Water Level-High

The scram discharge tank receives the water displaced by the motion of 1

the control rod drive pistons during a reactor scram. Should this t ank fill |
up to a point where there is insufficient volume to accept the displaced '

water, control rod movement would be hindered. The reactor is therefore
tripped when the water level has reached a point high enough to indicate that
it is indeed filling up, but the volume is still great enough to accommodate
the water from the movement of the rods when they are tripped. -

|

9. Turbine Stop Valve-Closure
1

The turbine stop valve closure trip anticipates the pressure, neutron i

flux, and heat flux increases that would result from closure of .the stop
valves. With a trip setting of 10% of valve closure f rom full open, the
resultant increase in heat flux is such that adequate thermal margins are j

maintained even during the worst case transient that assumes the turbine |
'bypass valves renuin closed. This scram is bypassed when the turbine steam

flow is below that corresponding to 30% of RATED THERMAL POWER, as measured by
the turbine first-stage pressure.

|

10. Turbine control Valve Fast Closure, Control Oil Pressure - Low

I

Low turbine control valve hydraulic pressure will initiate the Select Rod !

Insert f unction and the preselected group of control rods will be fully
a ;inserted. Select Rod Insert is an operational aid designed to insert

predetermined group of control rods immediately following either a generator |

load rejection, loss of turbine control valve hydraulic pressure, or by manual f )
operator action using a switch on the R-T-C board. The assignment of control J

rods to the Select Rod Insert function is based on the start up and fuel
warranty service associated with each control rod pattern, on JWAP- RK/4j

.

|
considerations, and on a dynamic function of both time and core patterns.

I

Approximately ten percent of the control rods in the reactor will be
assigned to the Select Rod Insert function by the operator._ This selection
will be accomplished by moving the rod scram test switch for those rods from
the Normal position to the Select Rod Insert position.

i

BRUNWICK - UNIT 2 B 2-7 Ame ndme nt No. 171
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LIMITING S AFETY SYSTEM SETTINGS

BASES (Continued)

10. Turbine Control Valve Fast Closure. Control Oil Pressure - Low
(Continued)

Rod Ins shall also have other rods in its
6fWI Any rod selected for Select the RS S criteria 6fpKs-midus 06e n6tch)

h group selected to ensure thatwhen(tiidro~d/patyern N/eate/ thvh 9% Rf/D DF/JSI_TJ)
(fo;/ttp6nAqugli/y)ismet It is possible that a rod

QaptT) THERMAL POWER (</2A%pf RATED THERMAL POWER.patternwithinthese{ismitsmayoccuraftertheSelectRod Insert function

operates. g
In order to reduce the number of reactor scrams, a 200 millisecond time

delay, referenced from the low turbine control valve hydraulic pressure andincorporated to determine turbine bypass valveSelect Rod Insert signals, was If the turbine
status via limit switches prior to initiating a reactor scrau.the reactor scram was bypassed.

bypass valves opened in < 200 milliseconds,It was found that during certain reload cycles the MCPR penalties involvedd;
with this time delay were more penalizing than the number of scrams save

-

therefore, CP6L requested and received NRC approval to set this time at
"0" in

Amendment No. 14. With the timer set at "0", Select Rod Insert and RPS trip

initiated simultaneously.will be
for

The control valve closure time is approximately twice as long as thati ilar, are less
the stop valves which means that resulting transients, while s mNo l'uel. damage occurs, and reactor systemsevere than for stop valve closure. This is anexceed the safety relief valve setpoint.pressure does not in reactor shutdown before any significantanticipatory scram and results This scram is bypassed when
increase in pressure or neutron flux occurs. of RATED THERMAL |

turbine steam flow is below that corresponding to 30 percent
POWER, as measured by turbine first-stage pressure.

/

!

I
|

!

.

Amendment No. 171
B 2-3
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REACTIVITY CONTROL SYSTEMS

3/4 1.4 CONTROL ROD PROCRAM CONTROLS
.

