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- : TABLE 3.3-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

1.

2.

Manual Reactor Trip

Power Range, Neutron Flux
(High and Low Setpoint)

. Power Range, Neutron Flux,

High Positive Rate

. Power Range, Neutron Flux,

High Negative Rate

. Intermediate Range, Neutron Flux
. Source Range, Neutron Flux

. Overtemperature delta T

. Overpower delta T

. Pressurizer Pressure--Low

10.Pressurizer Pressure--High

11.Pressurizer Water Level--High

*
Neutron detectors are exempt from response time testing.
of the neutron flux signal portion of the channel shall be measured from

RESPONSE TIME

NOT APPLICABLE

Less than or equal
0.5 seconds¥*

NOT APPLICABLE

Less than or equal
0.5 seconds¥*

NOT APPLICABLE

<

NOT APPLICABLE

Less than or equal
6.0 seconds¥*

Less than or equal
6.0 seconds®

Less than or equal
1.0 seconds

Less than or equal

1.0 seconds

NOT APPLICABLE

detector output or input of first electronic component in channel.
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- TABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

12

13

14.

15.

16.

17

18.

19

20

.Loss of Flow - Single Loop
(Above P-8) )

.Loss of Flow - Two Loops

(Above P-7 and below P-8)

Steam Generator Water Level--Low-Low
Steam/Feedwater Flow Mismatch and Low Steam
Generator Water Level

Undervoltage-Reactor Coolant Pumps
.Underfrequency-Reactor Coolant Pumps ;

Turbine Trip

A. Low Fluid 0il Pressure
B. Turbine Stop Valve

.Safety Injection Input from ESF

.Reactor Coolant Pump Breaker Position Trip

COOK NUCLEAR PLANT - UNIT 1 . 3/4 3-11

RESPONSE TIME

"1.2 seconds

Less than or equal to

1.0 seconds

Less than or equal to

1.0 seconds

Less than or equal to

1.5 seconds

NOT APPLICABLE

Less than or equal to

Less than or equal to

0.6 seconds

NOT APPLICABLE
NOT APPLICABLE

NOT APPLICABLE

NOT APPLICABLE
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TABLE 3.3-5

ENGINEERED SAFETY FEATURES RESPONSE

TIMES

INITIATING SIGNAL AND FUNCTION

RESPONSE TIME IN SECONDS
1. Manual
a. Safety Injection (ECCS) Not Applicable
Feedwater Isolation Not Applicable
Reactor Trip (SI) Not Applicable
Containment Isolation-Phase "A" Not Applicable
Containment Purge and Exhaust Isolation Not Applicable
Auxiliary Feedwater Pumps Not Applicable
Essential Service Water System Not Applicable
Containment Air Recirculation Fan Not Applicable
b. Containment Spray Not Applicable
) Containment Isolation-Phase "B" Not Applicable
Containment Purge and Exhaust Isolation Not Applicable
c. Containment Isolation-Phase "A" Not Applicable
Containment Purge and Exhaust Isolation Not Applicable
d. Steam Line Isolation Not Applicable
2. Containment Pressure-High
a. Safety Injection (ECCS) Less than or equal
. 27.0@@/27.0++
b. Reactor Trip (from SI) Less than or equal
c. Feedwater Isolation Less than or equal
d. Containment Isolation-Phase "A" Less than or equal
. 18.0#/28 . O##
e. Containment Purge and Exhaust Isolation Not Applicable
f. Auxiliary Feedwater Pumps Not Applicable
g. Essential Service Water System Less than or equal
N - 13.0#/48.0##

COOK NUCLEAR PLANT - UNIT 1
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- TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS

3. Pressurizer Pressure-Low

a. Safety Injection (ECCS)

b. Reactor Trip (from SI)

c. Feedwater Isolation

d. Containment Isolation-Phase "A"

e. Containment Purge and Exhaust Isolation
f. Auxiliary Feedwater Pumps

g. Essential Service Water System

4. Differential Presgssure Between Steam Lines-High

a. Safety Injection (ECCS)

b. Reactor Trip (from SI)
c. Feedwater Isolation
d. Containment Isolation-Phase "A"

e. Containment Purge and Exhaust Isolation

£. Auxiliary Feedwater Pumps
g. Egssential Service Water System

5. Steam Flow in Two Steam Lines - High Coincident

with Tavg--Low-Low

-
»

a. Safety Injection (ECCS) .

b. Reactor Trip (from SI)

c. Feedwater Isolation

d. Containment Isolation-Phase "A"

e. Containment Purge and Exhaust Isolation
£. Auxiliary Feedwater Pumps

g. Essential Service Water System

h. Steam Line Isolation

COOK NUCLEAR PLANT - UNIT 1 3/4 3-28

Less than or equal to
27.0Q0@/27.0++

Less than or equal to 3.0
Less than or equal to 8.0
Less than or equal to 18.0#
Not Applicable

Not Applicable

Less+§han or ggual to

48.0 /13.0# '

Less than or equal to
27.0@@Q/37.0@

Less than or equal to 3
Less than or equal to 8.
Less than or equal to
18.0#/28.0##

Not Applicable

Not Applicable

Less than or equal to
13.0#/48.0##

Less than or equal to
29.0@e/39.0@

Less than or equal to 5.0
Less than or equal to 10.0
Less than or equal to
20.0#/30.0##

Not Applicable

Not Applicable

Less than or equal to
15.0#/50.0##

Less than or equal to 13.0

AMENDMENT No.Z%, -X47
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INITIATING SIGNAL AND FUNCTION

TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

RESPONSE TIME IN SECONDS

6.

10.

11.

" 12.

COOK NUCLEAR PLANT - UNIT 1

Steam Flow in Two Steam Lines-High
Coincident With Steam Line Pressure-Low

a. Safety Injection (ECCS)

Reactor Trip (from SI)
Feedwater Isolation
Containment Isolation-Phase "A"

oM B o

Containment Purge and Exhaust Isolation
Auxiliary Feedwater Pumps
Essential Service Water System

5 0o

Steam Line Isolation

Containment Pressure--High-High

Containment Spray

Containment Isolation-Phase "B"
Steam Line Isolation

Containment Air Recirculation Fan

oo

Steam Generator Water Level--High-High

a, Turbine Trip
b. Feedwater Isolation

Steam Generator Water Level--Low-Low

a. Motor Driven Auxiliary Feedwater Pumps
b.  Turbine Driven Auxiliary Feedwater Pumps

4160 volt Emergency Bus Loss of Voltage

a, + Motor Driven Auxiliary Feedwater Pumps

Loss of Main Feedwater Pumps

a. Motor Driven Auxiliary Feedwater Pumps

Reactor Coolant Pump Bus Undervoltage

a. Turbine Driven Auxiliary Feedwater Pumps

3/4 3-29

Less than or equal
27.0@@/37.0@

Less than or equal
Less than or equal
Less than or equal
18.0#/28.0##

Not Applicable
Not Applicable
Less than or equal
14.0#/48, 044

Less than or equal

Less than or equal
Not Applicable

Less than or equal
Less than or equal

Less than or equal
Less than or equal

than or
than or

Less
Less

Less than or

Less than or

Less than or

to
to
to

to

to

to

to
to

to
to

equal to

equal to

equal to

[+« J0 #V]
oo

11.0

45.0

10.0
660.0

2.5
11.0

equal to 60.0
equal to 60.0

60.0
60.0

60.0

AMENDMENT NO. A%, X228, XA7
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@ - TABLE 3.3-5 (Continued)

TABLE NOTATION

# Diesel generator starting and sequence loading delays not.included.
Offsite power available. Response time limit includes opening of wvalves
to establish SI path and attainment of discharge pressure for
centrifugal charging pumps.

## Diesel generator starting and sequence loading delays included.
Response time limit includes opening of valves to establish SI path and
attainment of discharge pressure for centrifugal charging pumps.

++ Diesel generator starting and sequence loading delays included. Response
time limit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugal charging, SI, and RHR pumps.
Sequential transfer of charging pump suction from the VCT to the RWST
(RWST valves open, then VCT valves close) is NOT ingluded.

@ Diesel generator starting and sequence loading delays included. Response
time limit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugal charging pumps. Sequential transfer
of charging pump suction from the VCT to the RWST (RWST valves open, then
VCT valves close) is included.

@ @@ Diesel generator starting and sequence loading delays NOT included.
Offsite power available. Response time limit includes opening of valves
to establish SI path and attainment of discharge pressure for centrifugal
charging pumps. Sequential transfer of charging pump suction from the VCT
to the RWST (RWST valves open, then VCT valves close) is included.

COOK NUCLEAR PLANT - UNIT 1 3/4 3-30 AMENDMENT NO. 2¢
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DESIGN FEATURES

a.

VOLUME

5.4.2

5.5

5.5.1

In accordance with the code requirements specified in Section
4,1.6 of the FSAR, with allowance for normal degradation pursuant
to the applicable Surveillance Requirements, >

For a pressure of 2485 psig, and

Foroa temperature of 650°F, except for the pressurizer which is
680°F.

The total contained volume of the reactor coolagt system is
12,612 + 100 cubic feet at a nominal '1‘avg of 70°F.

EMERGENCY CORE COOLING SYSTEMS

The emergency core cooling systems are designed and shall be
maintained in accordance with the original design provisions
contained in Section 6.2 of the FSAR with allowance for normal
degradation pursuant to the applicable Surveillance Requirements,
with one exception. This exception is the CVCS boron makeup system
and the BIT.

5.6 FUEL STORAGE

CRITICALITY - SPENT FUEL

5.6.1.1

COOK NUCLEAR PLANT - UNIT 1 5-5

The spent fuel storage racks are designed and shall be maintained
with:

a. A ke equivalent to less than 0.95 when flooded with
unborated water, .

b. A nominal 10.5 inch center-to-center distance between fuel
assemblies placed in the storage racks.

c.l. A separate region within the spent fuel storage racks
(defined as Region 1) shall be established for storage of
Westinghouse fuel with nominal enrichment above 3.95 weight
percent U-235 and with burnup less than 5,550 MWD/MTU. 1In
Region 1, fuel shall be stored in a three-out-of-four cell
configuration with one symmetric cell location of each 2 x 2
cell array vacant.

2. The boundary between the Region 1 mentioned above and the
rest of the spent fuel storage racks (defined as Region 2)
shall be such that the three-out-of-four storage requirement
shall be carried into Region 2 by, at least, one row as
shown in Figure 5,6-1,

AMENDMENT NO. 73, XX8, X138
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LIMITING SAWETY SYSTEM SETTINGS

BASES

Overpower Delta T

i

The Overpower delta T reactor trip provides assurance of fuel integrity,
e.g., no melting, under all possible overpower conditions, limits the
required range for Overtemperature delta T protection, and provides a backup
to the High Neutron Flux trip. The setpoint includes corrections for changes
in density and heat capacity of water with temperature, and dynamic
compensation for piping delays from the core to the loop temperature

. detectors. The reference average temperature (T") is set equal to the full

power indicated Tavg to ensure fuel integrity during overpower conditions for
the range of full power average temperatures assumed in the safety analysis.
The overpower delta T reactor trip provides protection or back-up protection
for at power steamline break events. Credit was taken for operation of this
trip in the steam line break mass/energy releases outside containment analysis.
In addition, its functional capability at the specified trip setting is
required by this specification to enhance the overall reliability of the
reactor protection system. '

Pressurizer Pressure

The Pressurizer High and Low Pressure trips are provided to limit the
pressure range in which reactor operation is permitted. The High Pressure
trip 1is backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves
(2485 psig). The High Pressure trip provides protection for a Loss of
External Load event. The Low Pressure trip provides protection by tripping
the reactor in the event of a loss of reactor coolant pressure.

Pressurizer Water’Level

The Pressurizer High Water Level trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level to a volume
sufficient to retain a steam bubble and prevent water relief through the
pressurizer safety valves. The pressurizer high water level trip precludes
water relief for the Uncontrolled RCCA Withdrawal at Power event.

COOK NUCLEAR PLANT - UNIT 1 B 2-5 AMENDMENT No. X128, XZg






3/4.3 INSTRYMENTATION

BASES

3/4.3.1 and 3/4.5.2 PROTECTIVE AND ENGINEERED SAFETY FEATURES (ESF)
INSTRUMENTATION

The OPERABILITY of the protective and ESF instrumentation systems and
interlocks ensure that 1) the associated ESF action and/or reactor trip will
be initiated when the parameter monitored by each channel or.combination
thereof exceeds its setpoint, 2) the specified coincidence logic is
maintained, 3) sufficient redundancy is maintained to permit a channel to be
out of service for testing or maintenance, and 4) sufficient system
functional capability is available for protective and ESF purposes from
diverse parameters.

The OPERABILITY of these systems is required to provide the overall
reliability, redundancy and diversity assumed available in the facility
design for the protection and mitigation of accident and transient
conditions. The integrated operation of each of these systems is consistent
with the assumptions used in the accident analyses.

The surveillance requirements specified for these systems ensure that
the overall system functional capability is maintained comparable to the
original design standaxds. The periodic surveillance tests performed at
the minimum frequencies are sufficient to demonstrate this capability.

The measurement of response time at the specified frequencies provides
assurance that the protective and ESF action function associated with each
channel is completed within the time limit assumed in the accident
analyses. No credit was taken in the analyses for those channels with
response times indicated as not applicable.

Response time may be demonstrated by any series of sequential, over-
lapping or total channel test measurements provided that such tests
demonstrate the total channel response time as defined. Sensor response
time verification may be demonstrated by either 1) in place, onsite or
. offsite test measurements or 2) utilizing replacement sensors with
certified response times.

ESF response times specified in Table 3.3-5 which include sequential
operation of the RWST and VCT valves (Notes @ and @R@) are based on values
assumed in the non-LOCA safety analyses. These analyses take credit for
injection of borated water from the RWST. Injection of borated water is
assumed not to occur until the VCT charging pump suction valves are closed
following opening of the RWST charging pump suction valves. When sequential
operation of the RWST and VCT valves is not included in the response times
(Note ++), the values specified are based on the LOCA analyses. The LOCA
analyses take credit for injection flow regardless of the source.
Verification of the response times specified in Table 3.3-5 will assure that
the assumption used for VCT and RWST valves are valid.

COOK NUCLEAR PLANT - UNIT 1 B 3/4 3-1 AMENDMENT No. Z4, X34




3/4.3.3 MONGHORING INSTRUMENTATION

3/4.3.3.1 RADTATION MONITORING INSTRUMENTATION

Noble gas effluent monitors provide information, during and following~
an accldent, which is considered helpful to the operator in assessing the
plant condition. It is desired that these monitors be OPERABLE at all times
during plant operation, but they are not required for safe shutdown of the
plant.

In addition, a minimum of two in containment radiation-level monitors
with a maximum range of 10 R/hr for photon only should be OPERABLE at all
times except for cold shutdown and refueling outages. In case of failure of
the monitor, appropriate actions should be taken to restore its operational
capability as soon as possible.

Table 3.3-6 is based on the following Alarm/Trip Setpoints and Measurement
Ranges for each instrument listed. For the unit vent noble gas monitors, it
should be noted that there is an automatic switchover from the low/mid-range
channels to the high-range channel when the upper limits of the low- and.
mid-range channel measurement ranges are reached. In this case there is no
flow to the low- and mid-range channels from the unit vent sample line.

This is considered to represent proper operation of the this monitor.
Therefore, if automatic switchover to the high-range should occur, and the
low- and mid-range detectors are capable of functioning when flow is
re-established, the low- and mid-range channels should not be declared
inoperable and the ACTION statement in the Technical Specification does not
apply. This 1s also true while purging the low- and mid-range chambers
following a large activity excursion prior to resumption of low-level
monitoring and establishment of a new background.

ALARM/TRIP
INSTRUMENT SETPOINT MEASUREMENT RANGE¥
1) Area Monitor- The monitor trip setpoint 10-4R/hr to 10R/hr.

Upper Containment is based on 10 CFR 20

(VRS 1101/1201) limits. A homogeneous
mixture of the containment
atmosphere is assumed. The
setpoint value is defined as
the monitor reading when
the purge is operating at
the maximum flow rate.

This is the minimum required sensitivity of the instrument. Indicated
values on these instruments above or below these minimum sensitivity
ranges are acceptable and indicate existing conditions not instrument
inoperability.

COOK NUCLEAR PLANT - UNIT 1 B 3/4 3-2 AMENDMENT NO. g4, X34



INSTRUMENTASLON

BASES

Radiation Monitoring Instrumentation (Continued) .

INSTRUMENT

2)

3

4)

3)

Area Monitor
Containment High
Range (VRA 1310/
1410)

Process Monitor
Particulate
(ERS 1301/1401)

Process Monitor
Noble Gas
(ERS 1305/1405)

Steam Generator
PORV (MRA 1601)
(MRA 1602)
(MRA 1701)
(MRA 1702)

' Not Applicable.**

ALARM/TRIP

SETPOINT . MEASUREMENT RANGE*

1R/hr to 1 x 107 R/hr
Photons.

The monitor setpoint was
selected to reflect the
guidance provided in Generic
Letter 83-37 for NUREG-0737
Technical Specifications

x 1074 uCi/cc to

The monitor trip setpoint
uCi/cc

is based on 10 CFR 20

The setpoint was determined
using the Noble gas setpoint
and historical monitor data
of the ratio of particulates
to Noble gases.

~ =

The monitor trip setpoint 5.8 x 10:7 uCi/cc to
is based on 10 CFR 20 2.7 x 10 7 uCi/cc
limits. A homogeneous

mixture of the containment

atmosphere is assumed.

The setpoint value is defined

as the monitor reading when

the purge 1s operating at

the maximum flow rate.

0.1luCi/cc to l.OxlO2
uCi/cc.

% This is the minimum sensitivity of the instrument for normal operation, to
follow the course of an accident, and/or take protective actions. Values
of the instrument above or below this minimum sensitivity range are

acceptable.

