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1.1 Bases: (Co nt ' d)

turbine stop valves) does not necessarily cause fuel damage. However,
for this specification a Safety Limit violation will be assumed when
a scram is only accomplished by means of a backup feature of the
plant design. The concept of not approaching a Safety Limit provided
scram signals are operable is supported by the extensive plant safety
analysis.

The computer provided with Cooper has a sequence annunciation program
which will indicate the sequence in which events such as scram, APRM
trip initiation, pressure scram initiation, etc. occur. This program
also indicates when the scram setpoint is cleared. This will provide
information on how long a scram condition exists and thus provide
some measure of the energy added during a transient. Thus, computer
information normally will be available for analyzing scrams; however,
if the computer information should not be available for any scram
analysis, Specification 1.1.C will be relied on to determine if a
Safety Limit has been violated.

D. Reactor Water Level (Shutdown Condition)

During periods when the reactor is shutdown, consideration must also
be given to water level requirements due to the effect of decay heat.
If reactor water level shculd drop below the top of the active fuel
during this time, the ability to cool the core is reduced. This
reduction in core cooling capability could lead to elevated cladding
temperatures and clad perforation. The core can be cooled sufficiently
should the water level be reduced to two-thirds the core height.
Establishment of the safety limit at 18 inches above the top of the
fuel provides adequate margin.

References

1. General Electric Thermal Analysis Basis (CETAB): Data, Correlation
and Design Application, General Electric Co. BWR Systems Department,

November 1973 (NED0-10958).

2. Process Computer Performance Evaluation Accuracy, General
Electric Company BWR Systems Department, June 1974 (NED0-20340).

3. " Licensing Topical Report GE-BWR Generic Reload Fuel Application,"
NEDE-240ll-P , (most current approved submittal).
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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 con-
ditions up to 105% of rated steam flow. 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.

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

The absolute value of the void reactivity coefficient used in the analysis
is conservatively estimated to be about 25% greater than the nominal maximum
value expected to occur during the core lifetime. The scram worth used hcs
been derated to be equivalent to approximately 80% of the total scram worth
of the control rods. The scram delay time and rate of rod insertion allowed
by the cnalyses are conservatively set equal to the longest delay and slow-
est insertion rate acceptable by Technical Specifications. The effect of
scram worth, scram delay time and rc' insac* ion rate, all conservatively
applied, are of greater significancu in the ear y portion of the negative
reactivity insertion. The rapid irsertion of negative reactivity is assured
by the time requirements for 5% anc 25% incertion. By the time the rods are
60% inserted, ce'roximately four dcllars of negative reactivity have been
inserted which s.zongly turns the transient, and accomplishes the desired
effect. The times for 50% and 90% insertion are given to assure proper
completion of the expected performance in the earlier portion of the tran-
sient, and t; establish the ultimate fully shutdown steady-state condition.

This choice of using conservative values of controlling parameters and initi-
ating transients at the design poser level produces more passimistic answers
than would result oy using expected values of control parameters and analy-

~

zing at higher power levels.

Steady-state operation without fceced recirculation will not be permitted,
except during startup testing. Tie analysis to support operation at various
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2.1 Bases: (Co nt ' d)

An increase in the APRM scram trip setting would decrease the margin
present before the fuel cladding integrity Safety Limit is reached.
The APRM scram trip setting was determined by an analysis of margins
required to proride 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 se-
lected because it provides adequate margin for the fuel cladding integ-
rity Safety Limit yet allows operating margin that reduces the possi-
bility of unnecessary scrams.

The saram trip setting must be adjusted to ensure that the LHCR 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 adjust-
ment may be accomplished by increasing the APRM gain and thus reducing
the slope and intercept point of the flow referenced APRM High 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 > 1.07 when the transient is initiated from
MCPR valves specified in Reference 3.

b. APRM Flux Scram Trip Setting (Refuel or Start & Hot Standby Mode)

