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2.1 Bages:

The abnormal operational transients applicable to operation of the CNS Unit have been
analyzed throughout the spectrum of planned operating conditions. The analyses were
based upon plant operation in accordance with Reference 3. 1In addition, 2381 MWt is
the licensed maximum power level of CNS, and this represents the maximum steady-
state power which shall not knowingly be exceeded.

The transient analyses performed each relcad are given in Reference 1. Models and
model conservatisms are also described in this reference. As discussed .n
Reference 2, the core wide transient analyses for one recirculation pump operation
is conservatively bounded by two-loop operation analyses and the flow-dependent rod
block and scram setpoint equations are adjusted for one-pump operation.

A. Iip Settings

The bases for individual trip settings are discussed in the following
paragraphs.

1. Neutxon Flux Trip Settings
a. APRM Flux Scram Txip 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 thermal power (2381 MWt). Because fission chambers
provide the basic input signals, the APRM system responds directly to
average neutron flux. During transients, the instantaneous rate of heat
transfer from the fuel (reactor thermal power) is less than the
instantaneous neutron flux due to the time constant of the fuel.
Therefore, during abnormal operatiocnal transients, the thermal power of
the fuel will be less than that indicated by the neutron flux at the
scram setting. Analyses demonstrate that with a 120% scram trip setting,
none of the abnormal operational transients analyzed violate the fuel
Safety Limit and there is a substantial margin from fuel damage.

margin. mlsv , The flows biased Neutron flx scham brovides
tecti ‘ Limmit MCPR ;m The keé
Adraulic l’nsﬁlb!((g
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LIMITING CONDITIONS FOR OPERATION

3.3.C (Cont'd.)

3. The maximum scram insertion time for
90% insertion of any operable control
rod shall not exceed 7.00 geconds.

D. Reactivity Anomalies

At a specific steady state base cond-
ition of the reactor actual control rod
inventory will be periodically com-
pared tc a normalized computer pre-
diction of the inventory. 1If the
difference between observed and pre-
dicted rod inventory reaches the
equivalent of 1% Ak reactivity, the
reactor will be shut down until the
cause has been determined and correc-
tive actions have been taken as
appropriate.

|E-W

If Specifications 3.3 A through D
above cannot be met, an orderly
shutdown shall be initiated and the
reactor shall be in the Shutdown
condition within 24 hours.

' F. Becirgulation Pumps

3. A recirculation pump shall not be
started while the reactor is in
natural circulation flow and reactor
power is greater than 1% of rated
thermal power.

With two recirculation pumps in opera-

tion and with core thermal power

greater than the limit specified 4An

Figure 3.3.1 and total core fl

than 45% of rated, the APRM

neutyon flux noise levels shéll be
determined within 2 hours, and:

\w

a) if the APRM and LPRM* neutron
flux noise levels are less than
or equal to tMree times their
established baseline levels, cont
tinue to gétermine the noise
levels ar least once per 8 hours
and alpb within 30 minutes after
th:‘pézsletion of a core thermal
power increase of at least 5% of
/g;ted core thermal power while

perating in chis ragion of the
/" power/flow map, or

‘tor levels A and C of one LPRM
string per core octant plus detector levels
d C of one LPRM string in the center of
e core shall be monitored. :

Amendment No. 94 ~-98-

SURVE IREMENTS
4.3.C (Cont'd.)
D. Eeactivity Anomalies

During the startup test program and
startup following refueling outages,
the critical rod configurations will
be compared to the expected configura-
tions at selected operating conditions.
These compariscns will be used as base
data for reactivity monitoring during
subsequent power operation through-
out the fuel cycle. At specific power
operating conditions, the critical rod
configuration will be compared to the
configuration expected based upon ap-
propriately corrected past data. This
comparison will be made at least every
full power month.

— .

With two recirculation pumps in
operation and with core thermal pover
reater than the limit specified j
igure 3.3.1 and total core flow/less
45% of rated, establish baseline
and LPRM* neutron flux nojse
levels within 2 hours, provid that
baseline values have not beey pre-
viously established since t last
ueling. o

a) Priog\to operation w;ég one re-
circulation pump not/ in opera-
tion an§ core thermal power
greater than the limit specified
in Figure\3.3.1 tablish
baseline AERM a LPRM* neutron
flux noise levels, provided that
baseline val have not been
previocusly eshablished since the
last core refukling. Baseline
values sha be‘\established with
one recirgulation pump not in
operation’ and coré& thermal power
less thah or equal\to the limit
specified in Figurele.3.1.

b) Prior to operation wf\h one re-
ciroulation pump not i
tion and core flow greater than
45% of rated, establish

recirculation pump not in
operation since the last core
refueling.