¥% These monitors are used to provide data to assist in post-accident
off-site dose assessment.

COOK NUCLEAR PLANT - UNIT 2
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@ INSTRUMENTASCON

BASES

Radiation Monitoring Instrumentation (Continued)

ALARM/TRIP
INSTRUMENT SETPOINT MEASUREMENT RANGE*
6) Noble Gas Unit
Vent Monitors B -7
a) Low Range See Bases Section 5.8x10_2u01/cc to -
(VRS 1505) 3/4.3.3.10 2.7x10_3u01/cc
b) Mid Range Not Applicable¥¥ 1.3x10,"uCi/cc to
, (VRS 1507) 7.5x107yCi/ce
c) High Range Not Applicable¥* 2.9x10;, "uCi/cc to
(VRS 1509) 1.6x10 uCi/cc -
7) Gland Steam Condenser
Vent Noble Gas
Monitor _7 * J
a) Low Range See Bases Section ‘ 5.8x10 ,uCi/cc to
(SRA 1805) 3/4.3.3.10 2.7x10 “uCi/ce

8) Steam Jet Air

Ejector Vent Noble
@ Gas Monitor
2

a) Low Range See Bases Section 5.8x10-7uCi/cc to 2.7x10 “ucCi
(SRA 1905) 3/4.3.3.10 , cc.

b) Mid Range ‘ Not applicable,¥** l.3x10-3u01/cc to 7.5x102uCi/
(SRA 2907) cc.

c) High Range Not Applicable,¥¥* C 2.9x10-2uCi/cc to 1.6x104uci/
(SRA 2909) ce.,

9) Spent Fuel Storage The monitor setpoint is 1x10'1mR/hr to 1x104mR/hr
(RRC-330) selected to alarm and ‘

trip consistent with
10 CFR 70.24(a) (2)

* This is minimum sensitivity of the instrument for normal operation, to
follow the course of an accident, and/or take protective actions. Values
of the instrument above or below this minimum sensitivity range are

, acceptable. '

** These monitors are used to provide data to assist in posf-accident
off-site dose assessment.

ﬁ COOK NUCLEAR PLANT - UNIT 1 B 3/4 3-4 - AMENDMENT NO. g4, 124



INSTRUMENT. ON

BASES

Radiation Monitoring Instrumentation (Continued)

The Radiation Monitoring Instrumentation Surveillance Requirements per
Table 4.3-3 are based on the following interpretation:

1) The CHANNEL FUNCTIONAL TEST is successfully accomplished by the
injection of a simulated signal into the channel, as close to the
detector as practical, to verify the channel’s alarm and or trip
function only.

2) The CHANNEL CALIBRATION as defined in T/S Section 1.9 permits the
"known values" generated from radioactive calibration sources to
be supplemented with "known values" represented by simulated
signals for that subset of "known values" required for calibration
and not practical to generate using the radioactive calibration
sources.

3/4.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified minimunm
complement of equipment ensures that the measurements obtained from use of
this system accurately represent the spatial neutron flux distribution of
the reactor core. : ‘

3/4.3.3.3 SEISMIC INSTRUMENTATION

The OPERABILITY of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic
event and evaluate the response of those features important to safety. This
capability is required to permit comparison of the measured response to that
used in the design basis for the facility.

3/4.3.3.4 METEOROLOGICAL INSTRUMENTATION

The OPERABILITY of the meteorological instrumentation ensures that
sufficient meteorological data is available for estimating potential
radiation doses to the public as a result of routine or accidental

release of radioactive materials to the atmosphere. This capability

is required to evaluate the need for initiating protective measures

to protect the health and safety of the public. For the meteorological
instrumentation, the required channel check consists of a qualitative
assessment of channel behavior during operation by observation. For the 10
m wind speed and wind direction instruments the channel check also includes,
.when possible, a comparison of channel indications.
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BASES —

3/4.3.3.5 REMOTE SHUTDOWN INSTRUMENTATION

The OPERABILITY of the remote shutdown instrumentation ensures that
sufficient capability is available to permit shutdown and maintenance of HOT
STANDBY of the facility from locations outside of the control room. This
capability is required in the event control room habitability is lost and is
consistent with General Design Criteria 19 of 10 CFR 50.

3/4.3.3.5.1 APPENDIX R REMOTE SHUTDOWN INSTRUMENTATION

The OPERABILITY of the Appendix R remote shutdown instrumentation ensures
that sufficient instrumentation is available to permit shutdown of the
facility to COLD SHUTDOWN conditions at the local shutdown indication (LSI)
panel. In the event of a fire, normal power to the LSI panels may be lost.
As a result, capability to repower the LSI panels from Unit 2 has been
provided. If the alternate power supply is not available, fire watches will
be established in those fire areas where loss of normal power to the LSI
panels could occur in the event of fire. This will consist of either
establishing continuous fire watches or verifying OPERABILITY of fire
detectors per Specification 4.3.3.7 and establishing hourly fire watches.
The details of how these fire watches are to be implemented are included in
a plant procedure.

3/4.3.3.7 FIRE DETECTION INSTRUMENTATION

OPERABILITY of the fire detection systems/detectors ensures that adequate
detection capability is available for the prompt detection of fires. This
capability is required in order to detect and locate fires in their early
stages. Prompt detection of the fires will reduce the potential for damage
to safety related systems or components in the areas of the specified .
systems and is an integral element in the overall facility fire protection
program. In the event that a portion of the fire detection systems is
inoperable, the action statements provided maintain the facility’s fire
protection program and allows for continued operation of the facility until
the inoperable system(s)/detector(s) are restored to OPERABILITY. However,
it is not our intent to rely upon the compensatory action for an extended
period of time and action will be taken to restore the minimum number of
detectors to OPERABLE status within a reasonable period,

3/4.3.3.8 POST-ACCIDENT INSTRUMENTATION

The OPERABILITY of the post-accident instrumentation ensures that sufficient
information is available on selected plant parameters to monitor and assess
these variables during and following an accident.

The containment water level and containment sump level transmitters will be
modified or replaced and OPERABLE by the end of the refueling outage
scheduled to begin In February 1989.

*Amendment 112 (Effective before startup following refueling outage
currently scheduled in 2/89).
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INSTRUMENTASION

BASES

3/4.3.3.9 RADIOAGCTIVE LIQUID EFFLUENT INSTRUMENTATION

3/4.3.3.9 The radioactive liquid effluent instrumentation is provided to
monitor and control,- as applicable, the releases of radioactive materials
in liquid effluents during actual or potential releases. The alarm/trip
setpoints for these instruments shall be calculated in accordance with
NRC approved methods in the ODCM to ensure that the alarm/trip will occur
prior to exceeding the limits of 10 CFR Part 20. The OPERABILITY and use
of this instrumentation is consistent with the requirements of General
Design Criteria specified in Section 11.3 of the Final Safety Analysis
Report for the Donald C. Cook Nuclear Plant.

3/4.3.3.10 RADIOACTIVE GASEQUS EFFLUENT INSTﬁUHENTATION

3/4.3.3.10 The radioactive gaseous effluent instrumentation is provided to
monitor and control, as applicable, the releases of radioactive materials
in gaseous effluents during actual or potential releases. The alarm/trip
setpoints for these instruments shall be calculated in accordance with NRC
approved methods in the ODCM to ensure that the alarm/trip will occur
prior to exceeding the limits of 10 CFR Part 20, This instrumentation
also includes provisions for monitoring the concentrations of potentially
explosive gas mixtures in the waste gas holdup system. The OPERABILITY

and use of this instrumentation is consistent with the requirements of
General Design COriteria specified in Section 11.3 of the Final Safety
Analysis Report for the Donald C. Cook Nuclear Plant.

COOK NUCLEAR PLANT - UNIT 1 B 3/4 3-7 AMENDMENT NO.




@ - EMERGENCY G@RE COOLING SYSTEM

BASES

With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is acceptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the limited core cooling requirements.

The limitation for a maximum of one centrifugal charging pump to be OPERABLE
and the Surveillance Requirement to verify all charging pumps and safety

injection pumps, except the required OPERABLE charging pump, to be inoperable
below 170 F provides assurance that a mass addition pressure transient can be
relieved by the operation of a single PORV, ’

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensures that at a minimum, the assumptions used in the safety
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
requirements for throttle valve position stops and flow balance testing
provide assurance that proper ECCS flows will be maintained in the event of a
LOCA. Maintenance of proper flow resistance and pressure drop in the piping
system to each injection point is necessary to: (1) prevent total pump flow
from exceeding runout conditions when the system is in its minimum resistance
configuration, (2) provide the proper flow split between injection points in
accordance with the assumptions used in the ECCS-LOCA analyses, and (3)
provide an acceptable level of total ECCS flow to all injection points equal
to or above that assumed in the ECCS-LOCA analyses.
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BASES

3/4.5.5 REFUELING WATER STORAGE TANK

The OPERABILITY of the RWST as part of the ECCS ensures that sufficient

negative reactivity is injected into the core to counteract any positive

increase in reactivity caused by RCS system cooldown, and ensures that a

sufficient supply of borated water is available for injection by the ECCS in

the event of a LOCA. Reactor coolant system cooldown can be caused by
inadvertent depressurization, a loss of coolant accident or a steam line

rupture. The limits on RWST minimum volume and boron concentration ensure that f
1) sufficient water is available within containment to permit recirculation
cooling flow to the core, and 2) the reactor will remain subcritical in the
cold condition following mixing of the RWST and the RCS water volumes with all
control rods inserted except for the most reactive control assembly. These
assumptions are consistent with the LOCA analyses.

The contained water volume limit includes an allowance for water not usable
because of tank discharge line location or other physical characteristics.

The limits on contained water volume and boron concentration of the RWST also
ensure a pH value of between 7.6 and 9.5 for the solution recirculated within
containment after a LOCA. This pH band minimizes the evolution of iodine and
minimizes the effect of chloride and caustic stress corrosion on mechanical

@ systems and components.,

. The ECCS analyses to determine F, limits in Specifications 3.2.2 and 3.2.6
assumed a RWST water temperaturerf 70°F. This temperature value of the RWST
water determines that of the spray water initially delivered to the
containment following LOCA. It is one of the factors which determines the
containment back-pressure in the ECCS analyses, performed in accordance with
the provisions of 10 CFR 50.46 and Appendix K to 10 CFR 50. The value of the
minimum RWST temperature in Technical Specification 3.5.5 has been
conservatively changed to 80°F to increase the consistency between Units 1
and 2. The lower RWST temperature results in lower containment pressure from
containment spray and safeguards flow assumed to exit the break. Lower
containment pressure results in increased flow resistance of steam exiting
the core thereby slowing reflood and increasing PCT.
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-t TABLE 3.3-2
REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

10.

11.

Manual Reactor Trip
Power Range, Neutron Flux
Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux
High Negative Rate

Intermediate Range, Neutron Flux
Source Range, Neutron Flux

Overtemperature Delta T
Overpower Delta T
Pressurizexr Pressure--Low {

Pressurizer Pressure--High

Pressurizer Water Level--High

*Neutron detectors are exempt from response time testing.

RESPONSE TIME

NOT APPLICABLE

Less than or equal
seconds¥*

NOT APPLICABLE
Less than or equal
seconds¥*

NOT APPLICABLE
NOT APPLICABLE

Less than or equal
seconds¥®

Less than or equal
seconds¥*

Less than or equal
seconds

Less than or equal
seconds,

Less than or equal
seconds

to

to

to

to

to

to

the neutron flux signal portion of the channel shall be measured from
detector output or input of first electronic component in channel.
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INITIATING SIGNAL AND FUNCTION

- TABLE 3.3-5

ENGINEERED SAFETY FEATURES RESPONSE TIMES

RESPONSE TIME IN SECONDS

1. Manual

a.

d.

Safety Injection (ECCS)

Feedwater Isolation

Reactor Trip (SI)

Containment Isolation-Phase "A"
Containment Purge and Exhaust Isolation
Auxiliary Feedwater Pumps

Essential Service Water System
Containment Air Recirculation Fan

Containment Spray
Containment Isolation-Phase "B"
Containment Purge and Exhaust Isolation

Containment Isolation-Phase "A"
Containment Purge and Exhaust Isolation

Steam Line Isolation

2. Containment Pressure-High

QMO Mo o

Safety Injection (ECCS)

Reactor Trip (from SI)

Feedwater Isolation

Containment Isolation-Phase "A"
Containment Purge and Exhaust Isolation
Auxiliary Feedwater Pumps

Essential Service Water System

COOK NUCLEAR PLANT - UNIT 2 3/4 3-26

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable

Not Applicable

Less than or equal to
27.0@@/27.04++

Less than or equal to 3.0
Less than or equal to 8.0
Not Applicable

Not Applicable

Not Applicable

Not Applicable
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@ -t TABLE 3.3-5 (Continued)
} ENGINEERED SAFETY FEATURES RESPONSE TIMES
INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
3. Pressurizer Pressure-Low
a. Safety Injection (ECCS) Less than or equal to
27.0@@/27.0++
b. Reactor Trip (from SI) Less than or equal to 3.0
c. Feedwater Isolation Less than or equal to 8.0
d. Containment Isolation - Phase "A" Less than or equal to 18,0#
e. Containment Purge and Exhaust
Isolation Not Applicable
f. Motor Driven Auxiliary Feedwater
Pumps Less than or equal to 60.0
g. Essential Service Water System Less than or equal to
48.,044+/13.0#
4, Differential Pressure Between Steam Lines - High
a. Safety Injection (ECCS) ‘ Less than or equal to
27.0@@/37.0@
b. Reactor Trip (from SI) Less than or equal to 3.0
c. Feedwater Isolation Less than or equal to 8.0
d. Containment Isolation - Phase "A" Less than or equal to
18.0#/28.0##
e. Containment Purge and Exhaust
Isolation Not Applicable
£. Motor Driven Auxiliary Feedwater
Pumps Less than or equal to 60.0
g. Essential Service Water System Less than or equal to
13.0#/48.0##
5. Steam Flow in Two Steam Lines - High Coincident
with Tavg--Low-Low
a. Safety Injection (ECCS) Not Applicable
b. Reactor Trip (from SI) Not Applicable
c. Feedwater Isolation Not Applicable
d. Containment Isolation-Phase "A" Not Applicable
e. Containment Purge and Exhaust
Isolation Not Applicable
f. Auxiliary Feedwater Pumps Not Applicable
g. Essential Service Water System Not Applicable
h. Steam Line Isolation Less than or equal to 13.0
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vt TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

6. Steam Line Pressure--ﬁow

a.

Safety Injection (ECCS)

Reactor Trip (from SI)
Feedwater Isolation
Containment Isolation-Phase "A"

Containment Purge and Exhaust
Isolation

Motor Driven Auxiliary Feedwater
Pumps

Essential Service Water System

Steam Line Isolation P

7. Containment Pressure--High-High

[o Mo I « 2l

Containment Spray

Containment Isolation-Phase "B"
Steam Line Isolation

Containment Air Recirculation Fan

8. Steam Generator Water Level--High-High

a.
b.

Turbine Trip
Feedwater Isolation

9. Steam Generator Water Level--Low-Low

a. Motor Driven Auxiliary Feedwater
Pumps
b. Turbine Driven Auxiliary Feedwater
Pumps
10. 4160 volt Emergency Bus Loss of Voltage
a. Motor Driven Auxiliary Feedwatexr
Pumps
11. Loss of Main Feedwater Pumps
a, Motor Driven Auxiliary Feedwater

Pumps

12. Reactor Coolant Pump Bus Undervoltage

a.

COOK NUCLEAR PLANT - UNIT 2

Turbine Driven Auxiliary Feedwater
Pumps

RESPONSE TIME IN SECONDS

Less

Less
Less
Less

than

. 27.0@@/37

than
than
than

or

.0@

or
or
or

18.0#/28 . O##

equal

equal
equal
equal

Not Applicable

Less than or equal
Less than or equal
14.0#/48 . O##
Less than or equal

Less than or equal
Not Applicable

Less than or equal
Less than or equal

Less
Less

Less

Less

Less

Less

Less

3/4 3-28

than
than

than

than

than

than

than

or
or

or

or

or

equal
equal

equal

equal

equal

equal

to
to

to
to

to
to

to

to

to
to

to

to

to

to

to

to

or equal to

AMENDMENT NO. 34, X97, X33

< W
o O

60.0

11.0

45.0

10.0
600.0

2.5

11.0

60.0

60.0

60.0

60.0

60.0






- e . TABLE 3.3-5 (Continued)

TABLE NOTATION

#

Diesel generator starting and sequence loading delays not included.
Offsite power available. Response time limit includes opening of

. valves to establish SI path and attainment of discharge pressure

H##

© -

for centrifugal charging pumps.

Diesel genefator starting and sequence loading delays included.
Response time limit includes opening of valves to establish SI
path and attainment of discharge pressure for centrifugal charging
pumps. ‘

Diesel generator starting and sequence loading delays included. Response
time limit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugal charging, SI, and RHR pumps.
Sequential transfer of charging pump suction from the VCT to the RWST (RWST
valves open, then VCT valves close) is NOT included.

Diesel generator starting and sequence loading delays included. Response
time limit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugal charging pumps. Sequential transfer
of charging pump suction from the VCT to the RWST (RWST valves open, then
VCT valves close) is included.

Diesel generator starting and sequence loading delays NOT included.