For operation in the startup mode while the reactor is at low pressure,
the APRM scram setting of 15 percent of rated oower provides adequate
thermal margin between the setpoint and the safety limit, 25 percent
of rated. The margin is adequate to accomodate anticipated maneuvers
associated with power plant startup. Effects of increasing pressure
at zero or low void content are minor, cold water from sources avail-
able during startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are con-
strained to be uniform by operating procedure backed up by the rod
worth minimizer, and the rod sequence control system. Worth of indivi-
dual rods is very low in a uniform rod pattern. Thus, of all possible
sources of reactivity input, uniform control rod withdrawal is the most
probable cause of significant power rise. Because the flux distribution
associated with uniform rod withdrawals does not involve high local peaks,
and because several rods must be moved to change power by a significant
percentage of rated power, the rate of power rise is very slow. Gen-
erally, the heat flux is in near equilibrium with the fission rate. In
an assumed uniform rod withdrawal approach to the scram level, the rate
of power rise is no more than 5 percent of rated power per minute, and
the APRM system would be more *.han adequate to assure a scram before
the power could exceed the safety limit. The 15 percent APRM scram
remains active until the mode switch is placed in the RUN position.
This change can occur when reactor pressure is greater than Specifi-
cation 2.1.A.6.

-19-



2.1 Bases: (Cont'd)

5. Main Steam Line Isolation valve Closure on Low pressure

The low pressure isolation of the main steam lines (Specifi-
cation 2.1.A.6) was provided to protect against rapid reactor
depressurization.

B. Reactor Water Level Trip Settings Which Initiate Core Standby
Cooling Systems (CSCS)

The core standby cooling subsystems are designed to provide suf-
ficient cooling to the core to dissipate the energy associated with
the loss-of-coolant accident and to limit fuel clad temperature, to
assure that core geometry remains intact and to limit any clad
metal-water reaction to less thar. 1%. To accomplish their intended
function, the capacity of each Core Standby Cooling System component
was established based on the reacter low water level scram set
point. To lower the set point of the low water level scram would
increase the capacity requirement for each of the CSCS components.
Thus, the reactor vessel low water level scram was set low enough to
permit margin for operation, yet will not be set lower because of
CSCS capacity requirements.

The design for the CSCS components to meet the above guidelines was
dependent upon three previously set parameters: The maximum break
size, low water level scram set point and the CSCS initiation set
point. To lower the set point for initiation of the CSCS may lead
to a decrease in effective core cooling. To raise the CSCS initia-
tion set point would be in a safe direction, but it would reduce the
margin established to prevent actuation of the CSCS during normal
operation or during normally expected transients.

Transient and accident analyses reported in Section 14 of the Final
Safety Analyses Report demonstrate that these conditions result in
adequate safety margins for the fuel.

C. References

1. Linford, R. B., " Analytical Methods of Plant Transient
Evaluations for the General Electric Boiling Water Reactor,"
NED0-10801, Feb. , 19 73.

2. Station Safety Analysis Report (Section XIV).

3. " Supplemental Reload Licensing Submittal for Cooper Nuclear
Station Unit 1," (most current approved submittal).
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A safety limit is applied to the Residual Heat Removal System (RHRS) when it
is operating in the shutdewn cooling mode. When operating in the shutdown
cooling mode, the RHRS is included in the reactor coolant system.

REFERENCES

1. Station Safety Analysis (Section XIV)

2. ASME Boiler and Pressure Vessel Code, Section III

3. USAS Piping Code, Section 331.1

4. Reactor Vessel and Appurtenances Mechanical Design (Subsection IV-2)

5. Station Nuclear Safety Operational Analysis (Appendix G)

6. " Supplemental Reload Licensing Submittal for Cooper Nuclear Station Unit 1,"

(most current approved submittal).
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2.2 BASES

The 8 relief valves and 3 safety valves are sized and set pressures are
established in accordance with the requirements of Section III of the ASME
Code. A turbine trip without bypass is assumed. Relief valves are taken to
operate normally, and credit is taken for a high pressure scram at 1045 psig.
This analysis is discussed in Subsection IV-4 and Question 4.20 of Amendment
11 to the Safety Analysis Repert.

The relief valve settings satisfy the Code requirements that the lowest
valve set point be at or below the vessel design pressure of 1250 psig.
These settings are also sufficiently above the normal operating pressure
range to prevent unnecessary cycling caused by minor transients. The
results of postulated transients where inherent relief valve actuation is
required are given in Section XIV of the Safety Analysis Report.

