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SAFETY LIMITS LIMITING SAFETY SYSTEM SETTINGS
:'

1,1 (Cont'd) 2.1.A.1 (Cont'd)
;
'

D. Cold Shutdown AU - O for two
recirculation loop

Whenever the reactor is in the cold operation.

shutdown condition with irradiated ,

fuel in the reactor vessel, the a. In the event of operation with . a ;

water level shall not be less than maximum fraction of limiting power ,

18 in. above the top of the normal density (MFLPD) greater than the
active fuel zone (top of active fuel fraction of rated power (FRP), the
is defined in Figure 2.1.1), setting shall be modified as

follows: j

i
'

S s (0.66.U + 54% . 0.66 AU) FRP
MFLPD

f

where,

FRP - fraction of rated thermal ,

power (2381 MWt)

MFLPD - maximum fraction of limiting !

power density where the ;

limiting power density for ;

each type of fuel bundle is !

specified in the Core i

Operating Limits Report.
;The ratio of FRP to MFLPD shall be

set equal to 1.0 unless the actual ,

operating value is' less than the ,

design value of 1.0, in which case ;

the actual operating value will be )
used. ,

. |

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.

J

1

b. APRM Flux Scram Trin Set rine (Refuel '!
or Start and Hot Standhv Mode) ,

When the reactor mode switch is in j

the REFUEL or STARTUP posit.f on, the i
'

APRM scram shall be set at less than
or equal to 15% of rated power.

1

c. Jyh j

The IRM flux scram setting shall be
s120/125 of scale.

9103120218 910308
PDR ADOCK 05000298.j PDR -7
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LIMITING SAFETY SYSTEM SETTINGS~ SAFETY LIMITS r

,.

2.1.A.1 (Cont'd) ;
i

.;

:

d. APRM Rod Block Trio Settiny ;

' !

The APRM rod block trip . . setting (
shall be: ;

i

S S .66 W + 42: .66 M
RB

:

where: ,

'

ek setting inS -

RB percent of rated
thermal power f

>

(2381 MWt)
!

V and AW are defined in
*

Specification 2.1.A.1.a.

In the event of operation with a
maximum fraction of limiting power
density (MFLPD) greater ~ than . the
fraction of rated power (FRP),'the~ 1

setting shall be modified as j

follows: i

SRB (0.66 V + 42: . 0.66 W) FRP ;

MFLPD
,

where, ,

FRP - fraction of rated thermal
power (2381 MWt)

,
MFLPD - maximum fraction of f

limiting power density ,

where'the limiting power !
density for each type of !

fuel bundle.is specified in
the Core Operating Limits
Report. |

:
'

The ratio of FRP to MFLPD shall be
set equal to 1.0 unless the actual r

_

operating value is less than the :

design value of 1.0,.in which case {
the actual operating value will be j

used. .!
i

2. Reactor Vater Low Level Scram and
Isolation Trio settine (except MSIV) |

2 +12.5 in. on vessel level instruments.
;

i

!
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2.1 Bases: (Cont'd)
'

An increase in the APEM scram trip setting would decrease the mar 5 n present beforei

the fuel cladding integrity Safety Limit is reached. The APRM scram trip setting was .,

determined by an analysis of margins required to provide a reasonable range for ,

maneuvering during operation. Reducing this operating margin would increase the [

frequency of spurious scrams which have an adverse effect on reactor safety because ,

of the resulting thermal stresses. Thus, the APRM scram trip setting was selected
because it provides adequate margin for the fuel cladding integrity Safety Limit yet

-

allows operating margin that reduces the possibility of unnecessary scrams.
'

The scram trip setting must be adjusted to ensure that the IllGR transient peak is not
:increased for any combination of maximum fraction of limiting power density (MFLPD) '

and reactor core thermal power. The scram setting is adjusted in accordance with the
formula in Specification 2.1. A.1.a. when the MFLPD is greater than the fraction of ,

rated power (FRP). This adjustment may be accomplished by increasing the APRM gain
and thus reducing the slope and intercept point of the flow referenced APRM liigh Flux
Scram Curve by the reciprocal of the APRM gain change.