Offsite power available. Response time limit includes opening of valves to
establish SI path and attainment of discharge pressure for centrifugal
charging pumps. Sequential transfer of charging pump suction from the VCT
to the RWST (RWST valves open, then VCT valves close) is included.
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LIMITING SARETY SYSTEM SETTINGS

BASES

Overpower Delta T

The Overpower Delta T reactor trip provides assurance of fuel integrity, e.g.,
no melting, under all possible overpower conditions, limits the required range
for Overtemperature Delta T protection, and provides a backup to the High
Neutron Flux trip. The setpoint includes corrections for changes in density.
and heat capacity of water with temperature, and dynamic compensation for
piping delays from the core to the loop temperature detectors. The reference
average temperature (T'’) is set equal to the full power indicated Tavg to
ensure fuel integrity during overpower conditions for the range of full power
average temperatures assumed in the safety analysis. The overpower delta T
reactor trip provides protection or baék-up protection for at-power steam line
break events. Credit was taken for operation of this trip in the steam line
break mass/energy releases outside containment analysis. In addition, its
functional capability at the specified trip setting is required by this
specification to enhance the overall reliability of the Reactor Protection
System.

Pressurizer Pressure

The Pressurizer High and Low Pressure trips are provided to limit the pressure
range in which reactor operation is permitted. The High Pressure trip is
backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves
(2485 psig). The High Pressure trip provides protection for a Loss of
External Load event. The Low Pressure trip provides protection by tripping
the reactor in the event of a loss of reactor coolant pressure.

Pressurizer Water Level

The Pressurizer High Water Level trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level to a volume
sufficient to retain a steam bubble and prevent water relief through the
pressurizer safety valves. The pressurizer high water level trip precludes
water relief for the uncontrolled control rod assembly bank withdrawal
at-power event.
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INSTRUMENTASION (Continued)

BASES

ESF response times specified in Table 3.3-5 which include sequential
operation of the RWST and VCT valves (Notes @ and @Q@) are based on values
assumed in the non-LOCA safety analyses. These analyses take credit for
injection of borated water from the RWST. Injection of borated water is
assumed not to occur until the VCT charging pump suction valves are closed
following opening of the RWST charging pump suction valves. When sequential
operation of the RWST and VCT valves is not included in the response times
(Note ++), the values specified are based on the LOCA analyses. The LOCA
analyses take credit for injection flow regardless of the source.
Verification of the response times specified in Table 3.3-5 will assure that
the assumption used for VCT and RWST valves are valid.

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.1 RADIATION MONITORING INSTRUMENTATION

Noble gas effluent monitors provide information, during and following
an accident, which is considered helpful to the operator in assessing the
plant condition. It is desired that these monitors be OPERABLE at all times
during plant operation, but they are not required for safe shutdown of the
plant,

In addition, a minimum of two in containment radiation-level monitors
with a maximum range of 10 R/hr for photon only should be OPERABLE at all
times except for cold shutdown and refueling outages. In case of failure of
the monitor, appropriate actions should be taken to restore its operational
capability as soon as possible.

Table 3.3-6 is based on the following Alarm/Trip Setpoints and Measurement
Ranges for each instrument listed. For the unit vent noble gas monitors, it
should be noted that there is an automatic switchover from the low/mid-range
channels to the high-range channel when the upper limits of the low- and
mid-range channel measurement ranges are reached. In this case there is no
flow the low- and mid-range channels from the unit.vent sample line. This
is considered to represent proper operation of this monitor. Therefore, if
automatic switchover to the high-range should occur, and the low- and
mid-range detectors are capable of functioning when flow 1is re-established,
the low- and mid-range channels should not be declared inoperable and the
ACTION statement in the Technical Specification does not apply. This is
also true while purging the low- and mid-range chambers following a large
activity excursion prior to resumption of low-level monitoring and
establishment of a new background.
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INSTRUMENTASION

BASES

Radiation Monitoring Instrumentation (Continued)

INSTRUMENT

1) Area Monitor-
Upper Containment
(VRS 2101/2201)

2) Area Monitor-
Containment High
Range (VRA 2310/
2410)

3) Process Monitor
Particulate
(ERS 2301/2401)

4) Process Monitor
Noble Gas
. (ERS 2305/2405)

5) Steam Generator PORV Not Applicable.¥**

(MRA 2601)
(MRA 2602)
(MRA 2701)
(MRA 2702)

*This is the minimum required sensitivity of the instrument.

ALARM/TRIP
SETPOINT

The monitor trip setpoint

is based on 10 CFR 20
limits. A homogenous
mixture of the containment
atmosphere is assumed. The
setpoint value is defined as
the monitor reading when

the purge is operating at
the maximum flow rate.

The monitor setpoint was
selected to reflect the guidance
provided in Generic Letter 83-37
for NUREG-0737 Technical
Specifications.

The monitor trip setpoint is
based on 10 CFR 20

The setpoint was detemined
using the Noble gas setpoint
and historical monitor data
of the ratio of particulate
o Noble gases.

The monitor trip setpoint

is based on 10 CFR 20
limits. A homogenous
mixture of the containment
atmosphere is assumed. The
setpoint value is defined as
the monitor reading when
the purge 1s operating at
the maximum flow rate.

MEASUREMENT RANGE¥

10 *R/hr to 10R/hr.

" 1R/hr to 1 x 10'R/hr

Photons.
-4
1.5x10 uCi to 7.5
ucCi.
-7
5.8x10 2uCi/cc to

2.7x10 “uCi/cc

2

0.luCi/cc to 1.0x10

uCi/cc.

Indicated

values on these instruments above or below these minimum sensitivity ranges

inoperability.
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INSTRUMENTAMMION

BASES

Radiation Monitoring Instrumentation (Continued)

INSTRUMENT

6) Noble Gas Unit

Vent Monitors

ALARM/TRIP
SETPOINT

MEASUREMENT RANGE»

a) Low Range See Bases Section 5.8x10-7u01/cc to 2.7x10-2
(VRS 2505) 3/4.3.3.10 u()i./ct:_._3

b) Mid Range Not Applicable¥* 1.3x102 uCi/cc to
(VRS 2507) 7.5x10"yCi/cc

¢) High Range Not Applicable¥* 2.9x104 uCi/cc to
(VRS 2509) 1.6x10 uCi/cc

7) Gland Steam

Condenser Vent Noble Gas

Monitor -7

a) Low Range See Bases Section 5.8x10_2uCi/cc to
(SRA 2805) 3/4.3.3.10 2.7x10 "uCi/cc.

8) Steam Jet Air
Ejector Vent Noble
e Gas Monitor

a) Low Range See Bases Section 5.8x10-7uCi/cc to 2.7x10-2uci |
(SRA 2905) 3/4.3.3.10 cc. !

b) Mid Range Not applicablei** l.3x10-3u01/cc to 7.5x102u01/
(SRA 2907) cc. i

-2 |
c¢) High Range Not Applicable.¥* 2.9x10 2uCi/cc to l.6x104u01/

9)

(SRA 2909)

Spent Fuel Storage

The monitor setpoint is

cc.

1x10 " YmR/hr to

1x10*mR /hr

|
|
!
(RRC-330) selected to alarm and 1
trip consistent with |
10 CFR 70.24(a) (2) 1
|

% This is minimum sensitivity of the instrument for normal operation, to

follow the course of an accident, and/or take protective actions. Values

of the instrument above or below this minimum sensitivity range are

acceptable.

** These monitors are used to provide data to assist in post-accident
off-site dose assessment.

COOK NUCLEAR PLANT - UNIT 2 B 3/4 3-1c AMENDMENT NO.



INSTRUMENTASION

BASES

The Radiation Monitoring Instrumentation Surveillance Requirements per
Table 4.3-3 are based on the following interpretation:

1 The CHANNEL FUNCTIONAL TEST is successfully accomplished by the
injection of a simulated signal into the channel, as close to the
detector as practical, to verify the channel’s alarm and/or trip
function only.

2) The CHANNEL CALIBRATION as defined in T/S Section 1.9 permits the
"known values" generated from radioactive calibration sources to be
supplemented with "known values" required for calibration and not
practical to generate using the radioactive calibration sources.

COOK NUCLEAR PLANT - UNIT 2 B 3/4 3-1d AMENDMENT NO.







9 EMERGENCY CG&E COOLING SYSTEMS

BASES

. <,
With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the limited core cooling requirements.

The limitation for a maximum of one centrifugal charging pump to be OPERABLE
and the Surveillance Requirement to verify all charging pumps and safety
injection pumps, except the required OPERABLE charging pump, to be inoperable
below 152°F provides assurance that a mass addition pressure transient can be
relieved by the operation of a single PORV.

The Surveillance Requirements provided to ensure OPERABILITY of each component
ensures that at a minimum, the assumptions used in the safety analyses are met
and that subsystem OPERABILITY is maintained., Surveillance requirements for
throttle valve position stops and flow balance testing provide assurance that
proper ECCS flows will be maintained in the event of a LOCA. Maintenance of
proper flow resistance and pressure drop in the piping system to each
injection point is necessary to: (1) prevent total pump flow from exceeding
runout conditions when the system is in its minimum resistance configuration,
(2) provide the proper flow split between injection points in accordance with
the assumptions used in the ECCS-LOCA analyses, and (3) provide an acceptable
level of total ECCS flow to all injection points equal. to or above that

ﬁ assumed in the ECCS-LOCA analyses.

0 COOK NUCLEAR PLANT - UNIT 2 B 3/4 5-2 AMENDMENT NO. 329
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EMERGENCY G@RE COOLING SYSTEMS

BASES

3/4.5.5 REFUELING WATER STORAGE TANK

The OPERABILITY of the RWST as part of the ECCS ensures that sufficient
negative reactivity is injected into the core to counteract any positive
increase in reactivity caused by RCS system cooldown, and ensures that a
sufficient supply of borated water is avajilable for injection by the ECCS in
the event of a LOCA. Reactor coolant system cooldown can be caused by
inadvertent depressurization, a LOCA or steam line rupture. The limits of
RWST minimum volume and boron concentration ensure that 1) sufficient water
is availlable within containment to permit recirculation cooling flow to the
core, and 2) the reactor will remain subcritical in the cold condition
following mixing of the RWST and the RCS water volumes with all control rods
inserted except for the most reactive control assembly. These assumptions
are consistent with the LOCA analyses.

The contained water volume limit includes an allowance for water not usable
because of tank discharge line location or other physical characteristics.

The limits on contained water volume and boron concentration of the RWST
also ensure a pH value of between 7.6 and 9.5 for the solution recirculated
within containment after a LOCA. This pH band minimizes the evolution of
iodine and minimizes the effect of chloride and caustic stress corrosion on
mechanical systems and components.

The ECCS analyses to determine F. limits in Specifications 3.2.2 and 3.2.6 -
assumed a RWST water temperaturerf 80°F. This temperature value of the
RWST water determines that of the spray water initially delivered to the
containment following LOCA. It is one of the factors which determines the
containment back-pressure in the ECCS analyses, performed in accordance with
the provisions of 10 CFR 50.46 and Appendix K to 10 CFR 50,

COOK NUGLEAR PLANT - UNIT 2 B 3/4 5-3 AMENDMENT NO.
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@ - TABLE 3.3-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

1. Manual Reactor Trip

2. Power Range, Neutron Flux
(High and Low Setpoint)

3. Power Range, Neutron Flux,
High Positive Rate

4, Power Range, Neutron Flux,
High Negative Rate

5. Intermediate Range, Neutron Flux
6. Source Range, Neutron Flux

7. Overtemperature delta T

8. Overpower delta T

@ 9. Pressurizer Pressure--Low

10.Pressurizer Pressura--High

11l.Pressurizer Water Level--High

"M‘l’a’xl’vO("dL”(\):’l\ 10 "39'07

RESPONSE TIME

NOT APPLICABLE

Less than or equal to .
0.5 seconds '

NOT APPLICABLE

Less than or equal to
0.5 seconds* |

NOT APPLICABLE
NOT APPLICABLE

Less than or equal to
6.0 seconds ’

QE:&B&L&G%BES» {

Less than or equal to ’
1.0 seconds

Less than or equal to
1.0 seconds ,

NOT APPLICABLE i

e ot A T e,

A ¥ e

e

Neutron detectors are exempt from response time testing. Response time
of the neutron flux signal portion of the channel shall be measured from
detector output or input of first electronic component in channel.

0 ) COOK NUCLEAR PLANT - UNIT 1
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TABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

12. Loss of Flow - Single Lo?p
l

{(Above P-8)

13. Loss of Flow - Two loops
(Above P-7 and below P-8)

14, Steam Cenerator Water Level--Low-low

15. Steam/Feedwater Flow Hismatch and
Low Steam Generator Water Level

16. Undervoltage-Reactor Coolant Pumps

17. Underfrequency-Reactor Coolant Pumps

18. Turbine Trip

A. Low Fluid 011 Pressure
B. Turbine Stop Valve

19. Safety Injection Input from ESF

20, Reactor Coolant Pump Breaker Position Trip

COOK NUCLEAR PLANT - UNIT 1

-

374 3-11

RESPONSE TIHE

< 1.0 seconds
< 1.0 seconds
< 1.5 seconds

NOT APPLICABLE
< 1.2 geconds
< 0.6 seconds

NOT APPLICABLE
NOT APPLICABLE

NOT APPLICABLE

NOT APPLICABLE

AMENDMENT No. 148
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INITIATING SIGNAL AND FUNCTION

LOcte ouk %%Y“\bd ls

e TABLE 3.3-5

ENGINEERED SAFETY FEATURES RESPONSE TIMES

RESPONSE TIME IN SECONOS

a.

. ’ d.

1. Manual

Safety In&ection'(ECCS)

Feedwater [solation

Reactor Trip (SI)

Contajnment I§o1ation-Phase "A"
Containment Purge and Exhaust Isolation
Auxiliary Fee&water Pumps

Essential Service Water System
Containment Air Recirculation Fan
Containment Spray

Containment Isolation-Phase "B"
Containment Purge and Exhaust I[solation
Containment Isolation-Phase “A"
Containment Purge and Exhaust Isolation

Steam Line Isolation

2. Containment Pressure-High

@ ”

D. C. COOK-UNIT 1

safety Injection (ECCS)

Reaétor Trip (from SI)

Feedwater Isolation |

Containment [solation-Phase "A"
Containment Purge and E;haust Isolation
Auxiliary Feedwater Pumps

Essential Service Water System

3/4 3-27

Not Applicable
Not Applicable
Not Applicable

Not Applicable

Not Appliqabie
Not Applicable
Not App]icable
Not Applicable
Not Applicable
Not Applicable
Not Applicablé
Not App]icablé
Not Abp]icable
Not’Applicable

< 27.0*

< 3.0

< 8.0

< 18.0%/28.0%
Not Applicable
Not Apolicable

< 13.0%/28.07

#EC a0
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TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

RESPONSE TIME IN SECONDS

3., Pressurizer Pressure-Low 2720 L0 ++
a. Safety Injection (ECCS) <22 0%13 0
b. Reactor Txip (from SI) < 3.0
c. Feedwater Isolation < 8.0
d. Containment Isolation-Phase "A" < 18.0#
e. Containment Purge and Exhaust Isolation

£. Auxiliary Feedwater Pumps
g. Essential Service Water System

%
R
an
> >
g o
»J 'O
=
ol
oo
o
o o
e
o0

A
»
o
o
~
[
w
o
*

.

4. Differential Pressure Between Steam Lines-High .
£37.0@4& /272.0@
< 3I0MAS 0N

Safety Injection (ECCS)

. Reactor Trip (from SI)
Feedwater Isolation
Containment Isolation-FPhase "A"

Auxiliary Feedvater Pumps
Essential Service Water Systen

RN Mo Qoo

Containment Purge and Exhaust Isolation

.0
.0
8.0#/28.0mn
Not Applicable
Not Applicable
< 13.0%/48.0un

IAIAIAL
t-oou

5, Steam Flow in Two Steam Lines - High Coincident

with T --lov-Low
avE

Safety Injection (ECCS)
Reactor Trip (from SI)
Feedwater Isolation
Containment Isolation-Phase "A"

.

Auxiliary Feedwater Pumps
Essential Service Water System
Steam Line Isolation

T O Q.0 O R

COOK NUCLEAR PLANT - UNIT 1

Containment Purge and Exhaust Isolation

3/4 3-28

' 90@@/390@

IANALAIA
O

5.
10
20. 0#/30 Own
ot Applicable
ot Applicable
15.0#/50.0mn
13.0

2 x|

IALIA

AMENDMENT NO. 279 147
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TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

RESPONSE TIME IN SECONDS

6. Steam Flow in Two Steam Lines-High
Coincident With Steam Line Pressure-low

- —  w

Safety Injection (ECCS)

Reactor Trip (from SI)

Feedwater Isolation

Containment Isolation-Phase "A"
Containment Purge and Exhaust Isolation
Auxiliary Feedwater Pumps

Essential Service Water System

Steam Line Isolation

SR MO AN OCR

7. Containment Pressure--High-High

Containment Spray

Containment Isolation-Phase "B"
Steam Line Isolation ‘
Containment Air Recirculation Fan

an oe

8. Steam Generator Water Level--High-High

a. Turbine Trip
b. Feedwater Isolation

9. Steam Generator Water Level--Low-Low

a. Motor Driven Auxiliary Feedwater Pumps
b. Turbine Driven Auxiliary Feedwater Pumps

10. 4160 volt Emergency Bus Loss of Voltage

" a. Motor Driven Auxiliary Feedwater Pumps

11, loss of Main Feedvater Pumps

a. Hotor Driven Auxiliary Feedwater Pumps

12. Reactor Coolant Pump Bus Undervoltaga

a. Turbine Driven Auxiliary Feedwater Pumps

COOK NUCLEAR PLANT - UNIT 1 3/4 3-29

I~

%

oy 0@ /37.080

3.0

8.0
18.0#/28.0ms

ot Applicable

ot Applicable
14.0#/48.0n8
11.0

2% BIAIAIAL

IAIA

< 45.0

Not Applicable
< 10.0

< 660.0

IATA

IAIA
o
o
o

60.0

A

< 60.0

< 60.0

AMENDMENT NO.49, 120, 147
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-t TABLE 3.3-5 (Continued)

TABLE NOTATION e—— '
-~ Pad < \

* Diesel generator starting and‘seqdénce loading delays included. Response
time limit includes opening of valves.to establish SI path and-attainment/of
discharge pressure for centrifugal charging pumps,isI”gnd RHR pumps. ...