09/24/85




LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.3.F (Cont'd.)

by if the APRM and/or LPRM* neutron f Lax
'hn{go levels are greater than three
time; ir established bgpcIlne
levels, ediately 191c1ate correc-
tive action and restore the noige
levels to withxnxbhg~roquirod limits
within 2 hours by increasing core
flow, and/or by initiating an orderly
/i,lﬁbtion of core thermal powtx\by
nserting control rods.

Vst B —
a%. The reactor may be started and ope-
rated, or operation may continue with
one recirculation loop not in opera-
tion provided that;

a. with one recirculation pump not
in operation and core thermal
power greater than the limit /
specified in Figure 3.3.1, cer
flow must be greater than oy
equal to 45% of rated, and/

(i) . the Surveillance Reguirements of
4.3.F.2.a have not been satisfied,
immediately initiate attion to
raduce core thermal wer to less
than or equal to the¢ limit speci-
fied in Figure 3.3,/1 within 4
hours, or /

{ii) the sur eillanq‘ Requirements of

have been satisfied,

continue Yo déetermine the APRM
and LPRM ngytron flux levels at
least once per € hours and also
within 30 Mminutes after the
completign of core thermal
power ipcrease \of at least 5% of
rated gore the 1 power while
operating in this region of the
power/flow map. the APRM
and/or LPRM* neutron flux noise
levels are greater than three
times their established baseline
~values, immediately initiate
corrective action and rastore the

noise levels to within t

required limits wiihin 2

* Detgéctor levels A and C of one LPRM
string per core octant plus detector 1
b d C of one LPRM string in the center\of
t core shall be monitored.

, \

4

Amendment No. 94 ~-98a -

4.3 (Cont'd.)

£cram Discharge Volume

G.

- B

The scram discharge volume (SDV)
vent and drain valves ghall be
gycled and verified open at
least once every 21 days and

The SDV vent and drain valves
shall be verified to close
within 30 seconds after receipt
of a signal for control rod

scram once per refueling cyvcle.

SDV vent and drain valve opera-

bility shall be verified follow-
ing any maintenance or modifica-
tion to any portion (electrical

or mechanical) of the SDV which
may affect the operation of the

vent and drain vavles.

08/24/85%
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.3.F (Cont'd.)

increasing core flow and/or initiating an
derly reduction of core thermal power
ingerting control rods.

b. \xyith one recirculation pump not
qg;ration and core flow greate
45% of rated, and

than

(i) . the Surveillsnce Requjrements of
4.3.F.2.b rave not bfen satisfied
i iately initiaté action to
reduce core flow less than or
equal to 45% of yated within
4 hours, or

(ii) the suivgill ce Requirements of

t least once per
d also within

levels to within the requ\red
limite within 2 hours by dicreas-
ing core flow and/or initiading
an orderly reduction of core

thermal power by inserting
control rods.

ag. The idle loop is isolated electrically
by disconnecting the breaker to the
recirculation pump motor generator
(M/G) set drive motor prior to start-
up, or if disesbled during reactor
operation, within 24 hours.

bN. The recirculation system controls will
be placed in the manual flow control
mode .

Insert next page

Amendment No. 94 -9Bc-

09/24/85



Ihbel't on PPCV‘Qg‘ rqse_
LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3. With no recirculation loops in
operation, the reactor shall be
placed in the hot shutdown
condition within 12 hours.




3.3 and 4.3 BASES: (Cont'd)

the control rod motion is estimated to actually begin. However, 200 milliseconds
is conservatively assumed for this time interval in the transient analyses and
this is also included in the allowable scram insertion times of Specification
3.3.C. The time to deenergize the pilot valve scram solenoid is measured during
the calibration tests required by Specification 4.1.

D.  Reactlvity Ancralies

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 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 freguent reactivity comparisons.