Reanalysis in Reference 6 for the case of SGIV-Closure with flux scram
q

transient results in a peak pressure at the vessel bottom which is
below the maximum of 110 percent of design pressure allowed by the Code.
This is adequate margin to ensure that the 1375 psig pressure safety limit
is not exceeded. A sensitivity study on peak vessel pressure to the
failure to open of one of the lowest set-point safety valves was performed
for a typical high power density BWR (Referance 7) . The study is appli-
cable to the Cooper reactor and shows that the sensitivity of a high pcwer
density plant to the failure of a safety valve is approximately 20 psi. A
plant specific analysis for the Cooper overpressure transient would show
results equal to or less than this value.

The design pressure of the shutdown cooling piping of the Residual Heat
Removal System is not exceeded with the reactor vessel steam dome less than
75 psig.

REFERENCES

1. Topical Report, " Summary of Results Obtained from a Typical Startup and
Power Test Program for a General Electric Boiling Water Reactor",
General Electric Company, Atomic Power Equipment Department (APED-5698)

2. Station Nuclear Safety Operational Analysis (Appendix G)

3. Station Safety Analysis (Section XIV)

4. Control and Instrumentation (Section VII)

5. Summary Technical Report of Reactor Vessel Overpressure Protection
(Question 4.20, Amendment 11 to SAR)

6. " Supplemental Reload Licensing Submittal for Cooper Nuclear
Station Unit 1," (most current approved submittal).

7. Letter from I. F. Stewart (GE) to v. Stello (NRC) dated
December 23, 1975.
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COOPER NUCLEAR STATION
TABLE 3.2.C

CONTROL ROD WITilDRAWAL BLOCK INSTRUMENTATION

Minimum Number Of
Function Trip Level Setting Operable Instrument

Channels / Trip System (5)
~ ~

APRM Upscale (Flow Bias) __< (0.66W + 42%) FRP (2) 2(1)
APRM Upscale (Startup) _< 12% J1FLPD, 2(1)
APRM Downscale (9) 3.2.5% 2(1)

APRM Inoperative (10b) 2(1)

RBM Upscale (Flow Bias) _< (0.66W + 41%) (2) 1

RBM Downscale (9) 3. 2.5% 1

RBM Inoperative (10c) 1

IRM Upscale (8) _< 108/125 of Full Scale 3(1)

TIRM Downscale (3)(8) 3.2.5% 3(1)

IRM Detector Not Full In (8) 3(1)

IRM Inoperative (8) (10a) 3(1)

5SRM Upscale (8) < 1 x 10 Counts /Second 1(1)(6)

SRM Detector Not Full In (4)(8) (> 100 cps) 1(1)(6)

SRM Inoperative (8) (10a) 1(1)(6)

Flow Bias Comparator < 10% Difference In Recirc. Flows 1

Flow Bias Upscale /Inop. < 110% Recirc. Flow 1

SRM Downscale (8)(7) 3. 3 Counts /Second 1(1)(6)
(0.3 counts /second prior to achieving
burnup of 3500 MUD /T on first core)

RSCS Rod Group C Bypass > 20% Core Thermal Power (11)
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3.3 and 4.3 BASES: (Cont'd)

The occurrence of scram times within the limits, but significantly
longer than the average, should be viewed as an indication of a
orstematic problem with control rod drives.

In the analytical treatment of the transients, 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 estimated
from scram test results. Approximately the first 90 milliseconds of
each of these time intervals result from the sensor and circuic delays;
at this point, the pilot scram solenoid deenergizes. Approxima ely
120 milliseconds later, the control rod motion is estimated to actaally
begin. However, 200 milliseconds is conservatively assumed for this
time interval in the transient analyses and this is also in:luded 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 Spec 4.1.

D. Reactivity Anomalies

During each fuel cycle excess operative reactivity varies as fuel depletes
and as any burnable poison in supplementary control is burned. The magni-
tude of this excess reactivity may be inferred from the critical rod con-
figuration. 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 inter-
pretable data relative to cure 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% Ak. Deviations in core reactivity greater than 1% Ak are not expected
and require thorough evaluation. One percent reactivity limit is con-
sidered safe since an insertion of the reactivity into the core would not
lead to transients exceeding design conditions of the reactor system.

E. Recirculation 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.E prevents starting
recirculation pumps while the reactor is in natural circulation above 1%
of rated thermal power.