# Diesel generator starting and sequence 'loading delays not included.
Offsite power available. Response time limit includes opening of valves
to establish SI path and attainment of discharge pressure for
centrifugal charging pumps.

»

## Diesel generator starting and sequence loading delays included.
Response time limit includes opening of valves to establish SI path and
attainment of discharge pressure for centrifugal charging pumps.

’ ++ Diesel generator starting and sequence loading delays included. Response
time limit includes opening of valves to establish SI path and attainment

of discharge pressure for centrifugal charging, SI, and RHR pumps.
Sequential transfer of charging pump suction from the VCT to the RWST .
. (RWST valyes open, then VCT valves close) is NOT included.

@ Diesel generator starting and sequence loading delays included. Response
*  time limit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugal charging pumps. Sequential transfer

of charging pump suction from the VCT to the RWST (RWST valves open, then
VCT valves close) 1is included.

@@ Diesel generator starting and sequence loading delays NOT included.
Offsite power available. Response time limit includes opening of valves
to establish SI path and attainment of discharge pressure for centrifugal
charging pumps. Sequential transfer of charging pump suction from the VCT
to the RWST (RWST valves open, then VCT valves close) 1is included.

"

COOK NUCLEAR PLANT - UNIT 1 3/4 3-30 AMENDMENT NO.



@  Thus pPage /72716/’&%/0/7@/% JeSt b/‘”‘/(—
- EQERGENCY CORE COOLING SYSTEMS
3/4.5} BORON INJECTION SYSTEM

BORON INB%CTION TANK
LIMITING thﬁITION FOR_QPERATION
2\

3.5.4.1 The bo injection tank shall be OPERABLE with:

a. A minimum ontained volume of 300 gaildns of borated water,
b. Between 20,000 and 22,500 ppm of bopén, and
¢. A minimum solution temperature of/145°F,

APPLICABILITY: MOODES 1, 2 angd 3.

ACTION: -

) With the boron 1n3ect1cn tank ino er le, restora the tank to OPERABLE status
within 1 hour or be in HOT STANDBY ¥4nd borated to a SHUTDOWN MARGIN equivalent
to 1% Ak/k at 200°F within the ne hours; rastore the tank to OPERABLE status
within the next 7 'days or be in HOT SHUTOOWN within the next. 12 hours.

SURVEILLANCE REOUIREHENT

4.5.4.1 The boron injection tank shall be dem;\§trated QPERABLE by:

a. Verifyipig the water level through a recirculation flgw tast at least

c‘

0. C. COOK -~ UNIT 1 . 3/4 -9 . Amendzert No. 53
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EMERGENCY CORE CDOLING SYSTEMS

HEAT TRACING

LIMITING CONDITION FORMOPERATION

3.5.4.2 At least two indepagdent channels of éﬁt tracing shall be OPERABLE
for the boron fnjection tank \and for the heat fraced portions of the associated

flow paths.
APPLICABILITY: MODES 1, 2 and 3.

ACTION:

With only one channel of heat tracing 3p gither the boron injection tank or on
the heat tracad portion of an associated\/flow path OPERABLE, operation may
continue for up to 30 days provided the fank and flow path temperatures are
verified to be > 145°F at least once per 8\hours; otherwise, be in HOT SHUTDQWN

within 12 hours.

SURVEILLANCE REQUIREMENTS

AN

tank and associated

4.5.4.2 Each heat tracing chan é: for the boron injecti
flow path shall be demonstrated/OPERABLE:

a. At least once per 31/days- by energizing each heat \tracing channel,

b. At least onca per 24 hours by verifying the tank and\flow path
temperatures to be/> 145°F. The tank temperature sha 1 te determined
by measurement. he flow path temperaturs shall be determined by
aither measurement or recirculation flow until establistmant of
equilibrium tempgratures within the tank. .

0. C. COG¥ - UNIT 1 j 3/4 5-10 Anencment No. 93 ‘




@  DESIGN FEALTHRES

a. In accordance with the code-requirements specified in Sectiom 4.1.6
of the FSAR, with allovance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For & pressure of 2485 psig, and

c. For s temperaturs of 650°F, except for the pressurizer vhich is 680°F.

VOLUME

5.4.2 Th; total contained volume of the reactor coolant si:ten is 12,612
+ 100 cubic feet at a nominal Tavg of 70°F.

5.5 EMERGENCY CORE COOLING SYSTEMS

5.5.1 The emergency core cooling systems are designed and shall be

maintained in accordance with the original design provisions
contained i{n Section 6.2 of the FSAR with allowvance for normal

- degradaction pursuant to the applicable Surveill ements
' ~ Treed ©®
5.6 FUEL STORAGE —_—

CRITICALITY - SPENT FUEL

. 5.6.1.1: The spent fuel storage racks are designed and shall be maintained
with:
'a. A keff equivalent to less than 0.35 when flooded with unborated
water, .
b. A nominal 10.5 inch center-co-cenzer distance betwveen fuel

assemblies placed Iin the storage racks.

c. 1. A separate region within the spenz fuel storage racks (defined
as Region 1) shall be established for storage of Nestinghouse
fuel with ‘nominal enrichment above 3.95 weight percent U-235
and with burnup less than 5,550 MWD/MTU. °‘In Region 1, fuel
shall be sctored in a three-out-of-four cell configuration with
one symmetric cell location of each 2 x 2 cell array vacant.

2. The boundary between the Region 1 mentioned above and the
rest of the spent fuel storage racks (defined as Region 2)
shall be such that the three-out-of-four storage requirement
shall be carried into Regicn 2 by, at least, one row as shown
in Figure 5.6-1.

%&Uﬁ one. excgakon. This exce,of/bn s Jhe CIES bacon makeuO
@%v\em and Yhe BET.

COOK NUCLEAR PLANT - UNIT 1 5-5 AMENDMENT NO.73,118,136
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. et
LIMITING SAFETY SYSTEM SETTINGS

BASES

Ovarpover dsltg ¥,

rpover delta T reactor crip provides assurance of fuel integrity,

z§:,?v;o aslting, under all possible overpover condicions, limits the
required range for Overtemperacure delta T protsction, and provides a
backup to the High Neutron Flux crip. The setpoint includes corrections
for changes in density and heat capacity of water wich tsmperaturs, and ¢
dynamic compensation for piping delays from the core to the }oop

resmperature decectors. The reference average temparacura (TI") is sec

equal to che full power indicaced Tavg to ensure fusl incegrity during.
overpower conditions for che range of full power average cemggratures
assuned Ln the safety analysis. SO Credit-wzsTa e OT=G R0 AT
ST C L LD~ LO e o CLd ACALLSBSweetVO ver, flcs functional capability at
3 scified crip sereowy i rTqulted Dy chis specificacion to enrhance
the overall reliabilicy of the Reaczor Protection System.

B

Pragsurizer Pressure

The Pressurizer High and Low Pressure trips are provided to lizit the
pressure range in which ra2ac:zor operation Is permicted. The High
Pressure trip is backed up v the pressurizer code safaty valves for RCS
overpressure procection, and is thareiores sec lower than the set pressure
€0z chese valves (2435 psig). The High Pressurs crip provides protection
£or a Loss of Ixzernal Lcad evenz. Tha Low 2ressure :ip provides
srstection by zrisping tha reacicr in the event of a .3ss of reactor
cocolanc pressure.

Pragssurizar Wazar level

The Prassurizer High Water Lavel trip ensuraes protaction against Reactar
Coolant System overpressurizacion by limiting che wactar laevel to a velunme
suificianc to recain a2 sceam bubble and prevenc wacar -aliaf chrough che
pressurizer safecy valves. The pressurizer high water Level crip
precludes wacer relief for che Uncontrolled RCCA Withdrawal ac Power
evenc. ;

.o

The-reference—average tamperature (1 ) Is—set—equat—to—the—futt
—TTCTTET T : frelintegrity-dani

3
: is. The overpower delta T reactor
trip provides protection or back-up protection for at power
steamline break events. Credit was taken for operation of this
trip in the steamline break mass/energy releases outside
containment analysis. In addition

CUCR-NUCTEAR BLANT UNIT 1 8 2-5 AMENDMENT ¥0.129, 136
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3/6.3  INSTRUMENTATION
BASES

3/6.3.1 and 3/4.3.2 PROTICTIVE AND ENGINESRED SAFETY FEATURES (E5%)
INSTRUMENTATION

I

The OPSRABILITY of che protective and ESF instrumentation systems and
iacerlocks ensure chat 1) zhe associated ESF action and/or reactor trip w;l‘
be iniciated when cthe parameter monitored by each channel or combinatio
thereof exceeds its sectpoint, 2) the specified coincidence logic is
maintained, 3) sufficient redundancy is maincained to permit a channel to be
out of service for testing or maintenance, and 4) sufficient system
functional capabilicy is available for protective and ESF proposes from

diverse parameters. /\,LO,JL . [ we .

The OPERABILITY of.fhese system is Tequired to provide the overall
reliabilicy, redundag:gj;nd diversity assumed available in the facility
design for the protec<idn and micigation of accident and transienc
condizions. The inuegraced operacion of each of these syst:s consistent

with che assumptions used in the accident analyses. f kt'

~'he surveillance requirements specified for these systems ensure that
the overall system funcctional capabilicty is maintained comparable to the
original design standards. The periodic surveillance tests performed at the
minimum frequencies are sufficient to demonstrate this capabilicy.

The measurasment of response time at the specifZied frequencies provides
assurance that che procective and ESF action func:ion associated with each
c“xanne1 is compleced wizhin the time limic assumed in the accident analyses.

No credic was taken in che analyses for those channels with response times
indicated as not applicable.

Response time may be demonstrated by any series of sequential,
overlapping or total channel test measurements provided that such tests
demonstrate the total channel response time as defined. Sensor response
ctime verification may be demonstraced by eicther 1) in place, onsite or

‘offsite test measuremencs or 2) utilizing replacement sensors with certified

response times.

3/4.3.3 MONITORING INSTRUMENTATION

3/6.3.3.1 RADIATION MONITORING INSTRUMENTATION

Noble gas effluent monitors provide informacion, during and following
an accidentc, which {s considered helpful to the operator in assessing the
plant condicion. It is desired that these monitors be OPERABLE at all cimes
during planc operacion, but they are not required for safe shutdown of che
planct.

In addiciom, a mxnxmum of two in containment radiation-level monitors
with a maximum range of 10'R/hr for phocon only should be OPERABLE at all
times except for cold shutdown and refueling ouczages. In case of failure of
the monictor, appropriate actions should be taken to restore its operational
capabilicy as soon as possible.

D. C. COOK - UNIT 1 B 3/46 3-1 Amendment No. 94,134

v




ok

JAN 23

81 1S:i5 FROM LICENSING T RAEP OFFICE PAGE.B12

INSERT B -

ESF response times specified in Table 3.3-5 which include sequential
operation of the RWST and VCT valves (Notes @ and @@) are based on values
assumed in the non-LOCA safety analyses. These analyses take credit for
injection of borated water from the RWST. Injection of borated water is
assumed not to occur until the VCT charging pump suction valves are closed
following opening of the RWST charging pump suction valves. When -
sequential operation of the RWST and VCT valves is not included in the
responsa times (Note ++), the values specified are based on the LOCA
analyses. The LOCA analyses take credit for injection flow regardless of
the source. Verification of the response times specified in Table 3.3-5
will assure that the assumption used for VCT and RWST valves are valid.
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EMERGENCY CORE COOLING SYSTEMS

BASES

1
»

With the RCS temperature below 350°F, one QPERASLE ECCS subsystem is acceptable
without single failure consideration on the basis of the staole reactivity
condition of the reactor and the limited core cooling requirements,

The limitation for a maximum of one Zentrifugal charging pump to be OPERABLE

and the Surveillance Requirement to verify all charging pumps and safety injec-
tion pumps, except the. required OPERABLE charging pumo, to be inoperable below
170°F provides assurance that a mass addition pressure transient can be relleved
by the operation of a single PQRV, ;

The Surveillance Requirements provided to ensure QPERABILITY of each component
ensures that at a minimum, the assumptions used in the safety analyses are met
and that subsystem QPERABILITY is maintsined. Surveillance requirements for
throttle valve position stops and flow balance testing provide assurance that
proper ECLS flows will be maintained in the event of a LOCA. Maintenance of
proper flow resistance and pressure drop in the piping system to each injection.
point is necessary to: (1) prevent total pump flow from exXceeding runout condi-
tions when the system is in its minimum resistance configuration, (2) provide
@ the proper flow split between injection points in accordance with the assump-
tions used in the £CCS-LOCA analyses, and (3) provice an acceptable level of
total £CCS flow to all injecticn soints equal to or acove that assumed in the
ECCS-LGCA analyses. ' \\

2CN INJECTION SYSTEM

The CPERABILIN of tne bercn injection systam part of the ECCS ensures that
sufficient negat reactivity is injected~Tnto the core to counteract any
pesitive increasa inNgeactivity caus v RCS system cooldown. &CS cooldown
can be causec oy inadve Ssurization, a loss-af-coolant accident or a
steam iine rugture. *

3

The limits on injectjed tank mimi contained volume and boron ccncantration
ensure that the assumptions usad in “Rhe stzam line breax anaiysis are met.

channels associatad with the borgn
the teron 39iuticn wili de
21CG0 ocm ooron.

The CPE8RARI
1nJec’1o

Y of the reduncant heat trac
system ensure tnat the soluzility o
ed 3apove the solupiiity limit of 135°F aX

>
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EMTRGENCY CORZ CCOLING SYSTEIMS

BASES

374, 5.5 REFUELING WATER STORAG NK —

_Ji,CkSCf(_l— CZi/
The OPERABILITY of the RWST as part of the ECCS ensures cthat a suffietent
supply of horated warer—is—available-for-injeccion.by the ECCS in che
event—aof a_10Q0CA. The limits on RWST minimum volume and boron
concentration ensure that 1) sufficient water is available within
containment to permit recirculation cooling flow to che core, and 2) the
reactor will remain subcritical in the cold condition following mixing
of the RWST and the RCS water volumes with all control rods inserted
except for che most reactive control assembly. These assumptions are
consistent with the LOCA analyses.

The contained water vq}ume limit includes an allowance for water noc
usable because of tank discharge line location or other physical
characteriscics.

The limicts on contained water volume and boron concentration of the RWST
also ensure a pH value of between 7.6 and 9.5 for the solution
recirculated within containment after a LOCA. This pH band minimizes the
evolucion of iodine and minimizes the effect of chloride and caustic
stress corrosion on mechanical systems and components. :

The ECCS analyses to determine F. limits in Specifications 3.2.2 and

3.2.6 assumed a RWST water campegatu:e of 70°F. This tezperature value

of the RWST water determines that of the spray water initially delivered
to .the containment following LOCA. It is one of the factors which
determines the containment back-pressure in the ECCS analyses, performed
in accordance with the provisions of 10 CFR 50.46 and Appendix K to 10
CFR 50. The value of the minimum RWST temperature in Technical
Specification 3.5.5 has been conservatively changed to 80°F to increase
the consistency between Units 1 and 2. The lower RWST temperature resulcs
in lower containment pressure from containment spray and safeguards flow
assumed to exit the break. Lower containment pressure results in
increased flow resistance of steam exicic:s the core thereby slowing ‘ }
reflood and increasing PCT.