Analyses of the limiting transients show that no scram adjustment is required to !
assure MCPR remains above the safety limit when the transient is initiated from the '

operating MCPR limit specified in the Core Operating Limits Report.

b. APRM Flux Scram Trin Settine Refuel or Start & Hot Standby Modei ,

i
'

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

,

Effects of,

accomodate anticipated maneuvers associated with power plant startup.
!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
and the rod i

uniform by operating procedure backed up by the rod worth minimizer,Uorth of individual rods is very low in a uniform rodsequences control system.
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 j

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 i

5 percent of rated power per minute, and the APRM system would be more than adequate
,

The 15 percentto assure a scram before the power could exceed the safety limit.
ThisAPRM scram remains active until the mode switch is placed in the RUN posi tion.

change can occur when reactor pressure is greater than Specification 2.1. A.6. |

,

5

:
+

i
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NOTES FOR TABLE 3.2.C

1. For the startup and run positions of the Reactor Mode Selector Switch, the Control
i

Rod Withdrawal Block Instrumentation trip system shall be operable for each function.
The SRM and IRM blocks need not be operable in "Run" mode, and the APRM (flow biased)
and RBM rod blocks need ' not be operable in "Startup" mode. The control Rod
Withdrawal Block Instrumentation trip system is a one out of "n" trip system, and as
such requires that only one instrument channel specified in the function column must

i

exceed the Trip Level Serring to cauce a rod block. By utilizing the RPS bypass
logic (see note 5 below and note 1 of Table 3.1.1) for the Control Rod Withdrawal
Block Instrument tion, a sufficient number of instrument channels will always be
operable to provide redundant rod withdrawal block protection.

2. W is the two-loop recirculation flow rate in percent of rated. Trip level setting
is in percent of rated power (2381 MWt) . N is the RBM setpoint selected (in percent)
and is calculated in accordance with the methodology of the latest NRC approved
version of NEDE-24011-P-A. The Core Operating Limits Report specifies the applicable
value for N.

3. IPX downscale is bypassed when it i- on its lowest range. ,

i

4. This function is bypassed when the count is ;t 100 cps and IRM above range 2.

By design one instrument channel; i.e., one APRK or IRM per RPS trip system may be5. I

bypassed. For the APRM's and IRM's, the minimum number of channels specified is that
ininimum number required in each RPS channel and does not refer to a minimum number
required by the control rod block instrumentation trip function. By design only one

-

of two RBM's or one of four SRK's may be bypassed. For the SRM's, the minimum number
of channels specified is the minimum number required in each of the two circuit. loops
of the Control Rod Block Instrumentation Trip System. For the RBM's, the minimum |

number of channels specified is the minimum number required by th* Control Rod Block
~

Instrumentation Trip System as a whole (except when a limiting control rod pattern
exists and the requirements of Specification 3.3.B.5 apply).

,

6. IRM channels A,E,C,G all in- range B or higher bypasses SRM channels A&C functions.
IRM channels B F,D,H all in range 8 or higher bypasses SRM channels BSD functions. ,

_

7. This function is bypassed when IRM is above range 2.

1 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.

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

a. SRM and IRM +

4

(1) Mode switch not in operate '

(2) Power supply voltage low
(3) Circuit boards not in circuit ;

(4) Loss of negative supply voltage

|
- ,

|

|
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3.3 and 4.3 PASES: (Cont'd)
!

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 f5.

during high power leyel operation. Two channels are provided, and one of these ;

may be bypassed from the console for maintenance and/or testing. Tripping of
one of the channels will block erroneous rod withdrawal soon enough to prevent i

i

fuel damage. This system backs up the operator who withdraws control rods
according to written sequences. The specified restrictions with one channel ;

l
out of service conservatively assure that fuel damage will not occur due to rod

'

;

withdrawal errors when this conditions exists. !

A limiting control rod pattern is a pattern which results in the core being on ;

I

a thermal hydraulic' limit (i.e. , MCPR equals the operating limit as specified;

in the Core Operating Limits Report, and LHCR - as defined in 1.0 A.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 the responsibility of the Reactor Angineer' |

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 o.ther than limiting patterns. Other personnel ;

'

qualified to perform this function may be designated by the Division Manager
of Nuclear Operations. |

C. Scram Insertion Times

The control rod system is designed to bring the reactor suberitical at a rate fast ,

enough to prevent fuel damage; i.e. , to prevent the MCPR from becoming less than the
safety limit. The limiting power transient is defined in Reference 2. Analysis of *

this transient shows that the negative reactivity. rates resulting from the scram

provide the required protection, and MCPR remains greater than the safety limit. .

The surveillance requirement for scram testing of all the control rods after each ,

iand 10% of the control rods at 16-week intervals is adequate forrefueling outage
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 BWR's with control rod drives the same as those on Cooper i

Nuclear Station.

The occurrence of scram times within the limits, but significantly longer than the ;

average, should be viewed as an indication of a systematic problem with control rod ;

drives.