, REFERENCES

1. NED0-10527, " Rod Drop Accident Analysis for Large Boiling Water Reactors," Paone,
Stirn & Woolley, 3-72, Class I.

2. NED0- 10427, Supplement 1, " Rod Drop Accident Analysis for Large Boiling Water
Reactors," Stirn, Paone & Yound, 7-72, Class I.

3. " Supplemental Reload Licensing Submittal for Cooper Nuclear Station Unit 1,"

(most current approved submittal) .
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REOUIREMENTS

3.6.D Safety and Relief Valves 4.6.D fafety and Relief Valves

1. During reactor power operating condi- 1. Approximately half of the safety valves f
tions and prior to reactor startup and relief valves shall be checked or
from a Cold Condition, or whenever replaced with bench checked valves
reactor coolant pressure is greater once per operating cycle. All valves
than atmospheric and temperature will be tested every two cycles,
greater than 212 F, all three safety
valves and the safety modes of all The set point of the safety valves
relief valves shall be operable, ex- shall be as specified in Specification
cept as specified in 3.6.D.2. 2.2.

2. 2. At least one of the relief valves shall
be disassembled and inspectea each re-

a. From and after the date that the fueling outage.
safety valve function of one relief
valve is made or found to be inopera-
ble, continued reactor operation is
permissible only during the succeeding
thi: ty days unless such valve function
is sooner made operable.

b. From and after the date that the safety
valve function of two relief valves is
made or found to be inoperable, con-
tinued reactor operation is permissible
only during the succeeding seven days
unless such valve function is sooner
made operable.

3. If Specification 3.6.D.1 is not met, 3. The integrity of the relief safety valve
an orderly shutdown shall be initiated bellows on any three stage valve
and the reactor coolant pressure shall shall be continuously monitored.
be reduced to a cool shutdown condi-
tion within 24 hours.

4. The operability of the bellows monitoring
system shall be demonstrated once every
three months whc.. three stage valves
are installed.

5. Once per operating cycle, with the
reactor pressure > 100 psig, each relief
valve shall be manually opened until
the main turbine bypass valves have
closed to compensate for relief valve
opening.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REOUIREMENT

LT = Total core length - 12 feet

L = Axial position above bottom
of core

G = 18.5 kW/ft for 7x7 fuel
bundles

= 13.4 kW/ft for 8x8 fuel
bundles

N = 0.038 for 7x7 fuel bundles
= 0.0 for 8x8 fuel bundles

If at any time during steady state
operation it is determined ~;y nor-
mal 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 lim-
its are again being met.

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

During steady state power opera- MCPR shall be determined daily
tion MCPR shall be 2,1.20 for 7x7 during reactor power operation
bundles and 2,1.25 for 8x8 bundles, at > 25% rated thermal power
at rated power and flow. If, at and following any change in
any time during steady state oper- power level or distribution that
ation it is determined by normal would cause operation with a
surveillance that the limiting limiting control rod pattern as
value for MCPR is being exceeded, described in the bases for Spec-
action shall then be initiated ification 3.3.B.5.
within 15 minutes to restore oper-
ation to within the prescribed
limits. If the steady state MCPR
is not returned to within the pre-

scribed limits within two (2)
hours, the reactor shall be
brought to the Cold Shutdown con-
dition within 36 hours. Surveil-
lance and corresponding action
shall continue until the pre-
scribed limits are again being met.

For core flows other than rated
the MCPR shall be the operating
limit at rated flow times K ,f
where Kf is as shown in Figure
3.11-2.
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3.11 BASES

A. Average Planar Linear Heat Generation Rate (APLHGR)

This specification assures that the peak cladding temperature following
the postulated design basis loss-of-coolant accident will not exceed
the limit specified in the 10CFR50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and is nly
dependent secondarily on the rod to rod power distribution within an
assembly. Since expected local variations in power distribution within
a fuel assembly affect the calculated peak clad temperature by less than
+ 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 Appendix K limit.
The limiting value for APLHGR is shown in Figu.e 3.11-1.

The calculational procedure used to establish the APLHGR shown on Figure
3.11.1 is based on a loss-of-coolant accident analysis. The analysis was
performed using General Electric (CE) calculational models which are con-
sistent with the requirements of Appendix K to 10CRF50. A complete dis-
cussion of each code employea in the analysis is presented in Reference 1.