Requiring a reactivity comparison at the specified fregquency assures that a
comparison will be made before the core reactivity change exceeds 1% ak.
Deviations in core reactivity greater than 1% 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.

F. Becirculation Pumps

Until analyses are submitted for review and approval by the NRC which prove that
recirculation pump startup from natural circulation does not cause a reactivity
insertion transient in excess of the most severe coolant flow increase currently
analyzed, Specification 3.3.F.1 prevents starting recirculation pumps while the
reac.or is in natural circulation above 1% of rated thermal power. Hpeaifications

o =33 F. 2 and 3 are based upen-providing assurance
bnqii::;;ons, which have a small probability of occurring in the high power/low”
flow

ner of the operating domain, are detected and suppressed. BWR cores
typically eperate with neutron flux noise levels of 1%-12% of rated power (peak
to peak) due Pe.random boiling and flow noise. These flux noise l€vels are
considered in the thermal/mechanical design of GE BWR fuel, océur in a stable
mode, "and are found tS‘hn\of negligible consequence. Howéver, w 2ar certain
high power/low flow conditiomg that could occur during a recirculation pump
trip and subsequent Single Looﬁ\opgxation (SLO)-where reverse flow occurs in
inactive jet pumps, a hydraulic/reaEtu:\Ei::Eic feedback mechanism can be
enhanced such that sustained limit cyole illatione of flow noise with peak
to peak levels several times nq;nai’vnlues afl\eghibited. Although large
margins to safety limits are-maintained when thesé iimit cycle oscillations

occur, they are tccizﬁgonfiorod for, and suppressed wﬁ!n\g}ux noise exceeds
the three time bas e value by inserting rods and/or increasing coolant

flow. The line-fn Figure 3.3.1 is based on the 80% rod line below which the
probabiligy-of limit cycle oscillations occurring is negligible. Tﬁe—;ggtmal
powe;,/fgfszlow, and neutron flux noise level limitations are prescribed-din

aecbrdance with Reference 3. ~

P TS . . ~

T nsert nex € page

Amendment No. 94 -103- 09/24/85




Tnsert on previous page

Operation in natural circulation mode, with no recirculation loops in
operation, can place the reactor in a condition closer to the onset of
thermal-hydraulic instabilities. Based on operating experience, 12 hours is a
reasonable time to reach Hot Shutdown from higher power conditions, in an
orderly manner and without challenging plant systems.



econd 25% o d thermal
— power without force
" latien.

Inscrf next F‘tﬂe—

Amendment No. 32 -212a- 11/10/76



Insenk on previous /mé?e

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11.D.

Intentional entry into the
Stability Exclusion Region
of the power/flow map
defined in the Core
Operating Limits Report
(COLR} is prohibited. 1If
entry into the Stability
Exclusion Region does occur,
immediately perform one or
more of the following until
the Stability Exclusion
Region has been exited:

a. Insert control rods,

p. Increase the speed of an

operating recirculation
pump.




3.1 Bagses: (Cont'd)
C. Minimum Critical Power Ratio (MCPR)

The reguired operating limit MCPRs at steady state operating conditions as
specified in Specification 3.11C are derived from the established fuel cladding
integrity Safety Limit and an analysis of abnormal operational transients
(References 2 and 11). For any abnormal operating tranzient analysis
evaluation with the 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.

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
discussed in Reference 1.

Flow-dependent and power-dependent MCPR limits (MCPR; and MCPR ) are used to
define the reguired Operating Limit MCPR (OLCPR) such that the above Safety
Limit MCPR requirement is met for all power/flow conditions. MCPR, provides
the thermal margin required to protect the fuel from transients resulting from
inadvertent core flow increases. MCPR, protects the fuel from the other
limiting abnormal operating transients, including localized events such as a
rod withdrawal error.

Direct scram on Turbine Stop Valve Closure or Turbine Control Valve fast
closure provides the fastest response to an abnormal operating transient such
as load rejection, turbine trip, or feedwater controller failure. These direct
scrams are bypassed at low power (Pyypass) + to reduce the frequency of scrams
during power ascension. For operation at or above P,.... (30% of rated power)
the required OLMCPR is the larger of MCPR; or MCPR at the existing core
pcwer/flow state; where MCPR, and MCPR are determined in the Core Operating
Limits Report by multiplying the scram time dependent MCPR limit for rated
power and flow MCPR(100) by the K, factor. Below 30% of rated power, when the
direct scrars are bypassed, a slightly more severe transient responge results.
To compensate for the more severe transient response, two power dependent MCPR
limits are established, one for high flow (>50% of rated) conditions and cne
for low flow (s50% of rated) conditions. These limits are specified in the
Core Operating Limits Reporr. Further information on the MCPR operating limits
for off-rated conditions is presented in Reference 11.