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 start of motion of the control rods. This is adequate and

conservative when compared to the typical time delay of about 210 milliseconds i

estimated from scram test results. Approximately the first 90 milliseconds of each i
!theof these time intervals result from the sensor and circuit delays; at this point,

pilot scram solenoid deenergized. Approximately 120 milliseconds later,
t

I

!

:
I
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LIMITING CONDITIONS FOR OPERATION h RE LIANCE REQUIREMENTS
.

3.11 FUEL RODS 4.11 iTL RODS -

Annlicability '

The Limiting Conditions for g
Operation associated with the fuel

'
rods apply to those parameters which The Surveillance Requirements apply
monitor the fuel rod operating to the parameters which monitor the

!"** fuel rod operating conditions.

The Objective of the Limiting Obiective ;

Conditions for Operation is to

assure the performance of the fuel The Objective of the Surveillance
r ds. Requirements is to specify the type
nec feations and frequency of surveillance to be '

A. Averare Planar Linear Heat applied to the fuel rods,
Generation Rate ( APUICR)
During steady state power operation, Specifications '

the APulGR for each type of fuel as
a function of average planar g py g g

exposure shall not exceed the G R e MPmCM
limiting value specified in the Core

| Operating Limits Report for tw The APulGR for each type of
recirculation loop operation. For f ,7 ,, , f g

single-loop operation these values g
are reduced for each fuel type as determined ^ daily during

'

specified in the Core Operating reactor operation at 225%
Limits Report. If at any time rated thermal power.
during steady state operation it is
determined by normal surveillance
that the limiting value for APulGR

,

is being exceeded action shall be
initiated within 15 minutes to

restore operation to within the
prescribed limits. If the APulGR 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 the prescribed limits are
again being met.

B. Linear Heat Generation Rate (U1GR) .

During steady state power operation, B. Linear lleat Generation Itate ,

j
the linear heat generation rate t gigg) i

(UlGR) of any rod in any fuel
assembly at any axial location shall The UICR as a function of core

!not exceed the maximum allowable height ahall be checked daily during
specified in the Core reactor operation at 2 25% rated '

UICR as
Operating Limits Report. ,1

i
:
t
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L7HITING CONDITIONS FOR OPERATION SURVEILIANCE REQUIREMENTS
!
i.

7If at any time during steady state
|operation it is determined by normal

surveillance that the limiting value
for LHGR is being exceeded action .

shall then be initiated to restore '

operation to within the prescribed *

limits. Surveillance and
[

corresponding action shall continue
|until the prescribed limits are

again being met.

C. Minimum Critieni Power Rgtio (MCPR) C. Minimum Critical Power Ratio (MCPR)

During steady state power operation MCPR shall be determined daily
the MCPR for each type of fuel at during reactor power operation at >

rated power and flow shall not be ) 25% rated thermel_ power and
!lower than the limiting value f6 e h pu W
!

|
specified in the . Core Operating or distribution that would cause

ILimits Reports for two recirculation operation with a limiting control
'

loop operation. If, at any time rod pattern as described in the
during steady state operation it is bases for Specification 3.3..B.S.
determined by normal surveillance
that the limiting value for MCPR is
being exceeded, action shall then be

-|
,

initiated within 15 minutes to

restore operation to within the ,

prescribed limits. If the steady
|

state MCPR is not returned to within 1,

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 the -

prescribed limits are again being !*

met. I
-

;

For core flows other than rated the
MCPR shall be the operating limit at_

rated flow times K, where K isg f ;specified in the Core Operating .

Limits Report.
;For one recirculation loop operation '

the MCPR limits at rated flow are ,

O.01 higher than the comparable
two-loop values.

i

i
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3.11 BASES
~

|Averare Planar Linear Heat Generation Rate (APGCR)A.

This specification assures that the peak cladding temperature following the -|

postulated design b' sis loss-of-coolant accident will not exceed the limit !
a

*

specified in 10CFR50.46.

The peak cladding temperature following a postulated loss-of-coolant accident j
'

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 power distribution within an assembly. Since expected local
rod to
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 10CFR50.46

The limiting value for APLHGR for each fuel type is specified in the |
limit.

{Core Operating Limits Report.
!

The AFLHCR values are reduced for single loop operation per Reference 10.