-214-
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3.11 Bases: (Co nt ' d)

REFERENCES FOR BASES 3.11. A

1. General Electric Company Analytical Model for Loss-of-Coolant Analysis in
Accordance with 10 CFR 50, Appendix K, NEDO-20566, dated January 1976.

B. Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet densi-
fication is postulated. The power spike penalty specified is based on
the analysis presented in Section 5 of Reference 2 and assumes a linearly
increasing variation in axial gaps between core bottom and top, and
assures with a 95% confidence, that no more than one fuel rod exceeds the
design linear heat generation rate due to power spiking. The LHGR as a
function of core height shall be checked daily during reactor operation

25% power to determine if fuel burnup, or control rod movement hasat >

caused changes in power distribution. For LHGR 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 8x8 fuel has
been accounted for in the safety analysis presented in Reference 5; thus
no adjustment to the LHGR limit for densificatis..t effects is required for
8x8 fuels.

C. Minimum Critical Power Ratio (MCPR)
Operating Limit MCPR

The required operating limit MCPR's at steady state operating conditions
as specified in Specification 3.11C are derived from the established fuel
cladding integrity Safety Limit MCPR of 1.07, and an analysis of abnormal
operational transients (Reference 5). For any abnormal operating tran-
sient 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 type of transients evaluated
were loss of flow, increase in pressure and power, positive reactivity
insertion, and coolant temperature decrease.

-214b-
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3.11 Bases: (Cont'd)

The limiting transient which determines the required steady state MCPR
limit and thus yields the largest ACPR is discussed in Reference 5. When |
added to the safety limit MCPR of 1.07 the required minimum operating limit
MCPR's of specification 3.11C are obtained.

Prior to the analysis of abnormal operational transients an initial fuel
bund)2 MCPR was determined. This parameter is based on the bundle flow
calculated by a GE multi-channel steady state flow distribution model as
described in Section 4 of NED0-240ll(2) and on core parameters shown in
Table 5-2 of Reference 2.

The evaluation of a given transient begins with the system initial para-
meters shown in Table 5-2 of Referen:e 2 that are input to a GE core
dynamic behavior transient computer program described in NEDO-10802(3),
Also, the void reactivity coefficients that were input to the transient
calculational procedure are based on a new method of calculation termed
NEV which provides a better agreement between the calculated and plant
instrument power distributions. The outputs of this program along with
the initial MCPR form the input for further analyses of the thermally
limiting bundle with the single channel transient thermal hydraulic SCAT
code described in NEDE-20566(4) The principal result of this evaluation.

is the reduction in MCPR caused by the transient.

D. MCPR Limits for Core Flows Other than Rated

The purpose of the Kg factor is to define operating limits at other than
rated flow conditions. At less than 100% flow, the required MCPR is the
product of the operating limit MCPR and the Kg factor. Specifically, the
Kf factor provides the required thermal margin to protect against a flow
increase transient. 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 Kf factors assure
that 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 Kg factors assure that the Safety Limit MCPR will not be vio-
lated for the same postulated transient event.

-214c-
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3.11 Bases: (Cont'd)

The Kg factor curves shown in Figure 3.11-2 were developed generically
which are applicable to all BUR /2, BWR/3, and BWR/4 reactors. The Kg
factors were derived using the flow control line corresponding to rated
thermal power at rated core flow.

For the manual flow control mode, the Kg factors were calculated such
that at the maximum flow state (as limited by the pump scoop tube set
point) and the corresponding core power (along the rated flow control
line), the limiting bundle's relat' 2 power was adjusted until the MCPR
was slightly above the Safety Limit. Using this relative bundle power,
the MCPR's were calculated at dif ferent points along the rated flow
control line corresponding to different core flows. The ratio of the
MCPR calculated at a given point of core flow, divided by the operating
limit MCPR determines the Kg.

For operation in the automatic flow control mode, the same procedure was
employed except the initial power distribution was established such that
the MCPR was equal to the operating limit MCPR at rated power and flow.

The Kg factors shown in Figure 3.11-2, are conservative for Cooper opera-
tion because the operating limit MCPR's are greater than the original

1.20 operating limit MCPR used for the generic derivation of Kg.