0. C. COOK - UNIT 1 B 3/4 5-3 Amendment No. 53, 120
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...sufficient negative reactivity is injected into the core to counteract
any positive increase in reactivity caused by RCS system cooldown, and
ensures that a sufficient supply of borated water is available for
injection by the ECCS in the event of a LOCA. RCS cooldown can be caused

by inadvertent depressurization, a loss of coolant accident or a steam
line rupture.
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TABLE 3.3-2

Y REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES g
FUNCTIONAL UNIT RESPONSE TIME .
1. Manual Reactor Trip ‘ . \ NOT APPLICABLE
2. Power Range, Neutron Flux Less than or equal to 0.5

seconds*

3. Power Range, Neutron Flux,

High Positive Rate NOT-APPLICABLE
4, Power Range, Neutron Flux Less than or equal to 0.5
High Negative Rate seconds*
S. 1Intermediate Range, Neutron Flux NOT APPLICABLE
» 6, Source Range, Neutron Flux NOT APPLICABLE
7. Overtemperature Delta T Less than or equal to 6.0
- geconds¥* )

’

8. Overpover Delta T

Less than or equal to 2.0
seconds

9. Pressurizer Pressure--Low

10. Pressurizer Pressure--High Less than or equal to 2.0

‘seconds
11. Pressdiizerﬂwacer Level--High Less than or equal to 2.0
seconds

channel shall be measured from
ronic component in channel,

the neutron flux signal portion of the
detector output or input of first ele

'

COOK NUCLEAR PLANT - UNIT 2 3/4 3-9 AMENDMENT NO#2,126, 134
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INITIATING SIGNAL AND FUNCTION

TABLE 3.3-5

- ENGINEERED SAFETY FEATURES RESPONSE TIMES

RESPONSE TIME IN SECONDS '

1. Manual
a. Safety Injection (ECCS) Not Applicable
Feedwater Isolation Not Applicable
Reactor Trip (SI) Not Applicable ~
Containment Isolation-Phase "A" Not Applicable
Containment Purge and Exhaust Isolation Not Applicable
Auxiliary Feedwater Pumps Not Applicable
Essential Service Watsr Systen Not Applicable
Containment Air Recirculation Fan Not Applicable
b. Containment Spray Not Applicable
Containment Isolation-Fhase "3" Not Applicable
Containment Purge and Exhaust Isolation Not Applicable
‘e.  Containment Igolntion-Phaso A" Not Applicable ;
Contsinment Purge and Exhaust Isolation Not Applicable
d. Steam Line Isolation Not Applicable
2. Containment Pressure-High ¢
@@7/.,
a. Safety Injection (ECCS) Less than or equal to 27.0+ (o
b. Reactor Trip (from SI) Less than or equal to 3.0
¢. Feedwater Isolation Less than or equal to 8.0
d. Containment Isolation-Phase "A" Not Applicable
e. Containment Purge and Exhaust Isolation Not Applicable
f. Auxiliary Feedwater Pumps Not Applicable
g. Essential Service Water System Not Applicable
[

COOK NUCLEAR PLANT - UNIT 2 3/4 3-26 AMENDMENT NO. 134
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a . TABLE 3.3-5 (Continued)

ENGINEZRED SAFETY FEATURES RESPONSE TIMES

2\ et meme

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS

3, Pressurizer Pressure-Low

QP0G ot
to 26020

a. Safety Injection (ECCS) Less than or equal ;
b. Reacsor Trip (from SI) Less than or equal to 270 3.C
c. Feedwater Isolation Less than or equal to 8.0
d. Containmen: Isolation-Phase "A" Less than or equal to 18.0=#
e. Containment Purge and Exhaust
Isolation Not Applicable !
£. Motor Driven Auxiliary Feedwatzer ‘
Puzps Less than or equal to 60.0
g. Essential Service Water System Less than or equal to 48.08713,0=
4, Differenziz. Pressure Bezween Stean Lines-Hich
Q@6 3708
a. Safety Infection (ECCS) ‘ Less than or equal to Af=fwfi=tmm—.|
b. Reactor Tris (irom §3) Less than or equal to =630
c. Teedwazer Isolation Less than or equal to 8.0
d.  Containment Isoiaticn-Phase "A" Less than or equal to 18.0=/28.0==
e. Conzainment Purge and Exhausc
Iscliagstion Not Applicable
. Mozcr riven auxiliary reedwater
a Pumss Less than or equal to 60..0
g Zssentigl Serwvice Watar Systen Less than or equal to 13.0=2/48.0==
s Szean Flow in Two Steam lines - Higzh Coincident
a Safezy Injection (ECIS) Not Applicable
b Reaczor Trip (from SI) Not Applicable
c Feedwazar Isolation , Not Applicable
d Conzainzent Isolation-Phase "A" Not Applicable
e Conzainment Purge and Exhaust
. Isolazion Not Applicable
£ Auxiliary Feedwater Pumps Not Applicable
g Essential Service Water System Not Applicable
h Steam Line Isolazion Less than or equal to 13.0

0 C3CH NUCLTAD PlaiNT . UNIT 2 376 3-27 : AMENOMENT NG, 43, 108, 135
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TABLE 3.3-5 (Continued)

ENGINEEZRED SAFETY FEATURES RESPONSE TIMES

INITIATING STGNAL AND FUNCTION )

6.

(4]

foy
Q

11.

12.

S=zeaxz Line Pressure.-low

2

RESPONSE TIME IN SECONDS

a. Safety Injection' (ECCS) Less than or equal to
b. Reactor Trip (from SI) Less than or equal to
c. Feedwater Isolation Less than or equal to
d. Containment Isolacion-Phase "A" Less than or equal to
e. Conzainment Purge and Exhaust
A s “ N .
Isolation Not Applicable
£. Motor Driven Auxiliary Feedwater:
Puzps 'Less than or equal to
g. -Essential Service Water Systex Less than or equal to
h. Steaz Line Isolazion Less than or equal to
Csnzainment Pressura.-High.Bigh
a Csnzairmens Sgrav Less than or equal to
b Containment Isolation-FPhase "B” Not Applicable
¢ Stezm Line Isslazion Less than or equal to
é Contairment Alr Fecirculasion Fan Less than or equal to
S$z23; Genmarastor Water lavel--High.High
a. Tuzbine Tris Lzss tnan ¢or ejuéi to
"b.  Teedwater Isciaction Less tnaa or sgusl o
Szezx CGeanmavassy Wazay lawal.-low.low
a Motor Driven Auxiliary Feedwater . .
fumes Less than or equal to
S.  Turbine Driven Auxiiiary Feedwater
Pumss Less than or equal to
L1850 wvelt Zmergzency Bus Loss of Volrage
1
a. Motor Driven Auxiliary Feedwater .
Purps Less than or equal to
Loss of Main Feedwater Pumss
a. Motor Driven Auxillary Feedwater
Pumgs Less than or equal to
Rescsor Coclanz Pums Bus Undervoltage
2. Turbine Driven Auxiliary Feedwacter
Fumzs Less than or egqual 2o
WOSLIAR PLaNT - UNIT 2 3/4 3-28 AMENDMENT
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20~3.0

8.0

18.0»/28.0x=

. 60.0

14.0%/48  Oxx
11.0 l

45.0

10.0 |
600.0

60.0
60.0
60.0

€0.0
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@ — TABLE 3.3-5 (Continued)

TABLE NOTATIOW

* Diesel generator starting and sequence loading delays included. Response \
time/1imi't includes”openi g of valve to establish SI path ﬁg&’iifainment of

di charge\press e for centﬁifu charging pump; —pumps=- -

# Diesel generator starting and sequence loading delays not included.
: Offsite power available. Response time limit includes opening of
valves to establish SI path and attainment of discharge pressure
for centrifugal charging pumps.

## Diesel generator starting and sequence loading delays included.
Response time limit includes opening of valves to establish SI
path and attainment of discharge pressure for centrifugal charging
pumps.

++ Diesel generator starting and sequence loading delays included. Response
time limit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugal charging, SI, and RHR pumps.
Sequential transfer of charging pump suction from the VCT to the RWST (RWST
valves open, then VCT valves close) is NOT included.

@ Diesel generator starting and sequence loading delays included. Response
time limit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugal charging pumps. Sequential transfer
of charging pump suction from the VCT to the RWST (RWST valves open, then
VCT valves close) is included.

@@ Diesel generator starting and sequence loading delays NOT included.

Offsite power available. Response time limit includes opening of valves to
establish SI path and attainment of discharge pressure for centrifugal
charging pumps. Sequential transfer of charging pump suction from the VCT
to the RWST (RWST valves open, then VCT valves close) is included.

777&5? ALETIC)
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EMERGENCQ\CORE COOLING SYSTEMS

3/4.5.4 BORON\INJECTION SYSTEM

BORON INJECTION\*ANK
LIMITING CONDITIOQ\QOR OPERATION
AN

3.5.4.1 The Boron injegtion tank shall be CPERABLE with:
a. A minimum contaiqed boratad water volume of 900 gallens,
b. Betwean 20,000 and\22,500 ppm 4f boron, and
¢. A minimum solution tamperatufe of 145°F.

APPLICABILITY: MODES 1, 2 and 3.

ACTION:

With the boron injection tank inoperahle, rastore the tank to QPERABLE status
within 1 hour or be in HOT STANOBY ana\borated to a SHUTDOWN MARGIN equivalent
to 1% Ak/k at 200°F within the/ next 6 hurs; restore the tank to QPERASLE status
within the next 7 days or be/in HAT SHUTRCWN within the next 12 hours.

SURVEILLANCE REQUIREMENTS

4.3.4.1 The borgn injaction tank shall be demonsgratad QPSRABLE by:

a. Varify¥ing the contained boratad watar volume at least onca per 7 days,

b. Verifying the boron concentraticn of the wlter fn the tank at least
anga par 7 days, and

c. erifying the watar temperature at least anca\per 24 hours.

0. C. COOK -~ UNIT 2 © 3/4 S=9 Amenczant Na. 29
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EMERGENCY CORE™COOLING SYSTEMS /

HEAT TRACING

LIMITING CONOGITION FOR OPERATION
AN

3.5.4.2 At least two indeépendent channels of heat fiicing shall be QOPSRABLE
for the boron injection tamk and for the heat tra éﬁ portions of the asscciated
flow paths.

APPLICABILITY: MODES 1, 2 and\3.

ACTION:

With only one channel of heat tracing on either the baron injection tank or on
the heat traced portion of an assocTated flow path OPERABLE, operation may
continue for up to 30 days provided the tank and {low path temperatures are
verified to be > 145°F at least once per 8 hours; otherwise, be in HOT SHUTDOWN
within 12 hours. . ‘

[

——

SURVEILLANCE REQUIREMENTS

/4 -

4,5.4.2 Each Héat tracing cha éﬁ] for the boron ifjection tank and associated
flow path shall be demonstrated OPERABLE:

a. At least onces per

days by energizing eacl heat tracing channel, h I
and .

b. At Teast once per 24 hours by verifying the tagk and fiow path
temperatures to pe > 145°F, The tank tamperatupre shall be deter- !
mined by measurgment. The flow path temperature, shall be detarmined
by either measyrement or recirculation flow until establishment of
equilibrium tegiperatures within the tank. '

0. C. COOK - UNIT 2 3/4 5-10 Amendment No. 39 {
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LIMITING SAFETY SYSTEM SETTINGS

BASES

9 Overpowver B¥lta T

The Overpower Delta T reactor trip provides assurance of fuel integricy,
e.g., no melting, under all possible overpower conditions, limits the
required range for Overtemperature Delta T protection, and provides a backup
to the High Neutron Flux trip. The setpoint includes corrsctions for changes
in density and heat capacity of water with temperature, and dynamic
compensacion_for piping delays from the core to the loop temperature

.

detecto FNWWE‘WWJQW:

na o HoWagary the functional capability of the Overpower Delta T trip at
the specified trip setting is required by this specification to enhance the
overall reliability of the Reactor Protection System.

Pressurizer Pressure

*The Pressurizer High and Low Pressure trips are provided to limit the
pressure range in which reactor operation is permitted. The High Pressure
trip is backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves
(2485 psig). The High Pressure trip provides protection for a Loss of
External Load event. The Low Pressure trip provides protection by tripping
the reactor in‘the avent of a-loss of reactor coolant pressurs.

Pressurizer Water Leavel

The Pressurizer High Water 'Level trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level to a volume
sufficient =to retain a steam bubble and prevent water relief through the
pressurizer safety valves., The pressurizer high vater level trip precludes
vater relief for the uncontrolled control rod assembly bank withdrawal at
pover event.

The reference average temperature (T’’) is set equal
. power 3nd1cated Tavg to ensure fuel integrity during
i condltloqs for the range of full power average tempet
assumed in the safety analysis. The overpower delta
trip provides protection or back-up protection for at
steamline break events, Credit was taken for operation

trip in the steamline break mass/energy releases outsi
containment analysis. In addition d side

COOK NUCLEAR PLANT - UNIT 2 B 2-5 AMENDMENT NO. 8%, 134
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3/4.3 LYSWMUMENTATION
BASES

3/4.3.1 and 3/4.3.2 PROTECTIVEZ AND ENGINEERED SAFETY FEATURES (ESFT)
INSTRUMENTATION

The OPERABILITY of che protective and ESF i{nscrumentatlon systems and
{interlocks ensure that 1) che associacted ESF action and/or reactor trip will
be initiated when the paramecer monitored by each channel or combination
thereof exceeds its secpoint, 2) the specified coincidence logic is
zaincained, 3) sufficienc redundancy is maintained to permit a channel to be
out of service for testing or maintenance, and 4) sufficient system
functional capability is available for protective and ESF proposes from
diverse paramecers.

The OPERABILITY of these system is required to provide the overall
reliabilicy, redundance and diversicy assumed available in the facilicy
design for che protection and mitigation of accident and transient
conditions. The inctegratad operation of each of these system is consistent
with the assumptions used in che accident analyses.

Protecction has been provided for main feedwater system malfunctions in
MODES 3 and 4. This procection is required when main feedpumps are aligned
to feed steam generators in MODES 3 and 4., The availabilicy of feedwater
isolation on high-high sceam generator level terminates the addition of cold
vater to the steam generators in any main feedwater system malfunction. The
total volume ‘that can be added to the steam generators by the main feedwater
sysctem in MODES 3 and 4 is limiced by this safeguards actuation and the facc
that feedwater isolation on low T setpoint coincident with reacctor tzip
can only be cleared above cthe low- H8w sceam generator level trip setpoinc.

Thé rescrictions associated wich bypassing ESF trip functions below
eicher P-11 or P-12 provide proteccion against an increase in sceam flow
transient and are consistent with assumptions made in the safety analysis.

The surveillance requiremencs specified for these systems ensure that
the overall system functional capability is maintained comparable to the
original design standards. The periodic surveillance cests performed at the ;
mininum frequencies are sufficienc to demonstrate this capabilicy.

The measurement of response time at the specified frequencies provides
assurance that the protective and ESF action function associated wich each
channel is completed within the time limit assumed in the accidenc analyses.
No credit was taken in the analyses for those channels with response times
fndicatad as not applicable. ‘

Response time may be demonstrated by any series of saquencial,
overlapping or total channel test measurements provided that such tests
demonscrate the tocal channel response time as defined. Sensor response
time verification may be demonstrated by either 1) in place, onsite or |
offsite test measurements or 2) utilizing replacement sensors wich cercified
response times.

Tnseﬁ'gb
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ESF response times specified in Table 3.3-5 which include sequential
operation of the RWST and VCT valves (Notes @ and @@) are based on values
assumed in the non-LOCA safety analyses. These analyses take credit for
injection of borated water from the RWST. I[njection of borated water is
assumed not to occur until the VCT charging pump suction valves are closed
following opening of the RWST charging pump suction valves. When 1
sequential operation of the RWST and VCT valves is not included in the
response times (Note ++), the values specified are based on the LOCA
analyses. The LOCA analyses take credit for injection flow regardless of
the source. Verification of the response times specified in Table 3.3-5
will assure that the assumption used for VCT and RWST valves are valid.
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EMERGENCY CORE COQLING SYSTEMS

BASES

With the RCS-temperaturé below 350°F, one 6PERABLE ECCS subsystem is acgeptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the limited core cooling requirements.

The limitation for a maximum of one centrifugal charging pump to be QPERABLE

and the Surveillance Requirement to verify all charging pumps and safety injec-
tion pumps, except the required OPERABLE charging pump, to be inoperable below
152°F provides assurance that a mass addition pressure transient can be relieved
by the operation of a single PORV.

The Surveillance Requirements provided to ensure QPERABILITY of each component
ensures that at a minimum, the assumptions used in the safety analyses are met
and that subsystem OPERABILITY is maintained. Surveillance requirements for
throttle valve position stops and flow balance testing provide assurance that
proper ECCS flows will be maintained in the event of a LOCA. Maintenance of
proper flow resistance and pressure drop in the piping system to each injection
point is necessary to: (1) prevent total pump flow from excaeding runout condi-
tions when the system is in its minimum resistancé configuration, (2) provide
the proper flow split between injection points in accordange with the assump~
tions used-in the SCCS-LOCA analyses, and (3) provide an acceptable level of
total ECCS flow to all injection points equal ta or above that assumed in the
ECLS-LOCA analyses.

N INJECTION SYSTEM T I

Tne QPERABILITY o
surficient negative
pasitive increase in r°a
can be caused by 1nadverten."
steam line rupture.

the boron injection system as part of the ECCS ensur

ained volume and boron ccncentration
ensure that the assumptions use line break analysis are met.
The contained water volume jowance for watar not usable
secause of tank discha i isti

gciated with the boron

o
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TMERGENCY CORE SCOLINMG SYSTEMS

3/4.5.5 RE%U%LING WATER STORAGE TaNK

C

The OPERABILITY of the RWST as part of the ECCS ensures chat

- .

a4—=28%>/ The Limiis of RWSI minimum volume and boron concentration ensure
that 1) sufficient water is available within containment to permic
recireulation cooling flow to the core, and 2) zhe reactor will remain
subcritical in the cold condition following mixing of che RWST and the RLS
water volumes wich all control rods inserted axzcept for the most raacziva
control assembly. These assumptions are consiscent with che LOCA analyses.

The contained water volume limic includes an allowance for water noz usabla
because of tank discharge line location or ocher physical characteriszics.

The limits on contained water volume and boron concentration of the RWST aiso
ensure a pH value of between 7.6 and 9.5 for the solucion recirculazed wizhia |
containment after a LOCA. This pH band minimizes the evolution of iodine and
minimizes the effect of chlorids and caustic stress corrosion on mechanical

systems and components.

The ECCS analyses to determine F, limits in Specifications 3.2.2 and 3.2.5
assumed "a RWST water cemperacureqof 807F. This cemperature value of tha RWST
wacer determines that of the spray water initially deliverad to the
concainment following LOCA. It is one of the factors which determines the

contalmment back-pressure in che ECCS analyses, performed in accordance wich
the provisions of 10 GFR 50.46 and Appendix X to 10 CFR 50.

D. €. COOK - UNIT 2 B 3/4 5-3 AMENDMENT NO.
S '81 2D:ti4 8 EB84 4B83 8 PAGE.O18
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o "
. ...sufficient negative reactivity is injected into the core to counteract
any positive increase in reactivity caused by RCS system cooldown, and
ensures that a sufficient supply of borated water is available for

injection by the ECCS in the event of a LOCA. RCS cooldown can be caused

by inadvertent depressurization, a loss of coolant accident or a steam
line rupture,

FEB S 'Sl 28:15 8 284 4693 8 PAGE.D19
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Main Steam Line Break Outside of Containment

Introduction et

A break of a main steam line outside of containment in the main steam enclosure
or main steam accessway presents a concern for the operability of equipment in
thogse areas. The break would cause an immediate pressure peak. Later, as the
" steam generator tubes uncover, superheated steam release would lead to high
local temperatures. The analysis of this event is considered in this section.

Appendix O of the original FSAR contains the results of the high energy line
break analysis for the areas outside containment. 1In 1984, the issue of steam
generator superheat with main steam line break (MSLB) outside of containment was
raised in NRC IE Information Notice 84-90 (1). This notice described a
potential problem pertaining to plant analysis and equipment qualification with
_respect to a MSLB with release of superheated steam. An analysis for the
affected compartments was performed in response to this Notice (2), and is
summarized in Section 14.4.6 of the Unit 1 FSAR. The FSAR analysis is based on
mass and energy releases of a generic study performed by Westinghouse (3), and
is applicable to both units.