Ins.rt next page (S'u..‘s.ll.'b)
Befexences for Bases 3.11

1. "General Electric Standard Application for Reactor Fuel," NEDE-24011-P-A. (The
approved revision at the time the reload analyses are performed.) The approved
revision number shall be identified in the Core Operating Limits Report.

2. "Supplemental Reload Licensing Submittal for Cooper Nuclear Station," (applicable
reload document) .

3-8. Deleted

9. Letter (with-attachment), R. H. Buckholz (GE) to P. §. Check (NRC). "Response to
NRC Request for Information on ODYN Computer Model," September 5, 1980.

10. "Cooper Nuclear Station Single-Loop Operation," NEDO 24258.

il. "Extended Load Line Limit and ARTS Improvement Program Analysis for Cooper Nuclear
Station Cycle 14," NEDC-31892P, Revision 1, May 19%1.
T nsert et page (ReF. for Bases 3.//.2)
-214a-

Amendment No. 151 11/29/9%91




Insent o'n/émwou.c /maz (@w +o 3. 11, :D)

D.

Thermal-Hydraulic Stability

The reactor is designed such that thermal-hydraulic oscillations are prevented or can be
readily detected and suppressed without exceeding specified fuel design limits. To
minimize the likelihood of a thermal-hydraulic instability, a Stability Exclusion Region .
to be avoided during normal power operation, is calculated using the approved
methodology of References 12 and 13. Since the Stability Exclusion Region may change
cach fuel cycle, the Exclusion Region is contained in the Core Operating Limits Report
(COLR). Specific directions are provided to avoid operation in this region and to
immediately exit upon entry. Entries into the Stability Exclusion Region are not part of
normal operation. An entry may occur as the result of an abnormal event, such as a
single recirculation pump trip. In these events, operation in the Stability Exclusion
Region may be needed to prevent equipment damage, but actual time spent inside the
Region is minimized. Although operator action can prevent the occurrence of and protect
the reactor from an instability, the APRM flow biased scram function will suppress
oscillations prior to exceeding the Safety Limit MCP:<. While core-wide reactor
instability is the predominate mode and the regional mode oscillations are not expected to
occur, the reactor is protected from regional mode oscillations through avoidance of the
Stability Exclusion Region and administrative controls on reactor conditions which are
primary factors affecting reactor stability.

Inwzf on /yv‘eviou.s /uﬁ& (’Reffw (Bases B,IQ

13.

“BWR Owner’s Group Long-Term Stability Solution Licensing Methodology,” NEDO-
31960 (the approved revision at the time the reload analyses are performed).

“BWR Owner’s Group Long-Term Stability Solutions Licensing Methodology,” NEDO-
31960, Supplement 1.



6.

5.

2

Cor= LM ating Limits Report (Continued)

b. '+ . Linear Heat Gene’ation Rate for Specification 3.11.B.

«»r————@h.—a?—oooo-Glou~NBaa-ad5u.snoat_taasos—8os—lp.o&‘taou&.-—avi&qeh
A
£ The ;inimum Fritical power Mtio (MCPR) for Specification 3.11.c,

qf The j%d Block Jlbnitor upscale setpoint for Table 3.2.C of
Specification 3.2.C. 5¢‘Lutt% 341D
. The power/Flow MP,AQ Finin '\:M‘Ese usion Region For SpeciFicatis,
The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by the NRC in NEDE-24011-P-A, "General
Electric Standard Application for Reactor Fuel." (The approved revision at the
time the reload analyses are performed.) The approved revision number shall
be identified in the Core Operating Limite Report.

The core operating limits shall be determined such that all applicable limits
(e.g., fu2l thermal-mechanical limits, core thermal-hydraulic limits, ECCS
limits, nuclear limits such as shutdown margin, transient analysis limits, and
accident analysis limits) of the safety analysis are met.

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.