ROD WORTH HINIMIZER

LIMITING CONDITION FOR OPERATION

3.1.4.1 The Rod Worth Minimizer (RWM) shall be OPERABLE when THERMAL POWER is
less than 10% of RATED THERMAL POWER.

.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2*.
|

ACTION:
'

With the RWM inoperable after the first 12 control rods have been ;a.

f ully withdrawn on a startup, operation may continue provided that
'

control rod movement and compliance with the prescribed BPWS control
'

rod pattern are verified by a second licensed operator or qualified
member of the plant technical staff.

b. With the RWH inoperable before the first 12 control rods are i

wit hdrawn on a startup, one startup per calender year may be
performed provided that control rod movement and compliance with the
prescribed BPWS control rod pattern are verified by a second licensed
operator or qualified member of the plant technical staf f.

c. With RWM inoperable on a shutdown, shutdown may continue provided
that control rod movement and compliance with the prescribed BPWS .

!control rod pattern are verified by a second licensed operator or
qualified member of the plant technical staff.

d. With RWH operable but individual control rod (s) declared inoperable,
operation and control rod movement below the preset power level of ,

the RWH may continue provided:

1. No more than three (3) control rods are declared inoperable in
an'y one BWfr group, and,

L_.J3Pvd_5
2. The inoperable control rod (s) is bypassed on the RWM and control

rod movement of the bypassed rod (s) is verified by a second
licensed operator or qualified member of the plant technical
staff.

'

With RWH inoperable, the provisions of Specification 3.0.4 are note.

a ppli ca bl e.

* Entry into OPERATIONAL CONDITION 2 and withdrawal of selected control rods is
permitted for the purpose of determiniag the OPERABILITY of the RWM prior to
withdrawal of control rods for the purpose of bringing the reactor to
criticality.

BRUNSWICK - UNIT 2 3/4 1-14 Amendme nt No. 175
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TABLE 4.3.1-1 (Continoed)

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILIANCE REOUIREMENTS
.

NOTES

(a) Neutron detectors may be excluded from CHANNEL CALIBRATION.

(b) Within 24 hours prior to startup, if not performed within the previous
7 days.

(c) The IRM channels shall be compared to the APRM channels and the SRM
instruments for overlap during each startup, if not performed within the
previous 7 days.

(d) When changing from OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2,
perform the required surveillance within 12 hours after entering
OPERATIONAL CONDITION 2, if not performed within the previous 7 days. |

(e) This calibration shall consist of the adjustment of the APRM readout to
conform to the power values calculated by a heat balance during
OPERATIONAL CONDITION 1 when THERMAL POWER greater than or equal to 25% of
RATED THERMAL POWER.

(f) This calibration shall consist of the adjustment of the APRM flow-biased
setpoint to conform to a calibrated flow signal.

(g) The LPRMs shall be calibrated at least once per effective full power month
(EFPM) using the TIP system.

(h) This calibration shall consist of a physical inspection and actuation of
these position switches.

(i) Instrument alignment using a standard current source.

(j ) Calibration using a standard radiation source.

(k) The transmitter channel check is satisfied by the trip unit channel check.
A saparate transmitter check is not required.

(1) Transmitters are exempted from the monthly channel calibration.

(m) Placement of Reactor Mode Switch into the Startup/ Hot Standby position is
permitted for the purpose of performing the required surveillance prior to
withdrawal of control rods for the purpose of bringing the reactor to
criticality.

(n) Placement of Reactor Mode Switch into the Shutdown or Refuel position is
permitted for the purpose of performing the required surveillance provided
all control rods are fully inserted and the vessel head bolts are
tensioned.

(o) Surveillance is not required when THERMAL POWER is less than 30% of RATED ;

THERMAL POWER. |

BRUNSWICK - UNIT 2 3/4 3-9 Amendment No. 193
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TABLE 4.3.4-1 (Continued)

CONTROL ROD WITHDRAWAL BLOCK INSTRUMENTATION
- SURVEILIANCE REOUTREMENTS

NOTES

(a) CRANNEL CALIBRATIONS are electronic.

(b) This calibration shall consist of the adjustment of the APRM flow biased
setpoint to conform to a calibrated flow signal.

(c) Within 24 hours prior to startup, if not performed within the previous
7 days.