As part of the rerating analysis (4), Westinghouse recalculated the mass and
energy release rates to cover the range of conditions and plant parameter
changes discussed in Section $-3.3.1 of their report. To support the new mass
and energy releases, the temperature transient was reanalyzed by AEPSC using the
RELAPS/Mod2 computer code (5) (the original analysis was performed using
RELAP4/Mod5 (6); however, the codes are similar.) The analysis of the new mass
and energy release rates shows that peak temperatures in the steam compartments
are higher than previously calculated. However, these temperature peaks are
brief, and the surface temperatures of the affected equipment do not exceed
their applicaBle qualification temperatures because of the thermal lag between
the equipment K and its environment.

Description of Event

When the steam line breaks, the initial burst of steam creates a brief pressure
peak. Air is flushed out, and the compartments £ill with steam, the peak
temperature being dictated by the steam enthalpy. Automated actuations close
the main steam isolation valves, limiting the break flow to the affected loop,
as well as initiating reactor trip and safety injection. The exact signals and
actuations depend on the break size, and are discussed in the mass and energy
release analysis. As the event progresses, the break flow rate decreases, and
natural circulation begins to take effect. Cool air first enters the lower
compartments, cooling the regions below the break. Above the break, cool air
and steam mix to limit the temperature of those compartments.

Description of Analysis

The subcompartments of the east and west main steam enclosures and accessway are
shown in Figures 1 and 2. These are nodalized consistently with the analysis of
record. Since different but similar computer codes are used, a benchmark case
was run to compare the two codes. As was expected, the results are similar.

The effect of heat structures in removing energy is minimal for this analysis,
so they were conservatively ignored.






The mass and energy release analysis (4) provides 68 separate cases which vary
break size, unit, initial power level, and auxiliary feedwater flow rate.
Several cases wewe reviewed, and from the resulting trend a limiting break was
selected. The limiting break is defined as the break which causes the maximum
equipment surface temperature, which is the criteria of interest. The limiting
mass and energy release for all instruments was found to be a 1.2 square foot
break on'Unit 2 from 70% initial power.

The temperature response of the required instruments was analyzed by modeling
the instrument as a heat structure. Additional margin was added to the heat
transfer rate to the instrument to conservatively overpredict the surface
temperature, consistent with the recommendations given in the applicable
guidelines (7). ‘

The mass release rate of the FSAR analysis in the first few seconds is greater
» than the release of any of the current cases, and the pressure transients for
that analysis are limiting. The current FSAR pressure analysis remains
bounding.

Results

Table 1 summarizes the qualification temperature, old and new peak compartment
temperatures, and the maximum surface temperature reached by the equipment.
Although the service condition temperature has increased from the FSAR analysis,
the time at the very high temperatures is short, and the equipment has little
time to respond. All instrument surface temperatures remain below the
qualification temperatures, and are therefore acceptable for use,

“ References

1) NRC IE Information Notice No. 84-90, "MSLB Effect on Environmental
) Qualification of Equipment," December 7, 1984 (AEP:NRC:9216)

2) MSLB Environmental Analysis, Donald C. Cook Units 1 and 2 Impell
Report No. 01-01200-1524, Revision 0, September 1986

3) Steam Line Break Mass/Energy Releases for Equipment Qualification
Outside Containment, WCAP-10961-P, October 1985

4) Rerated Power and Revised Temperature and Pressure Opération for
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6) RELAP5/Mod5 - A Computer Program for Transient Thermal Hydraulic
Analysis of Nuclear Reactors and Related Systems Vol 1-3,
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Equipment ID

FFG-210,211
FFG-220,221,230,231
FFI-210,240
FFI-220,230
MPP-210,211,240,241
MPP-220,221,230,231
XS0-293,294,295,296
FHO-211,241
FM0-221,231
FH0-212,242

FM0-222,232

TABLE 1

AFFECTED EQUIPMENT

Qua% Temp
P

400
400
400
400
400
400
346
340
340
315

315

Peak Compartment
Temperature

o1d

329
306
329
328
403
428
306
310
309
310

309

New
414
388
414
419
455
450
388
394
388
394

388

Hax Surface

Temperature
300

290
300
300
350
370
310
260
260
260

260
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" be submitted to the NRC by AEPSC as part of the Cycle 8 fuel reload effort for

EXECUTIVE SUMMARY

WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK
NUCLEAR PLANT UNIT 1 LICENSING REPORT," was prepared in October, 1988, and was
submitted to the Nuclear Regulatory Commission for the purpose of requesting
permission to operate Cook Nuclear Plant Unit 1 within a range of primary
temperatures from a vessel average temperature of 547°F to the original value 3
of 567.8°F, at either of two values of primary pressure (2100 psia or

2250 psia). Reduced temperature and pressure operation was approved by an NRC
Safety Evaluation Report dated June 9, 1989. This supplement to WCAP-11902
describes the results of the analyses and evaluations performed to support a
Rerating Program for Cook Nuclear Plant Units 1 and 2. The ultimate goals of
the Rerating Program are to support:

1. Operation of Cook Nuclear Plants Unit 1 and 2 within a range of
primary temperatures from a vessel average temperature of 547°F to
578.7°F (Unit 1) and 581.3°F (Unit 2) at either of two values of
primary pressure (2100 psia-or 2250 psia).

2. Uprating the NSSS power levels of Units 1 and 2 to 3425 MWt and
/3600 MWt, respectively.

Much of the effort to support these goals is already summarized in WCAP-11902.
In the areas where the efforts performed for the first submittal are
applicable for both Units 1 and 2, and incorporate power uprating, a brief
confirming statement is made to that effect in this supplement to WCAP-11902,
Where additional work was performed to support the rerating, but not
previously acknowledged in WCAP-11902, the detailed results of that effort are
documented in this supplement.

There are additional efforts necessary which were not performed as an integral

part of the Rerating Program to support licensing of the uprating for Cook
Nuclear Plant Unit 2. These efforts are the fuel-related analyses, which will
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Unit 2, and a containment long term integrity analysis’ to support operation at
3600 MWt. (The current analysis supports operation at 3425 Mit.)

Section S-1.3 describes the scope of the Rerating Program in detail, and lists
the power capability assumptions for the NSSS.

The results of the evaluations and analyses performed demonstrate that no
unreviewed safety question is invd]ved, and that operation of Cook Nuclear
Plant Unit 1 within the conditions analyzed for the Rerating Program remains
in compliance with all originally applicable regulatory guides, codes and
standards. Reanalysis and evaluation of FSAR accidents has supported these
conclusions by demonstrating that the probability of occurrence, possibility
of new accidents or margin of safety in any Technical Specification basis has
not changed with respect to the original design. The associated changes to
the Technical Specifications are provided with this submittal. For the areas
analyzed and evaluated to date for Cook Nuclear Plant Unit 2, thé conclusions
presented above for Unit 1 are valid. ‘
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. $§-1.0 PROGRAM DESCRIPTION

S-1.1 DEFINITION OF GOALS

The goals as stated in Section 1.1 of WCAP-11902, “REDUCED TEMPERATURE AND

PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT,"
remain valid for Unit 1. In addition, the efforts performed for the Rerating
Program support licensing of a power uprating for Unit 1 to 3425 MWt NSSS over
the range of conditions cited in Section S-2.1 (Cases 4 - 6).

For Unit 2, the goals are essentially the same as for Unit 1: All of the
efforts performed under the Rerating Program support an "operating window" of
primary temperatures described in Section S-2.1 (Cases 7 - 10), the two
primary pressure values of 2100 and 2250 psia, and a maximum average steam
generator tube plugging level of 10% (peak tube plugging level of 15%).
However, with respect to thermal rating, the efforts performed verify the
capability of operating if licensed with a power uprating for Unit 2 to

3600 MWt NSSS. In addition to the information contained in the rerating
report, submittals will be made to the NRC for the core related accident
analyses at 3600 MWt as part of the Cycle 8 reload analysis, and a long term
containment integrity analysis verifying compliance with the requirements at
the 3600 MWt level will be provided at a future date. The core related
analyses can be determined by examining Table S-1.3-1. The analyses, except
for the long term containment integrity analysis, labeled with an "N" in the
Unit 2 columns are the core related analyses. The goal of the Unit 2 review

"is to obtain NRC review and approval of rerating analyses at the 3600 MWt

level except the two aspects cited above. It is AEPSC's intention to select
the desired operating temperature and pressure for Unit 2 within the range of
the operating window conditions on a cycle to cycle basis.

9144e:1d/091889 S-1.1-1



S-1.2 APPLICABLE CRITERIA/QA

The quality assurance requirements defined in the Indiana Michigan Power
Company (IMPCo) QA specification DCC QA 104 QCN, Quality Assurance
Requirements Schedule/Quality Assurance Program Specifications for
Safety-related Contracts and Service Orders, apply to this program. Equipment
reviews, analyses, and evaluations have been performed in accordance with
Westinghouse and industry codes, standards and regulatory requirements
applicable to Cook Nuclear Plant Units 1 and 2 per the NSSS contracts and
associated change notices as of the date of the Cook Nuclear Plant Rerating
Contract (December, 1987).

For a description of the applicable licensing criteria refer to Section $-4.0.

9144e:14/091889 S-1.2-1 ¢
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S-1.3 SCOPE

Evaluations and/or analyses have been performed to assess ﬁhe impact of the
rerated power levels and the revised primary temperatures and pressures on the
following NSSS systems and components for Donald C. Cook Nuc1e§r Plant

Units 1 & 2:

Reactor vessel

Reactor internals

Steam generators

Pressurizer

Reactor coolant pumps

Reactor coolant system piping and primary component supports
Control rod drive mechanism

Fluid ‘and auxiliary systems

Fuel

As discussed in Section 1.1 of WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE
OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," 'several
of the safety analyses/evaluations described in WCAP-11902 were performed‘to
support the uprated power levels in addition to the revised temperatures and
pressures described in Section S-2.1. Table S-1.3-1 1ists the analyses/
evaluations described in WCAP-11902 in addition to the analyses/evaluations
which are described in this supplement to WCAP-11902 and what conditions they
support. A "Y" in the table indicates the condition is supported where as an

““N" indicates the condition is not supported.

The discussions of the following analyses/evaluations proVided in this

Supplement to WCAP-11902 are not based on the same analyses/evaluations as the

discussions included in WCAP-11902.
Steamline Break Containment Long Term Integrity

Steamline Break Mass/Energy Releases
Post-LOCA Hot Leg Recirculation

91440:1d/091889 $-1.3-1







Radiological Consequences
Post-LOCA Hydrogen Production

The affected sections of the Technical Specifications for Cook Nuc]éar Plant
Units 1 & 2 have been identified in Section $-3.13.

9144e:1d/091889 $-1.3-2




@ - TABLE S$-1.3-1

CONDITIONS SUPPORTED BY THE RERATING ANALYSES AND EVALUATIONS -

9144e:1d/091889

$-1.3-3

Section Revised Temperature Rerated Power
, WCAP-11902/ and Pressure . - (NSSS MHt ratin
Analysis/Evaluation Supplement Unit 1 ‘Unit 2 nit nit
LOCA
Large Break LOCA 3.1.1/ v N 34251 N
s-3.1.1
Small Break LOCA 3.1.2/ G N 3600° N
S-3.1.2.
LOCA HYDRAULIC FORCES 3.2/ Y Y3 3600 36003
S-3.2
NON-LOCA |
Steamline Break Mass &  3.3.4.1/ v ¥ 3600 3600
Energy Releases $-3.3.4.1
(Inside Containment) :
‘ @ Steamline Break Mass &  3.3.4.1/ & Yo 3600 3600°
Energy Releases $-3.3.4.1
(Outside Containment)
Startup of an Inactive 3.3.4.2/ Y N 3425 N
Reactor Coolant Loop $-3.3.4.2
Uncontrolled RCCA 3.3.4.3/ Y N 3425 N
Withdrawal From A §-3.3.4.3 ‘
Subcritical Condition
-Uncontrolled Control Rod 3.3.4.4/ Y N 3425 N
Assembly Bank At Power S-3.3.4.4
Rod Cluster Control 3.3.4.5/ Y N 3425 N
Assembly Misalignment $-3.3.4.5
CVCS Maifunction 3.3.4.6/ Y - N 3425“ N
$-3.3.4.6
Loss of Reactor Coolant 3.3.4.7/ Y N 3425 N
Flow $-3.3.4.7
Locked Rotor 3.3.4.7/ Y, N 3425 N
$-3.3.4.7 "



TABLE $-1.3-1 (Cont'd)
CONDITIONS SUPPORTED BY THE RERATING ANALYSES AND EVALUATIONS

RECIRCULATION TIME

91440:1d/091889

S-1.3-4

Section Revised Temperature Rerated Power
WCAP-11902/ and Pressure (NSSS MWt rating)
Analysis/Evaluation - Supplement Unit 1 Unit 2 Unmit Unit 2
Loss of External 3.3.4.8/ Y N 3425 N
Electrical Load S$-3.3.4.8
Loss of Normal 3.3.4.9/ Y N 3425 N
Feedwater Flow $-3.3.4.9
Excessive Heat Removal 3.3.4.10/ Y N 3425 N
Maifunctions $-3.3.4.10
-Excessive Increase In 3.3.4.11/ Y N 3425 N
Secondary Steam Flow $-3.3.4.11
Loss of Al AC Power to  3.3.4.12/ Y N 3425 N
the Plant Auxiliaries S-3.3.4.12
Rupture of a Steam Pipe 3.3.4.13/ Y N 3425 N
‘ $-3.3.4.13
RCCA Ejection 3.3.4.14/ Y N 3425 N
$-3.3.4.14
CONTAINMENT ANALYSIS
Short-Term Containment 1/ Y Y 3600 3600
Analysis 4.1
Long-Term Containment
Analysis .
Main Steamline Break 2.1/ Y Y 3600 3600
Containment Integrity 4,2,1
LOCA Containment .4.2.2/ ' Y6 34080 34255
Integrity -3.4.2.2
STEAM GENERATOR TUBE .5/ Y Y 3600 3600
RUPTURE .5
POST-LOCA HOT LEG .6/ v/ N 36007 N






TABLE S-1.3-1 (Cont'd)
CONDITIONS SUPPORTED BY THE RERATING ANALYSES AND EVALUATIONS

Rerated Power
NSSS MWt ratin

Section Revised Temperature
WCAP-11902/ and Pressure
Analysis/Evaluation Supplement Unit 1 Unit 2 nit
REACTOR CAVITY 3.7/ Y Y 3600
PRESSURE ANALYSIS S$-3.7 '
RADIOLOGICAL ANALYSIS
Large Break LOCA 3.8.1/ Y Y 3600
$-3.8.1
Fuel Handling Accident 3.8.2/ Y Y 3600
$-3.8.2
Steam Generator Tube 3.8.3/ Y Y 3600
Rupture S-3.8.3
POST-LOCA HYDROGEN 3.9/ Y Y 3600
PRODUCTION $-3.9
PRIMARY COMPONENTS
EVALUATIONS
Reactor Vessel 3.10.1/ Y Y 3600
. $-3.10.1
Reactor Internals 3.10.2/ Y Y¥ 3600
S-3.10.2
Steam Generators 3.10.3/. Y Y 3425
S-3.10.3 '
Pressurizer 3.10.4/ Y Y 3600
$-3.10.4
Reactor Coolant 3.10.5/ Y Y 3600
Pumps $-3.10.5
Reactor Coolant 3.10.6/ Y Y 3600
Piping and Supports $-3.10.6
Control Rod Drive 3.10.7/ Y Y 3600
Mechanism S-3 !

9144e:1d/091889
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3600

3600
3600

3600

. 3600

3600

3600° -

3600
3600

3600

3600

3600
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| a TABLE S-1.3-1 (Cont'd)

CONDITIONS SUPPORTED BY THE RERATING ANALYSES AND EVALUATIONS

1

Rerated Power

NOTES

NSSS power is supported.

supported.

91440:1d/091889 $-1.3-6

4 The Reduced Temperature and Pressure evaluation (WCAP-11902, Section
3.3.4.1) is based on the FSAR analysis and a new analysis is presented in
this supplement, Section S-3.3.4.1 for the Rerating Program.

Section Revised Temperature
WCAP-11902/ and Pressure (NSSS MWt rating)
Analysis/Evaluation -Supplement Unit 1 Unit 2 Unit 1 Unit 2
FLUID AND AUXILIARY
SYSTEMS EVALUATIONS
Fluid Systems 3.11.2.1/ Y Y 3600 3600
Evaluation S-3.11.2.1
Auxiliary Equipment 3.11.2.2/ Y Y 3600 3600
Evaluation §-3.11.2.2
NSSS/Balance of 3.11.2.3/ Y Y 3600 3600
Plant Interface $-3.11.2.3
FUEL STRUCTURAL
EVALUATION
Fuel Assembly 3.12/ Y N 3600 N
G $-3.12
Fuel Rod 3.12/ Y N 3425 N
$-3.12 '

1  With both RHR and HHSI crossties open, 3425 MWt NSSS power is supported.
With either RHR or HHSI crossties closed, but not simultaneously, 3262 MWt

2 The SBLOCA analysis supports a power level of 3600 MWt with either RHR or
HHSI crossties closed, charging flow imbalance < 10 gpm, and 10% pump
degradation. With either RHR or HHSI crosstie closed, charging fiow
imbalance < 25 gpm, and 10% pump degradation, 3262 MWt NSSS power is

3 The analysis assumes W 17x17 Standard Fuel. Unit 2 currently (Fuel Cycle 7)
contains ANF Fuel. The Cycle 8 and 9 reloads will be W 17x17 Vantage 5 Fuel.
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G TABLE S-1.3-1 (Cont'd)

CONDITIONS SUPPORTED BY THE RERATING ANALYSES:AND EVALUATIONS

NOTES (Cont'd)

5 The evaluation -documented in Section 3.3.4.1 of WCAP-11902 restricts
Tavg < 567.8°F and NSSS power < 3262 MWt for Unit 1. The analysis
documented in Section S-3.3.4.1 of this supplement supports the full
operating window and NSSS power < 3600 MWt.