Reportable Events

A Reportable Event shall be any of those conditions specified in Section 50.73
to 10CFR Part 50. The NRC shall be notified and a report submitted pursuant
to the requirements of Section 50.73. 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.

Amendment No. 142 -234- 05/22/91
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2.1 Bases:

The abnormal operational transients applicable to operation of the CNS Unit have been
analyzed throughout the spectrum of planned operating conditions. The analyses were
based upon plant operation in accordance with Reference 3. In addition, 2381 MWt is
the licensed maximum power level of CNS, and this represents the maximum steady-
state power which shall not knowingly be exceeded.

The transient analyses performed each reload are given in Reference 1. Modele and
model conservatisms are also described in this reference. As discussed in
Reference 2, the core wide transient analyses for one recirculation pump operation
is conservatively bounded by two-loop operation analyses and the flow-dependent rod
block and scram setpoint eguations are adjusted for one-pump operation.

A. Irip Settings

The bases for individual trip settings are discussed in the following
paragraphs.

8 Neutzon Fl.x Trip Settings
a. APEM 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 thermal power (2381 MWt). Because fis.ion chambers
provide the basic input signals, the APRM system responds directly to
average neutron flux. During transients, the instantaneous rate of heat
transfer from the fuel (reactor thermal power) is less than the
instantaneous neutron flux due to the time constant of the fuel.
Therefore, during abnormal operational transients, the thermal power of
the fuel will be less than that indicated by the neutron flux at the
scram setting. Analyses demonstrate that with a 120% scram trip setting,
none of the abnormal operational transients analyzed violate the fuel
Safety Limit and there is a substantial margin from fuel damage. Also,
the flow biased neutron flux scram provides protection to the Safety
Limit MCPR in the unlikely event of a thermal-hydraulic instability.

249



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3,3.C ({Cont'd.)

3

0

The maximum scram insertion time for
90% insertion of any operable contro’
rod shall not exceed 7.00 seconds.

i v 1

At a specific steady state base cond-
ition of the reactor actual control rod
inventory will he periodically com-
pared to a normalized computer pre-
diction of the inventory. If the
difference between observed and pre-
dicted rod inventory reaches the
equivalent of 1% bk reactivity, the
reactor will be shut down until the
cause has been determined and correc-
tive actions have been taken as
appropriate.

: R

If Specifications 3.3.A through D
above cannot be met, an orderly
shutdown shall be initiated and the
reactor shall be in the Shutdown
condition within 24 hours.

Bad vt ok ion o

A recirculation pump shall not be
started while the reactor is in
natural circulation flow and reactor
power is greater than 1% of rated
thermal power.

The reactor may be started and ope-
rated, or operation may continue with
one recirculation loop not in opera-
tion provided that;

a. The idle loop is isolated
electrically by disconnecting the
breaker to the recirculation pump
motor generator (M/G) set drive
motor prior to start-up, or if
disabled during reactor
operation, within 24 hours.

b. The recirculation system controls
will be placed in the manual flow
control mode.

With no recirculation loops in
operation, the reactor shall be placed
in the hot shutdown condition within 12
hours.

-98-

4.3.C (Cont'd.)

D.

R {vity 2 1

During the startup test program and
startup following refueling outages,
the critical rod configurations will
be compared to the expected configura-

tions at selected operating conditions.

These comparisons will be used as base
data for reactivity monitoring during
subsequent power operation through-
out the fuel cycle. At specific power
operating conditions, the critical rod
configuration will be compared to the
configuration expected based upon ap-
propriately corrected past data. This
comparison will be made at least every
full power month.

Scxam Discharge Volume

: 138 The scram discharge volume (SDV)
vent and drain valves shall be
cycled and verified open at

least once every 31 days and
Rriox to reactor start-up.

> The SDV vent and drain valves
shall be verified to close
within 30 seconds after receipt
of a signal for control rod

scram once per refueling cycle.

3. SDV vent and drain valve opera-
bility shall be verified follow-
ing any w .ntenance or modifica-
tion te way portion (electrical
or mechanical) of the SDV which
may affect the operation of the
vent and drain valves.