(d) When changing from OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2,
perform the required surveillance within 12 hours after entering OPERATIONAL
CONDITION 2,'if not performed within the previous 7 days. |

(e) Placement of Reactor Mode Switch into Startup/ Hot Standby position is
permitted for the purpose of performing the required surveillance prior to
withdrawal of control rods for the purpose of bringing the reactor to
criticality.

(f) Placement of Reactor Mode Switch into the Shutdown or Refuel position is
permitted for the purpose of performing the required surveillance provided
all control rods are fully inserted and the vessel head bolts are tensioned.

(g) When THERMAL POWER is greater than the preset power level of the Rk
R6GG,A

(h) With any control rod withdrawn. Not applicable to control rods removed per
Specification 3.9.10.1 or 3.9.10.2.

(i) When changing from OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2,
perform the required surveillance within 12 hours after entering OPERATIONAL
CONDITION 2, if not performed within the previous 92 days.

.

.

BRUNSWICK - UNIT 2 3/4 3-52 Amendment No. 193~

l



_ . .
.

'
.

.

5
E
E
;; TABLE 3.3.5.5-1
x

CONTROL ROOM EMERGENCY VENTILATION SYSTEM INSTRUMENTATION*

E
a

'

REQUIRED NUMBER APPLICABLE"

0F DETECTORS OPERATIONAL ALARM / TRIP

FUNCTION PER TRIP SYSTEM CONDITIONS ACTION SETPOINT

CHLORINE ISOLATION:

1. a. Control Room Air Intake (Local) 4 (a) (b) 90 s 5 ppm
Trip Systemy

Jb. Chlorine Tank Car Area (Remote) 4 (a) (b) 90 s Sppm
,

) Trip System

y RADIATION PROTECTION:

h 2,K Control Room Air Intake 2 1, 2, 3, 4, 5, and 91 s 7mR/hr (d)
(c)

CONTROL ROOM ENVELOPE SMOKE
PROTECTION:

3 g o. Zone 4 2 1, 2, 3, 4, 5, and 92 NA

(c)
2 b. Zone 5 2 1, 2, 3, 4, 5, and 92 NA

(c)
F

& (a) Four OPERABLE detectors per trip system, consisting of two detectors per trip subsystem.
$

(b) With the chlorine tank car within the exclusion area."

5
(c) During movement of irradiated fuel assemblies in the secondary containment.-

G
(d) Allowable value of s 10mR/hr."



-.

.

*

TABl.E 4.3.5.5-1,
,

.

CONTROL ROOM EMERGENCY VENTILATION SYSTEM
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

.

CHANNEL
CHANNEL FUNCTIONAL CHANNEL

FUNCTION CHECK TEST cal!BRATION

CHLORINE ISOLATION:

1. a. Local Detection NA M A

Trip System

b. Remote Detection NA M A

Trip System

RADIATION PROTECTION:

2,K Control Room Air D M R

Intake

CONTROL ROOM ENVELOPE
SM0KE PROTECTION:

3g. a. Zone 4 NA 6 months (a)

[ b. Zone 5 NA 6 months (a)

(a) See Surveillance Requirement 4.7.2.d.2

)

1

4

i
!

|

|
|

!
!
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INSTRUMENTATION

END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION

LIMITINC CONDITION FOR OPERATION
:

3.3.6.2 The end-of-cycle recirculation pump trip (EOC-RPT) system .

instrumentation channels shown in Table 3.3.6.2-1 shall be OPERABLE with their
trip setpoints set consistent with the values shown in the Trip Setpoint '

column of Table 3.3.6.2-2 and with the END-OF-CYCLE RECIRCULATION PUMP TRIP
SYSTEM RESPONSE TIME as shown in Table 3.3.6.2-3.