6 T?e aga]ysis éupporté RHR or SI crossties closed, but not both crossties
closed. ’

7 The analysis documented in WCAP-11902 only supports revised temperatures and
pressures, The analysis documented in this supplement supports rerating in
addition to revised temperatures and pressures.
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$-2.0 BASIS FOR EVALUATIONS/ANALYSES PERFORMED

§L2.1 DESIGN POWER CAPABILITY PARAMETERS

§-2.1.1 Discussion of Parameters

Section 2.1 of WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR
DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," (Volume 1) describes
the parameters which were used as the basis for the evaluations and analyses
performed to support reduced temperature and pressure operation for the
Donald C. Cook Nuclear Plant Unit 1. The Rerating Program (of which the
reduced temperature and pressure program is a part) addressed a broader

“spectrum of parameters, which included thermal power uprating. As

Section S-1.3 describes, many of the analyses and evaluations performed for
the rerating incorporate a power level of 3600 MWt NSSS, and the associated
primary temperatures and pressures. Certain of the safety analyses performed
for the rerating support lower power levels of 3262 MWt or 3425 MHWt, as
delineated in Section S-1.3. Accordingly, several sets of design power
capability parameters are presented in Table $-2.1-1. (All of the cases below
with the exception of Case 2 are obtained from Reference 1; Case 2, which
comprises the current licensed parameters for Cook Nuclear Plant Unit 2, was
obtained using input from Reference 2.) It should be noted here that the
philosophy of the rerating program was to perform each evaluation or analysis
using the most conservative parameter case(s) necessary to support operation.
of the Cook units at the highest power level possible. In some areas,

"(e.g. LOCA hydraulic forces) it was possible to select one parameter case

which clearly bounded all of the rerating conditions. In other areas,

(e.g. NSSS components structural evaluations), it was necessary to examine the
most limiting parameters from several cases in order to support the entire
range of rerating parameters. '
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@ A brief description of each set of parameters is provided below:

Case 1:

Case42:

Case 3:

Case 4:

Case 5:

9144e:1d/091889

These are the original design power capability parameters for
Unit 1 and are shown for comparison with the revised |
parameters. The NSSS power level of 3250 MWt does not.account.
for reactor coolant pump hédf;‘at the time that Unit 1 was
designed, it was the custom tolindicate only the core power
level value. (These parameters were also presented as Case 1 in
Table 2.1-1, Volume 1 of WCAP-11902.)

These are the currént]y licensed design‘power capability
parameters for Unit 2 and are shown for comparison with the
revised parameters.

These paraméters incorporéte a care power level of 3250 MWt, an
NSSS power level of 3262 MHt (which includes 12 MWt of reactor
coolant pump heat), an average steam generator tube plugging
level of 15%, primary pressures of either 2250 psia or 2100
psia, and an upper bound vessel average témperature of 576.3°F.
This parameter case was used as the basis for the Large Break
LOCA analysis, with the RHR crosstie closed.

These parameters incorporate a core power:level of 3413 MHWt, an
NSSS power level of 3425 MWt, an average steam generator tube
plugging level of 10%, primary pressures of either 2250 psia or

. 2100 psia, and a lower bound vessel average temperature of 547°F

(the lowest vessel average temperature considered for the °
rerating program). These parameters were used for selected
non-LOCA safety analyses (Loss of Normal Feedwater, Loss of
Offsite Power to Station Auxiliaries), where low primary
temperatures were limiting. : ﬁ

These parameters incorporate the same features as Case 4, except

that the primary temperatures and resulting secondary parameters
incorporate an upper bound vessel average temperature of

S-2.1-2
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Case 6:

Case 7:

Case 8:

+ Case 9:

91446:1d/091889

578.7°F. This case was used as the basis for selected non-LOCA
safety analyses (DNB-related transients plus Locked Rotor, Rod
Ejection and Boron Dilution), where high primary temperatures
were limiting,ras well as the Long-Term Containment Analysis
(following LOCA), which is documented in WCAP-11908. (It should
be noted that the L/T Containment AnaTysis also assumed zero
steam generator tube plugging, which is conservative since it

maximizes heat transfer.)

These parameters incorporate the same features as Case 5, except
that the average steam generator tube plugging level is 15%.
This case was used as the basis for the Large Break LOCA
analysis, with the RHR crosstie open.

These parameters incorporate a core power level of 3588 MWt, an
NSSS power level of 3600 MWt, an average steam generator tube
plugging level of 10%, primary pressures of either 2250 psia or
2100 psia, and a lower bound vessel average temperature of
547°F. These parameters were evaluated for short-term
containment effects, where low primary temperatures were
limiting.

These parameters incorporate the same features as éase 7, except
that the primary temperatures and resulting secondary parameters
incorporate an upper bound vessel average temperature of 581.3°F
(the highest vessel average temperature considered for the
rerating). These parameters were evaluated for short-term
containment effects, where high primary temperatures were
limiting. In addition, mass/energy releases for steam line
break used these parameters as a basis.

These parameters incorporate the same features as Case 7, except
that the average steam generator tube plugging level is 15%.

S-2.1-3
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This case was used as the basis for the Small Break LOCA
analysis, SGTR (break flow), and the LOCA hydraulic forcing
functions evaluation. x

Case 10: These parameters incbrporate the same features as Case 8, except
that the average steam generator tube plugging level is 15%.

S-2.1.2 References

1. Letter AEP-88-232, "RCS Flow Definitions," dated May 2, 1988, by
H. C. Halls. .

2. Donald C. Cook Nuclear Plant Units 1 & 2 Final Safety Analysis Report,
Chapter 14, Table 14.0.2-2 (Unit 2).

9144e:14/091889




]



TABLE $-2.1-1

COOK NUCLEARIPLANT UNITS 1 AND 2
DESIGN PONER CAPABILITY PARAMETERS FOR RERATING PROGRAM

(Unit 1, (Unit 2,
Original) Current)
Parameter Case 1 , Case 2
NSSS Power, MWt - 3250 3423
Core Power, MWt 3250 3411
RCS Flow, (gpm/loop)* ) - 88,500 ialatd
Minimum Measured Fiow, (total gpm)** 366,400 . . 364,960,
RCS Temperatures, °F
Core Qutlet - : 602.0 -
Vessel Outlet - 599.3 -
Core Avérage 570.5 - ' 575.5
Vessel Average 567.8 574.1
Vessel/Core Inlet - . 536.3 -
Steam Generator Outlet 536.3 -
Zero Load 547.0 . 547.0
RCS Pressure, psia To250 2250
Steam Pressure,spsia 758 794.4
Steam Flow, (10° 1b/hr.tot.) 14,12 14.6
Feedwater Temperature, °F 434.8 423.4
% SG Tube Plugging - 0 10% avg./

15% peak -

Flow Definitions:

*RCS Flow (Thermal Design Flow) - The consé}vatively low flow used for
thermi}/hydraulic design. The design parameters listed above are based on
this flow. ‘

**Minimum Measured Flow - The flow specified in the Tech., Specs. which must
be confirmed or exceeded by the flow measurements obtained during plant
startup and is the flow used in reactor core DNB analyses for plants
applying the Improved Thermal Design Procedure.

***Flow values supplied in FSARsfor Unit 2 are 141.3 x 106 1b/hr for vessel
coolant flow, and 134.9 x 10~ 1b/hr for active core flow.

Note: Dashes in Case 2 indicate information whi§h¢was not contained in the -
FSAR, and is therefore information which is unavailable to Westinghouse.
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TABLE S-2.1-1 (Cont'd)

COOK NUCLEAR PLANT UNITS 1 AND 2
DESIGN POWER CAPABILITY PARAMETERS FOR RERATING PROGRAM

Parameter

NSSS Power, MWt

Core Power, MHWt

RCS Flow, (gpm/loop)*

Minimum Measured Flow,
(total gpm)**

RCS Temperatures, °F
Core Outlet

Vessel Outlet

Core Average

Vessel Average
Vessel/Core Inlet
Steam Generator Outiet
Zero Load

RCS Pressure, psia

Steam Pressure,spsia
Steam Flow, (10~ 1b/hr.tot.)
Feedwater Temperature, °F

% SG Tube Plugging (average)

Flow Definitions:

(Revised) (Revised) (Revised) (Revised)

Case 3 | Case 4 Case 5 Case 6
3262 3425 3425 3425
3250 3413 3413 3413
88,500 88,500 88,500 88,500
366,400 366,400 366,400 366,400
610.1 583.6 614.0 613.9
607.5 580.7 611.2 611.2
579.2 549.7 581.8 - 581.8
576.3 547.0 578.7 578.7
545.2 513.3 546.2 546.2
545.0 513.1 546.0 546.0
547.0 547.0 547.0 547.0
2250 2250 2250 2250
or or or or
2100 2100 2100 2100
807 603 820 806
14.20 14.98 15.07 15.06
434.8 442.0 442.0 442.0
15 10 10 15

*RCS Flow (Thermal Design Flow) - The conservatively low flow used for

thermal/hydraulic design.
this flow.

The design parameters listed above are based on

**Minimum Measured Flow - The flow specified in the Tech. Specs. which must be
confirmed or exceeded by the flow measurements obtained during plant startup
and is the flow used in reactor core DNB analyses for plants applying the
Improved Thermal Design Procedure.

9144e:1d/081889
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TABLE S-2.1-1 (Cont'd)

COOK NUCLEAR PLANT UNITS 1 AND 2
DESIGN POWER CAPABILITY PARAMETERS FOR RERATING PROGRAM

Parameter

Power, MWt

Core Power, MKt

RCS Flow, (gpm/loop)*

Minimum Measured Flow,
(total gpm)**

RCS Temperatures, °F
Core Outlet

Vessel OQutlet

Core Average

Vessel Average
Vessel/Core Inlet
Steam Generator Outlet
Zero Load

RCS Pressure, psia

Steam Pressure,sps1a
Steam Flow, (10~ ib/hr. tot. )
Feedwater Temperature, °F

% SG Tube Plugging (average)

Flow Definitions:

thermal/hydraulic design.
this flow.

(Revised) (Revised) (Revised) (Revised)

Case 7 Case 8 Case 9 Case 10
3600 3600 3600 3600
3588 3588 3588 3588
88,500 88,500 88,500 88,500
366,400 366,400 366,400 366,400
585.4 618.0 585, 4 618.1
582.3 615.2 582.3 615.2
549.9 584.6 549,9 584,7
547.0 581.3 547.,0 581.3
511.7 547.3 511.7 5474
511.4 547.1 511.4 547.2
547.0 547.0  547.0 547.0
2250 2250 2250 2250

or or or or
2100 2100 2100 © 2100
587 820 576 - 806
15.90 . 16.00 15.89 . 15.99
449.0 - 449.0 449,0 449.0.
10 10 15

15

« *RCS Flow (Thermal Design Flow) - The conservat1vely low flow used for
The design parameters listed above are based on

**Minimum Measured Flow - The flow specified in the Tech. Specs. which must be
confirmed or exceeded by the flow measurements obtained during plant startup
and is the flow used in reactor core DNB analyses for p]ants applying the
Improved Thermal Design Procedure.

9144e:1d/091889
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@ $-2.2 NSSS DESIGN TRANSIENTS

Revised NSSS design transients were generated as part of the Rerating and
Revised Temperature and Pressure Program to bound the revised oberating
conditions shown in Table $-2.1-1. These revised transients were transmitted
to the systems and equipment designers for use in their evaluations of the
effects of the revised conditions on their NSSS systems and components.

The most significant revisions to the NSSS design transients are as follows:
For those operating conditions where primary temperatures are below the
original operating temperatures (corresponding to Cases 7 or 9 in. |
Section S-2.1), cold leg temperature, steam temperature, and pressurizer surge

‘nozzle and spray nozzle temperature, transient swings from zero load to full

load are increased. At the upper bound temperature conditions (corresponding
to Cases 8 or 10 in Section S-2.1), hot leg temperature swings from zero load
to full load are increased. The modiffcations to the design'transients
reflect the extremes in primary temperatures and primary pressures. In
addition to temperature and pressure extremes, the analyses also considered
the number of transients at these conditions in order that the equipment
analysts assess the most limiting transients for each component or system. In
this way, the systems and component evaluations address the upper and lower
bound temperatures and pressures, as well as the range of conditions in *
between the extremes.
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S-2.3 CONTROL SYSTEM SETPOINTS

The control system evaluations performed for the program reflect the objective
of optimizing the contrb] parameters, primarily with respect to two aspects of
plant behavior: stability of the control systems and operating margins to the
various reactor protection system trips.

Since the flexibility exists to adjust the full-load vessel -average
temperature and primary pressure as necessary on a cycle-to-cycle basis,
control system setpoints will be selected for each fuel cycle to limit the
amplitude and frequency of oscillation of plant parameters within acceptable
values, while maintaining margin to reactor protection system trips.
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S-3.0 SAFETY EVALUATIONS/ANALYSES

S-3.1 LOCA (LARGE BREAK AND SMALL BREAK)

S$-3.1.1 Large Break LOCA

The analysis of the large break LOCA is discussed in Section 3.1.1 of
WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK
NUCLEAR PLANT UNIT 1 LICENSING REPORT." This analysis supports operation of
the Donald C. Cook Nuclear Plant Unit 1 at a reactor power level of 3413 MWt
over a range of operating temperatures between 611.2°F and 580.7°F in the hot
legs and 546.2°F and 513.3°F in the cold legs (547°F < Tavg < 578.7°F).
Initial’ RCS pressure was also varied to justify plant operation at 2100 and
2250 psia. Therefore, the conclusions of WCAP-11902 are valid for Cook
Nuclear Plant Unit 1 at the rerated core power level of 3413 MWt. The
analysis also supports 10% safety injection flow degradation and 15% uniform
steam generator tube plugging. The LBLOCA analysis was performed for 15% tube
plugging to support the peak plugging level of 15%. In general, the other
analyses support only an average plugging level of 10%.

The large break LOCA analysis also considered plant operation‘at a reduced
core power level of 3250 MWt (Case 3 in Table S-2.1-1) with the RHR cross tie
valve closed. The reduction in reactor power was necessary to offset the
reduction in safety injection flow due to the closed RHR cross-tie valve.

" The charging flow imbalance assumption of 25 gpm was included in all large

break LOCA cases. This was possible due to the relative insensitivity of the
large break LOCA results to changes in charging pump performance.
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m S-3.1.2 Small Break LOCA

4

The analysis of the small break LOCA is discussed in Section 3.1.2 of
WCAP-11902. This analysis supports operatibn of the Donald C. Cook Nuclear
Plant Unit 1 at a reactor power level of 3588 MWt (This is conservative with
respect to the Unit 1 uprated reactor- power of 3413 MWt). The analysis was
performed assuming a range of operating temperatures in order to justify plant
operation between a Tavg program setpoint of 547°F and 581.3°F at RCS
pressures of 2100 psia and 2250 psia. A spectrum of cold leg breaks were
analyzed at the limiting RCS preésure and temperature conditions and the
limiting break size was analyzed at other points in the pressure and
temperature range. Therefore, the conclusions of WCAP-11902, Section 3. 1 2
are valid for Cook Nuc]ear Plant Unit 1 at the rerated core power level of
3413 MHt.

An evailuation was performed to determine the effects of operation with either
RHR or HHSI crossties closed and a charging flow imbalance as high as 25 gpm
on the small break LOCA analysis. This eva]uat1on 11m1ts the core power to
3250 MWt when either the RHR or HHSI cross- ties are closed. This evaluation .
was submitted to the NRC June 5, 1989 as an addition to the reduced
temperature and pressure submittals and was approved June 9, 1989, with that
submittal, ‘

91440:1d/091889 §-3.1-2
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S-3.2 LOCA HYDRAULIC FORCING FUNCTIONS

The analysis of the LOCA Hydraulic Forces is discussed in Section 3.2 of
WCAP-11902, “"REDUCED TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK
NUCLEAR PLANT UNIT 1 LICENSING REPORT." The purpose of this analysis is to
generate the forcing functions that occur on RCS components'as a result of a
postulated loss of coolant accident. This analysis was performed assuming the
most limiting parameters to support operation of the Donald C. Cook Nuclear
Plant Units 1 & 2 at the respective rerated reactor power levels of 3413 MWt
and 3588 MWt, the revised temperatures listed in Table S-2.1-1, and either an
RCS pressure of 2100 psia or 2250 psia. Credit was taken for the
"leak-before-break" exemption to limit the break size to the accumulator

line. The smaller break size allows the component loads as a result of .a LOCA
to be bounded by the oriqina] structural analysis.

The barameters chosen as most 1imiting incorporate a conservatively high
reactor power level with respect to Cook Nuclear Plant Units 1 & 2 (3588 MWt),
as well as the upper bound primary pressure (2250 psia) and the lower bound
vessel inlet temperature (511.7°F). The initial primary system pressure
assumption maximizes the pressure differential utilized for the blowdown of
the system. The lower temperature results in a higher sonic velocity for the

decompression wave which propagates through the loop piping towards the vessel

internals. The combination of high decompression wave velocity and pressure
differential cause a pressure pulse which results in the largest LOCA
hydraulic forcing functions for the accumulator line break. These forcing
functions are not as sensitive to power level as the parameters discussed
above, so the bounding maximum power level was chosen. Therefore, the
conclusions of WCAP-11902, Section 3.2 are valid for Cook Nuclear Plant
Units 1 & 2 at their respective rerated core power levels of 3413 MWt and
3600 MWt.
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S-3.3  NON-LOCA SAFETY EVALUATION

$-3.3.1 Introduction

This section evaluates the effects of the Cook Nuclear Plant Rerating Program

" on the non-LOCA'transients: -The-non-LOCA safety evaluation provided within is

applicable only for Unit 1, with the exception of the steamline break
mass/energy releases (inside and outside containment). The effort performed
is to support Unit 1 operation with an uprated core power of 3413 MWt in the
range of reactor vessel average temperatures between 547°F and 578.7°F at
primary pressure values of 2100 psia or 2250 psia. Table S-2.1-1 (Cases 4
and 5) presents the range of conditions possible for the rerating of Unit 1.
The steamline break mass/energy release analyses are performed to support the
potential future Unit 1 rerating as well as to bound a potential rerating of
Unit 2. Table S-2.1-1 (Cases 7 and 8) presents the range of conditions
possible for the future rerating of Unit 2. In addition, the evaluation
performed is to support a maximum average steam generator tube plugging level
of 10%, with a peak steam generator tube plugging level of 15%.