3.3 and 4.3 BASES: (Cont'd)

the control rod motion is estimated to actually begin. However, 200 milliseconds
is conservatively assumed for this time interval in the transient analyses and
this is also included in the allowable scram insertion times of Specification
3.3.C. The time to deenergize the pilot valve scram solenocid is measured during
tiie calibration tests required by Specification 4.1.

fisativiss 3 15

During each fuel cycle excess operative reactivity varies as fuel depletes and as
any burnable poison in supplementary control is bvvned. The magnitude of this
excess reactivity may be inferred from the critic. rod configuration. As fuel
burnup progresses, anomalous 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 conditione 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% bk.
Deviations in core reactivity greater than 1% px 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.

it e i

Until analyses are submitted for review and approval by the NRC which prove that
recirculation pump startup from natural circulation does not cause a reactivity
insertion transient in excess of the most severe coolant flow increase currently
analyzed, Specification 3.3.F.1 prevents starting recirculation pumps while the
reactor is in natural circulation above 1% of rated thrrmal power. Operation in
natural circulatiocn mode, with no recirculation loops in operation, can place the
reactor in a condition closer to the onset of thermal-hydraulic instabilities.
Based on operating experience, 12 hours is a reasonable time to reach Hot Shutdown
from higher power conditions, in an orderly manner and without challenging plant
systems.

-103-



LIMITING CONDITIONS FOR OPERATION

3:11.D.

Thexrmal-hydraulic Stability

Intentional entry into the
Stability Exclusion Region of
the power/flow map defined in
the Core Operating Limits
Report (COLR) is prohibited.
If entry intec the Stability
Exclusion Region does occcur,
immediately perform one or
more of the following until
the Stability Exclusion
Region has been exited:

a. Insert c~ontrol rods,

b. Increase the speed of an
operating recirculation

pump.

SURVEILLANCE REQUIREMENTS
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11

Bageg: (Cont'd)
1 nrisdcal

The required operating limit MCPRs at steady state operating conditions as
specified in Specification 3.11C are derived from the established fuel cladding
integrity Safety Limit and an analysis of abnormal operational transients
(References 2 and 11). For any alnormal operating transient analysis
evaluation with the initial condition of the reactor being at the steady state
operating limit it is reguired 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.

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
discussed in Reference 1.

Flow-dependent and power-dependent MCPR limits (MCPR, and MCPR ) are used to
define the required Operating Limit MCPR (OLCPR) such that the above Safety
Limit MCPR requirement is met for all power/flow conditions. MCPR, provides
the thermal margin required to protect the fuel from transients resulting from
inadvertent core flow increases. MCPR; protects the fuel from the other

limiting abnormal operating transients, including localized events such as a
rod withdrawal error.

Direct scram on Turbine Stop Valve Closure or Turbine Control Valve fast
closure provides the fastest response to an abnormal operating transient such
as load rejection, turbine trip, or feedwater controller failure. These direct
scrams are bypassed at low powe: (P,,.), to reduce the frequency of scrams
during power ascension. For operaticn at or above P, ., (30% of rated power),
the required OLMCPR is the larger of MCPR, or MCPR at the existing core
power/flow state; where MCPR, and MCPR are determined in the Core Operating
Limits Report by multiplying the scram time dependent MCPR limit for rated
power and flow MCPR(100) by the K, factor. Below 30% of rated power, when the
direct scrams are bypassed, a slightly more severe transient response results.
To compensate for the more severe transient response, two power dependent MCPR
limits are established, one for high flow (>50% of rated) conditions and one
for low flow (p50% of rated) conditions. These limits are specified in the
Core Operating Limits Report. Further information on the MCPR operating limits
for off-rated conditions is presented in Reference 11.

; | -Hydrauli bili

The reactor is designed such that thermal-hydraulic oscillations are prevented
or can be readily detected and suppressed without exceeding specified fuel
design limits. To minimize the likelihood of a thermal-hydraulic instability,
a Stability Exclusion Region, to be avoided during normal power operation, is
calculated using the approved methodology of References 12 and 13. Since the
Stability Exclusion Region may change each fuel cycle, the Exclusion Region is
contained in the Core Operating Limits Report (COLR). Specific¢ directions are
provided to avoid operaticn in this region and to immediately exit upon entry.
Entries into the Stability Exclusion Region are not part of normal operation.
n entry may occur as the result of an abnormal event, such as a single
recirculation pump trip. In these events, operation in the Stability Exclusion
Region may be needed to prevent eguipment damage, but actual time spent inside
the Region is minimized. Although operator action can prevent the occurrence
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Baseg: (Cont'd)

of and protect the reactor from an instability, the APRM flow biased scram
function will suppress oscillations prior to exceeding the Safety Limit MCPR.
While core-wide reactor instability ies the predominate mode and the regional
mode oscillations are not expected to occur, the reactor is protected from
regional mode oscillations through avoidance of the Stability Exclusion Region
and administrative controls on reactor conditions which are primary factors
affecting reactor stability.