B. Linear Heat Generation Rate (LHCR)
*

This specification assures that the linear heat generation rate in any rod is
1ess than the design linear heat generation if fuel pellet densification is ,

The LHCR as a function of core height shall be checked daily |postulated.
during reactor operation at 2 25% power to determine if fuel burnup, or control
rod movement has caused changes in power distribution. For LHCR to be a
limiting value below 25% 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. Pellet densification power spiking in CE fuel ,

has been accounted for in the safety analysis presented in References 1 and 2
thus no adjustment to the LHGR limit for densification effects is required.

'

i
r

.

,

f

i

,

|

!

!
|
i

l

i
1
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3.11 Bases: (Cont'd) :
!
'

C. Minimum Critical Power Ratio (MCPR) :

The required operating limit MCPR's at steady state operating conditions as
specified in Specification 3. llc are derived from the established fuel cladding
integrity Safety Limit and an analysis of abnormal operational transients

i
(Reference 2). For any abnormal operating transient analysis evaluation with

ithe initial condition of the reactor being at the steady state operating limit
!it is required that the resulting MCPR does not decrease below the Safety Limit

MCPR at any time during the transient assuming instrument trip setting given |

in Specification 2.1. 7

To assure that the fuel cladding integrity Safety Limit is not exceeded during
any anticipated abnormal operational transient, the more limiting transients
have been analyzed to determine which result in the largest reduction in

>

critical power ratio (CPR). The models used in the transient analyses are i

,

discussed in Reference 1.

factor is to define operating limits at other than rated .

The purpose of the Kg the required MCPR is the product of [flow conditions. At less than 100% flow,
the operating limit MCPR and the K factor. Specifically, the K factor

'

rg
provides the required thermal margin to protect against a flow increase Itransient. The most limiting transient initiated from less than rated flow
conditions is the recirculation pump speed up caused by a motor-generator speed ,

.

control failure.

For operation in the automatic flow control mode, the K factors assure thatg
the operating limit MCPR will not be violated should the most limiting. |
transient occur at less than rated flow. In the manual flow control mode, the
K factors assure that the Safety Limit MCPR will not be violated for the same ,

g
postvlated transient event. |

~

!factors as provided in the Core Operating Limits Report were developedThe Kg The j
generically which are, applicable to all BWR/2, BWR/3, and BWR/4 reactors.
K factors were derived using the flow control line corresponding to rated
f 1thermal power at rated core flow as described in Reference 1.

The K factors are conservative for Cooper operation because the operating <

limithCPR's are greater than the original 1.20 operating limit MCPR used for !
>

the generic derivation of K .g
!

References for Bases 3.11
" General Electric Standard Application for Reactor Fuel," NEDE-24011-P-A.1.
(The approved revision at the time the reload analyses are performed.)

i

The approved revision number shall be identified in the Core Operating
Limits Report.

.

" Supplemental Beload Licensing Submittal for Cooper Nuclear Station," |
~

2.
(applicable reload document). |

3-8. Deleted

9. Letter (with attachment), R. H. Buctnolz (CE) to P. S. Check (NRC),

" Response to NRC Request for Information on ODYN Computer Model,"
September 5,1980.

10. " Cooper Nuclear Station Single-loop Operation," NEDO 24258.
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Core Operatine Limits Report (Continued)
-

The Linear Heat Generation Rate for Specification 3.11.B.b.
'
jcore flow MCPR adjustment factor for Specification 3.11.C.

c. The Kg
i

The minimum critical power ratio (MCPR) for Specification 3.11.C.
d.

e. The rod block monitor upscale serpoint for Table. 3.2.C of

Specification 3.2.C. !
'

The analytical methods used to determine the cere operating limits shall be
those previously reviewed and approved by the NRC in NEDE-24011-P- A, " General

,

(The approved revision at the j

Electric Standard Application for Reactor Fuel."The approved revision number shall
'

time the reload analyses are performed.) '

be identified in the Core Operating Limits Report.

The core operating limits shall be determined such that all applicable limitscore thermal-hydraulic limits, ECCS(e.g., fuel thermal-mechanical limits,
limits, nuclear limits such as shutdown margin, transient analysis limits, and'

accident analysis limits) of the safety analysis are met. t

I
The Core Operating Limits Report, including any mid-cycle revisions or
supplements thereto, shall be provided, upon issuance for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Administrator and {

Resident Inspector.

6.5.2 Henortable Events

A Reportable Event shall be any of those conditions specified in Section 50.73
;

The NRC shall be notified and a report submitted pursuantto 10CFR Part 50.
to the requirements of Section $0.73. Each Reportable Event shall be reviewed
by SORC and the results of this review shall be submitted to SRAB and the

|
|

Nuclear Power Group Manager.
. .

t

.

I

I
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