' -

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or -

equal to 30% of RATED THERMAL POWE .*
a~A +L<. MC PR. I,', Hs s &,%ek {r,m ga C 6 LR Ar j

ACTION: Mc. c A S p c,aQ%4 g, r, 2, , 4 g g , py.
,

With an end-of-cycle recirculation pump trip system instrumentationa.
channel trip setpoint less conservative than the value shown in the ,

Allowable Values Column of Table 3.3.6.2-2, declare'the channel ',
inoperable until the channel is restored to OPERABLE status with the

;

channel setpoint adjusted consistent with the Trip Setpoint value.
.

b. With the number of OPERABLE channels one less than required by the
Minimum OPERABLE Channels per Trip $ystem requirement for'one or both"

trip systems, place the inoperable chanael(s) in the tripped ;
s

condition within one hour.' ]
With the number of OPERABLE channels two or more less than required |

c.

by the Minimum OPERABLE Channels per Trip System requirement for one
trip system and:

1. If the operable channels consist of one turbine control valve
channel and one turbine stop valve channel, place both i

inoperable channels in the tripped condition within one hour.
f

2. If the inoperable channels include two turbine control valve
channels or two turbine stop valve channels, declare the trip

'

system operable.

d. With one trip system inoperable, restore the inoperable trip system
to OPERABLE status within 72 hours or take the ACTION required by
specification 3.2.3.-

With both trip systems inoperable, restore at least one trip system ,

e.
to OPERABLE status within one hour or take the ACTION required by <

Specification 3.2.3. ;'

!_M- ., -.

clefecirefatp4n
*

p rpingAhec rent c he e
EOC RPT) s stem w' ,ycle opep tion,

-*

1 be ipoperabi (ma all sdd); tKerefore

j p .tficarton 3. .2 _ a bo#_e _does p1 The provist o

./ opecification T'.0. are not applicable.

i
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REACTIVITY CONTROL SYSTEM
|

BASES

CONTROL ROD PROCRAM CONTROLS (Continued) |

| The RWH as a backup to procedural control provides an automatic control
rod pattern monitoring function to ensur'e adherence to the BPWS controlI

movement sequences f rom 100% control rod density to 10% RATED THERHAL POWER
and, thus, eliminates the postulated control rod drop accident from resulting
in a peakfuelenthalpygreaterthan280 cal /gm(Reference /1.N._ - b

The requirement that RWH be operable for the withdrawal of the first 12
| control rods on a startup is to ensure that the RWH system maintains a high
! degree of availability.
1

Deviation from the BPWS control rod pattern may be allowed f or the
performance of Shutdown Margin Demonstration tests.

The analysis of the rod drop accident is presented in Section 15.4.6 of
the Updated FSAR and the techniques of the analysis are presented in a topical |
report (Reference 1) and two supplements (References 2 and 3).

The RBH is designed to automatically prevent f uel damage in the event of|

erroneous rod withdrawal f rom locations of high power density during high
power operation. The RBH is only required to be operable when the limiting
condit ion described in Specification 3.1.4.3 exist s. Two channels are
provided. Tripping one of the channels will block erroneous rod withdrawal

| soon enough to prevent fuel danage. This system backs up the written sequence
used by the operator f or withdrawal of control rods. Further discussion of

( the RBH system is provided in Reference 5.
,

1

3/4.1.5 STANDPY LIQUID CONTROL SYSTEM

The standby liquid control system provides a eackup capability f or
maintaining the reactor suberitical in the event that insufficient rods are
inserted in the core when a scram is called for. The volume and weight
percent of poison material in solution is based on being able to bring the

i
reactor to the suberitical condition as the plant cools to ambient

| condition. The temperature requirement is necessary to keep the sodium i

pentaborate in solution. Checking the volume and temperature once each 24 )I

hours assures that the solution is available for use.
|

With redundant pumps and a highly reliable control rod scram system,
operation of the reactor is permitted to continue for short periods of time
with the system inoperable or for longer periods of time with one of the,

'

redundant components inoperable. |

Surveillance requirements are established on a frequency that assures a
I high reliability of the system. Once the solution is established, boron

concentration will not vary unless more boron or water is added, thus a check
I on the temperature and volume once each 24 hours assures that the solution is'

available for use.

Re pl ac emen t of the explosive charges in the valves atf ail because of deter [ular intervals
reg

oration of thewill assure that these valves will not
charges.

|
!
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