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

iz2.

13,

A&B.

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

"Suprlemental Reload Licensing Submittal for Cooper Nuclear Station," (applicable
reloau document) .

Deleted

Letter (with attachment), R. H. Buckholz (GE) to P. 8. Check (NRC). “Response to

NRC Request for Information on ODYN Computer Model," September 5, 1980.
"Cooper Nuclear Station Single-Loop Operation," NEDO 24258.

"Extended Load Line Limit and ARTS Improvement Program Analysis for Cooper Nuclear
Station Cycle 14," NEDC-31892P, Revision 1, May 1991.

"BWR Owners' Group Long-Term Stability Solutions Licensing Methodoloogy, " NEDO-31960
(the approved revision at the time the reload analyses are performned) .

"BWR Owners' Group Long-Term Stability Solutions Licensing Methodology," NEDO-31960,
Supplement 1.

Rages:
s.xage an.d Local LHGR

The LHGR shall be checked daily to determine if fuel burnup, or control rod movement
has caused changes in power distribution. Since changes due tc burnup are slow, and
only a few control rods are moved daily, a daily check of power distribution is
adeguate.

Mini {tical Bat i _ (s (1 N

At core thermal power levels less than or equal to 25%, the reactor will be operating
at less than or egual to 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 indicated that the resulting MCPR
value is 1in excess of regquirements 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. During initial start-up testing of the plant,
a MCPR evaluation was made at 25% thermal power level with minimum recirculation pump
speed. The MCPR margin was thus demonstrated such that subseguent MCPR evaluation
below this power level was shown to be unnecessary. The daily requirement for
calculating MCPR above 25% rated thermal power is sufficient since power digtribution
shifts are very slow when there lhave not been significant power or control rod
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changes. The reyiirement for calculating MCPR when an operating limit MCPR is
approached ensures that MCPR will be known following 3 change in power or power shape
(regardless of magnitude! that could place operation at a thermal limit.
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8.

Coxe Operating Limits Report (Continued)

b. The Linear Heat Generation Rate for Specification 2.11.B.

5. The Minimum Critical Power Ratio (MCPR) for Specification 3.11.C.

d. The Rod Block Monitor wupscale setpoint for Table 3.2.C of
Specification 3.2.C.

e. The power/flow map, defining the Stability Exclusion Region for
Specification 2 71.D.

The analytical methods used t» determine the core operating limits shall be
those previously reviewed and approved by the NRC in NEDE-24011-P-A, "General
Electric Standard Application for Reactor Fuel." (The approved revision at the
time the reload analyses are performed.) The approved revision number shall
be identified in the Core Operating Limits Report.

The core operating limits shall be determined such that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS
limits, nuclear limits such as shutdown margin, transient analysis limits, and
accident analysis limits) of the safety analysis are met.

The Core Operating Limits Report, including any mid-cycle revisions or
supplements thereto, shall be provided, upon issuance for sach reload cycle,
to the NRC Document Control Desk with copies to the Regiona. Administrator and
Resident Inspector.

Reportable Events

A Reportable Event shall be any of those conditions specified in Section 50.73
to 10CFR Part 50. The NRC shall be notified and a report submitted pursuant
to the requirements of Section 50.73. 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.




[ ATTACHMENT 3 LIST OF NRC COMMITMENTS

Correspondence No: NLS970001

The following table identifies those actions committed to by the District in this

document. Any other actions discussed in the submittal represent intended or

planned actions by the District. They are described to the NRC for the NRC's
information and are not regulatory commitments.

at Cooper Nuclear Station of any questions regarding this document cor any associated

regulatory commitments.

Please notify the Licensing Manager

COMMITMENT

COMMITTED DATE
OR OUTAGE

None

PROCEDURE NUMBER 0.42

]

REVISION

NUMBER 1.2
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