References for Bases 3.11.B, 3.11.C, 3.11.D

1. " Cooper Nuclear Station Channel Inspection and Safety Analyses with
Bypass Holes Plugged," NED0-21072, October 1975.

2. Licensing Topical Report, General Electric Boiling Water Reactor,
Generic Reload Fuel Application, (NEDE-24011-P), (most current
approved submittal).

3. R. B. Linford, Analytical Methods of Plant Transient Evaluations for
the GE BWR, February 1973 (NED0-10802).

4. General Electric Company Analytical Model for Loss-of-Coolant Analy-
sis in Accordance with 10 CFR 50, Appendix K, NED0-20566, dated
January 1976.

5. " Supplemental Reload Licensing Submittal for Cooper Nuclear Station
Unit 1," (most current approved submittal).

|

6. April 18, 1978 letter from J. M. Pilant (NPPD) to G. E. Lear (NRC).
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4.11 Bases:

A & B. Average and 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 to burnup are slow, and only a few control rods
are moved daily, a daily check of power distribution is adequate.

C. Minimum Critical Power Ratio (MCPR) - Surveillance Requirement

At core thermal power levels less than or equal to 25%, the reactor will
be operating at minimum recirculation pump speed and the moderator void
content will be very small. For all designated control rod patterns
which may be employed at this point, operating plant experience indicated
that the resulting MCPR value is in excess of requirements by a consider-
able 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
will be made at 25% thermal power level with minimum recirculation pump
speed. The MCPR margin will thus be demonstrated such that future MCPR
evaluation below this power level will be shown to be unnecessary. The
daily requirement for calculating MCPR above 25% rated thermal power is
sufficient since power distribution shifts are very slow when there have
not been significant power or control rod changes. The requirement for
calculating MCPR when a limiting control rod pattern is approached ensures
that MCPR will be known following a change in power or power shape (regard-
less of magnitude) that could place operation at a thermal limit.

D. Core Stability

The calculations, regarding reactor core stabilitj, presented in the most
current approved submittal of " Supplemental Reload Licensing Submittal for
Cooper Nuclear Station Unit 1," show that the reactor is in compliance with
the ultimate performance criteria, including the most responsive condition
at natural circulation and rod block power. However, to preclude the
possibility of operation under conditions which could result in reactor
core instability, the NRC requested the incorporation of a specification
limit.

The power level specified results in a decay ratio (X /Xo) which is2
significantly less than the ultimate stability limit of 1.0.
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5.0 MAJOR DESIG'I FEATURES

5.1 Site Features

The Cooper Nuclear Station site is located in Nemaha County, Nebraska, on
the west bank of the Missouri River, at river mile 532.5. This part of the
river is referred to by the Corps of Engineers as the Lower Brownville Bend.
Site coordinates are approximately 40 21' north latitude and 95 38'
west longitude. The site consists of 1351 acres of land owned by Nebraska
Public Power District. About 205 acres of this property is located in
Atchison County, Missouri, opposite the Nebraska portion of the station
site. The land area upon which the station is being constructed is
crossed by the Missouri River on the east and is bounded by privately
owned property on the north, south, and west. At the west site boundary,
a county road and Burlington Northern Railroad spur pass the site.

The reactor (center line) is located approximately 3600 feet from the
nearest property boundary. No part of the present property shall be sold
or leased by the applicant which would reduce the minimum distance from
the reactor to the nearest site boundary to less than 3600 feet without
prior NRC approval.

The protected area is formed by a seven foot chain link fence which
surrounds the site buildings.

5.2 Reactor

A. The core shall consist of not more than 548 fuel assemblies of
7x7 (49 fuel rods) and 8x8 (63 fuel rods) and 8x8R/P8x8R (62 fuel rods) .

B. The core shall contain 137 cruciform-shaped control rods. The control
material shall be boron carbide powder (B C) compacted to approximately4
70% theoretical density.

5.3 Reactor vessel

The reactor vessel shall be as described in Section IV-20 of the SAR. The
applicable design shall be as described in this section of the SAR.

5.4 Containment

A. The principal design parameters for the primary containment shall be as
given in Table V-2-1 of the SAR. The applicable design shall be as des-
cribed in Section XII-2.3 of the SAR.

B. The secondary containment shall be as described in Section V-3.0 of the
SAR.

C. Penetrations to the primary containment and piping passing through such

-217-