The following non-LOCA safety evaluation also supports the change and/or
relaxation of certain plant parameters to provide Unit 1 with increased
operating margin and flexibility. Included in the non-LOCA safety evaluation
are:

Increased Most Negative Moderator Temperature Coefficient (MTC)
(Tech Spec 3.1.1.4b)

Degraded ECCS Charging Pump Flow (Tech Spec 4.5.2f)

Increased Main Steamline Isolation Valve (MSIV) Closure Time
(Tech Spec 4.7.1.5b and Tech Spec Table 3.3-5 items 5h, 6h, & 7c)

The evaluation conservatively assumes 0 ppm boron concentration in the
Boron Injection Tank (BIT).
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The evaluation also supports a change to the steam generator water level
program. The existing ]eve1 program is a ramp function from 33% narrow
range span (NRS) to 44% NRS from 0% power to 20% power and a constant
level at 44% NRS between 20% power and 100% power. " The proposed steam
generator water level program is a constant level at 44% NRS between 0%
power and 100% power.

The corresponding updates to the Unit 1 Technical Specifications are presented
in Section $-3.13.

The efforts undertaken for the Unit 1 reduced temperature and pressure
operation non-LOCA safety evaluation as described in Section 3.3, Volume 1 of
WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR THE DONALD C. COOK
NUCLEAR PLANT UNIT 1 LICENSING REPORT," were performed to support Unit 1 -
operation with a core power of 3250 MWt over the range of vessel average
temperatures from 547.0°F to 576.3°F at primary pressure values of 2100 psia
or 2250 psia (See WCAP-11902, Table 3.3-1, Cases 2 and 3). However, the
steamline break mass/energy releases outside containment evaluation (Section
3.3.4.1 of WCAP-11902) restricted the full power vessel average temperature to
no greater than 567.8°F. The safety evaluation (WCAP-11902) also supported a
maximum average steam generator tube plugging level of 10%, with a peak steam
generator tube plugging level of 15%.

The effort to support the reduced temperature and pressure operation for

Unit 1 consisted of evaluations and analyses (Section 3.3 of WCAP-11902). For
the non-LOCA events which required analyses to support the reduced temperature
and pressure operation, the analyses were performed to bound the range of
conditions possible for the rerating of Unit 1. These analyses also
considered the relaxation of the plant parameters listed above. No additional
effort is required to support the rerating conditions of Unit 1 for those 4
non-LOCA events analyzed in WCAP-11902.

The non-LOCA events which were evaluated to support the reduced temperature
and pressure operation are the startup of an inactive loop event and the
steamline break mass/energy releases (inside and outside containment).
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A]though the séartup of an inactive loop event was only evaluated in
Section 3.3.4.2 of WCAP-11902, no additional effort is necessary for this
event as discussed in Section S$-3.3.4.2.

However, the steamline break mass/energy events do require additional analyses
to support-the’ range ‘of*conditions possible for the-rerating of Unit 1 and the
fe]axation of the plant parameters listed above. These analyses are presented
below. Table S-3.3-1 presents the applicable non-LOCA transients for Unit 1.

In summary, the non-LOCA safety evaluation presented in the following
discussion to support the Cook Unit 1 Rerating Program bounds the range of
conditions of the Unit 1 rerating (Cases 4 and 5 specified in Table $-2.1-1)
and the Unit 1 reduced temperature and pressure operation (Cases 2 and 3
specified in WCAP-11902, Table 3.3-1). The following safety evaluation also
supports the relaxation of the plant parameters listed above. In addition,
the steamline break mass/energy release (inside and outside containment)
analyses address the Unit 1 rerating as well as position Unit 2 for a
potential rerating.

$-3.3.2 Reactor Protection System (RPS) and Engineered Safety Features (ESF)
Setpoints Assumed in Evaluation

Certain reactor trip and engineered safeduards featunes.setpoints were revised
to provide adequate operating margin for the reduced temperature and pressure
operation. The revised RPS setpoints for the non-LOCA safety evaluation
“included only the overtemperature AT (OTAT) and the overpower AT

(OPAT) reactor trips. Table 3.3-2 of WCAP-11902 presents the limiting
reactor trip setpoints assumed in the analyses performed to support the
reduced temperature and pressure operation as well as to bound the range of
conditions possible for the rerating of Unit 1. This table is repeated as
Table S-3.3-2 in this supplement.

Section 3.14 of WCAP-11902 provided the OTAT and OPAT setpoints to be

included in the Technical Specification updates for the reduced temperature
and pressure operation. To support the range of conditions possible for the
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rerating of Unit 1, the OTAT and OPAT.setpoints need to be updated to
encompass operation up to a full power Tavg of 578.7°F (T' and T"). Although
the OTAT and OPAT setpoints developed in Section 3.3.2.1 of WCAP-11902 are
applicable for the entire range of conditions of the Unit 1 rerating, the full
power Tavg value (T' and T") of the equations were }imited to 567.8°F. The
steamline break ‘mass/energy-release outside containment evaluation limited the
full power Tavg to 567.8°F. Section S-3.13 provides the revised equations
(updated T' and T" values) for the OTAT and OPAT setpoints.

The revised ESF setpoint changes for the reduced temperature and pressure
operation included only the low steamline pressure value of the high-high
steamline flow coincident with low steamline pressure logic. (See

Section 3.3.2.2 of WCAP-11902 for a discussion of the change to the low
steamline pressure setpoint and Section 3.14 for the revised Technical
Specification value.) No change is required to this setpoint to support the
Unit 1 rerating. To encompass the higher steam flow associated with the
uprated power of the Unit 1 rerating, the high steam flow setpoint of the
high-high steamline flow coincident with low steamline pressure logic needs to
be updated. Section S-3.13 presents the updated setpoint to be included in
the Unit 1 Technical Specifications.

i
|
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$-3.3.3 Methodology

" The Unit 1 non-LOCA safety evaluation for the rerating-of Unit 1 was performed
using current Westinghouse methodology and computer codes. Table §$-3.3-1
presents the applicable non-LOCA transients for Unit 1 which were examined in
the evaluation. .The majority of-analyses -are presehted in detail in
Reference 1 (WCAP-11902) and are summarized below. The steamline break .
maés/energy releases (inside and outside containment) analyses are presented
below.

-

$-3.3.3.1 Initial Conditions

Section 3.3.3.1 of WCAP- 11902 presents the discussion of the 1n1t1al

conditions assumed in the safety evaluation to support the reduced temperature

and pressure operation., Table 3.3-4 of WCAP-11902 summarizes the initial

conditions and computer codes used in the accident'analyses, which were

performed to support the reduced temperature and pressure operation as well as
@ to bound the range of conditions possible for the rerating of Unit 1.

The steady state errors for the accidents that are not DNB limited presented
in Section 3.3.3.1 of WCAP-11902 were employed in the analyses of the
steamline break mass/energy releases (inside and outside containment). These
maximum steady state errors are as follows:

A. Core Power + 2% calorimetric error allowance

B. Average RCS Temperature + 4.5°F controller deadband and measurement
error allowance

C. Pressurizer Pressure + 35 psi - steady state fluctuations and
measurement error allowance.-(See Note 1
presented after the non-LOCA safety

evaluation conclusion, Section S-3.3.5)

‘ 0 D. Reactor Flow | Thermal Design Flow (354,000 gpm)

9144e:1d/091889 - §-3.3-5
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Table 3.3-4 sdmmarizes initial conditions and computer codes used in the
accident analysis documented in WCAP-11902. This table is repeated as
Table S$-3.3-3 in this supplement.

$-3.3.3.2 Computer Codes Utilized

The steamline break mass/energy releases were calculated using the LOFTRAN
computer code (Reference 2). Section 3.3.3.2 of WCAP-11902 presents summaries
of the principal computer codes used in the transient analyses for the reduced
temperature and pressure operation.

S-3.3.4 Non-LOCA Safety Evaluation

The following sections coptain the descriptions of the impact of the rerating
of Unit 1 and the relaxation of the previously mentioned plant parameters on
the applicable non-LOCA transients. The steamline break mass/energy release
analyses are presented in Section S-3.3.4.1. The remaining sections describe
the transients requiring no additional effort beyond the effort documented in
WCAP-11902. 1In all cases the appropriate FSAR acceptance criteria are
satisfied. It should be noted that the evaluation supports a steam generator
average tube plugging level of 10%, with peak plugging level of 15%, provided
the minimum measured flow of 366,400 gpm (plant total) is met and the nominal
RCS temperatures do not exceed the range of temperatures presented in

Table S-2.1-1, Cases 4 and 5 for the Unit 1 rerating operation or in
WCAP-11902, Table 3.3-1, Cases 2 and 3 for the Unit 1 reduced temperature and
pressure operation. ’ '

S-3.3.4.1 Steamline Break Mass/Energy Releases

This section will discuss -the analyses of the steamline break event to
determine the mass and energy releases inside containment and the superheated
mass and energy releases outside containment for the Cook Rerating Program.
The analyses were performed to support the range of conditions possible for
the rerating of Unit 1 as well as to position Unit 2 for a potential
rerating. The analyses also consider the relaxation of certain plant
parameters (Section $-3.3-1).
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Steamline Break Mass/Energy Releases Inside Containment

The current mass/energy releases for the inside containment analysis is based
on work performed for Unit 2, which is applicable for Unit 1. The calculation
of the mass/energy release following a steamline break is described in the
Cook Unit 2 FSAR Section 14.1.5. ' The' steamline break mass/energy releases
were recalculated to address the rerating of both Units and the relaxation of
the plant parameters described in Section S-3.3.1.

Steamline ruptures occurring inside a réactor containment structure may result
in significant releases of high energy fluid to the containment environment,
)possib1y resulting in high containment temperatures and pressures. The
quantitative nature of the releases following a steamline rupture is dependent
upon the many possibie conf1gurat1ons of the plant steam system and
conta1nment designs as well "as the plant operating conditions and the size of
the rupture. These variations make it difficult to reasonably determine the
single "worst case" for both containment pressure and temperature evaluations
following a steambreak. The FSAR analysis determined that the limiting
scenario of the steambreak cases analyzed for the containment response
evaluation were a break size of 0.942 ft2 occurring at 30% power for the

split rupture scenario and a break size of 4.6 ft2 occurring at full power

for the double-ended rupture scenario. (The 30% power split break case was
slightly more limiting.) However, it is difficult to conclude if these FSAR
cases remain bounding for the range of conditions possible for the reratings
of both-Units.

Adding to the difficulty in determining the effect of the rerating conditions
are the plant parameters changes incorporated into the Cook Rerating Program.
The potential changes of certain plant parameters (i.e, relaxed most negative
MTC 1imit, degraded ECCS performance, increased MSIV closure time, and O ppm
BIT boron concentration requirement) are penalties in the calculation of
mass/energy releases. It is not readily apparent as to the total impact of
the combination of these changes. As such, a series of steamline breaks,
consistent with the cases presented in the FSAR, were analyzed to determine
the containment response to a variety of postulated pipe breaks encompassing
wide variations in plant operation, safety system performance, and break sizes.

91446:1d/091889 S-3.3-7
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Method of Analysis

The LOFTRAN computer code (Reference 2) was used to calculate the break flows
and enthalpies of the release through the steambreak. Blowdown mass/energy
releases determined using LOFTRAN include the effects of core. power
generation,” main and' auxiliary’ feedwater additions;, engineered safeguards
systems, reactor coolant thick metal heat storage, and reverse steam generator
heat transfer.

A bounding analysis was performed to address the range of conditions possible
for the potential Unit 1 rerating and the potential Unit 2 rerating. The
assumptions on the initial conditions are taken to maximize the mass and total
energy released. The higher primary temperatures along with the higher
uprated power level assoqiated with the Unit 2 rerating parameters are .
conservative for the mass/energy release calculations. The upper bound
temperature of Table S-2.1-1, Case 8 was used. Since the mass blowdown rate
is dependent on steam pressure and the steam pressure is less for the lower
bound temperature case, the steam pressure of the upper bound tempefature case
is 1imitihg for the range of operating conditions possible for the reratings
of Unit 1 and Unit 2.

The functions which actuate safety injection and steamline isolation during a
steamline rupture event are commonly referred to as the Steamline Break
Protection System. A plant's steamline break protection system design can
have a large effect on steamline break results. The steamline break
protection system deésigns for Unit 1 and hnit 2 are different. Unit 1's
design is referred to as an "OLD" steamline break protection system design.
Unit 2's design is referred to as a "HYBRID" steamline break protection system
design. The two systems have the following characteristics:
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@ Unit 1 - "OLD" Steamline Break Protection

Safety Injection Signals

1.

30

4,

5.

High-high steam flow coincident with low steamline pressure (two out
of ‘four lines)

High-high steam flow coincident with low-low Tavg (two out of four
lines)

Two out of three differential pressure signals between a steam line
and the remaining steam lines

Two out of three low pressurizer pressure signals

Two out of three hi containment pressure signals

@ Steamline Isolation Signals

High-high steam fliow ¢oincident with low steamline pressure (two out

High-high steam flow coincident with low-low Tavg (two out of four

1.
of four lines)
2.
lines)
3. Two out of four hi-hi containment pressure signals
Unit 2 - "HYBRID" Steamline Break Proéection
Safety Injection Signals
. 1. Low steamline pressure (two out of four lines)
2.

Two out of three differential pressure signals between a steam line
and the remaining steam lines

91440:1d/091889 . §-3.3-9



3. Two out of three low pressurizer pressure signals

4. Two out of three hi containment pressure signals
Steamline Isolation Signals
1. Low steamline pressure (two out of four lines)

2. High-high steam flow coincident with low-Tow Tavg (two out of four
1ines)

3. Two out of four hi-hi containment pressure signals

The only differences between the Unit 1 and Unit 2 designs is the actuations
from a high-high steam flow and low-low Tavg signal and the logic associated
with the low steamline pressure signal rrfjnred to actuate safety injection
and steamline isolation. For Unit 1, a h1gh high steam flow coincident with
low-low Tavg signal actuates both safety injection and steamline isolation.
For Unit 2, a high-high steam flow coincident with low-low Tavg signal

actuates only steamline isolation. Howéver, the difference is not significant

for the calculation of the mass/energy releases since the analysis does not
take credit for any ESF actuations on a high-high steam flow coincident with
Tow-low Tavg signal.

Unit 1's design requires a coincidence between the low steamline pressure and
high-high steam flow for protection actuation. Unit 2's design only requires
the low steamline pressure signal for protection actuation; no coincidence
with steam flow is required. '

The coincidence logic required for safety injection initiation and steamline
jsolation on high-high steam flow and Tow steam pressure for Unit 1 is more

1imiting for the calculation of mass/energy releases inside containment than
Unit 2's design. Actuation of safety injection and steamline isolation will
1imit the mass/energy released to the containment. Delaying the safeguards

initiation will result in a conservative calculation of the mass/energy

9144e:1d/091889 S-3.3-10
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releases for the containment pressure and temperature evaluation. The

coincidence requirement for high-high steam flow with low steam pressure of
the Unit 1 design increases the 1ikelihood that safequards initiation might be
delayed compared to Unit 2's design where only a low steam pressure signal is
required. In the case where the coincidence logic prohibits safety injection
and steamline isolation on high-high steam flow with low steam pressure, one
of the other signals must be received before the safeguards are initiated. As
such, the Unit 1 steamline break protection system design was assumed in this
-bounding analysis for the calculation of the mass/energy releases ‘inside
containment.-

Assumptions

A series of steamline bregks were analyzed to determine the most severe break
condition for the containment temperature and pressure response. The
following assumptions were used in the analysis:

a. Double-ended pipe breaks were assumed to occur at the nozzle of one
steam generator and also downstream of the flow restrictor. Split
ruptures were assumed to occur at the nozzle of one steam generator.

b. The blowdown is assumed to be dry saturated steam.

c. As discussed above, the Unit 1 steamline break protection system
design is assumed. However, credit was not taken for safeguards .
actuation on high steam line differential pressure or high-high steam
flow coincident with low-low Tavg.

d. Steamline isolation is assumed complete 11 seconds after the setpoint
is reached for either high-High steam flow coincident with low steam
pressure or hi-hi containment pressure. The isolation time allows
8 seconds for valve closure plus 3 seconds for electronic delays and
signal processing. The total delay time for steamline isolation of
11 seconds is assumed to support the relaxation of the main steam
jsolation valve (MSIV) closure time.

91446:1d/092189 $-3,3-11°
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4,6 ft2 and 1.4 ft2 double-ended pipe breaks were evaluated at
102, 70, 30, and zero percent power levels.

Split pipe ruptures were evaluated at 0.86 ftz, 102% power;
0.908 Ft2, 70% power; 0.942 Ft2, 30% power; and 0.4 ft, hot
shutdown. ‘

These split break sizes for each power level were modeled because they
reflect the largest breaks for which ESF actuations (i.e., steamline
jsolation, feedwater isolation, and safety injection) must be
generated by high containment pressure trips. The high-high steam

. flow coincident with low steam pressure is not reached for these break

sizes or smaller break sizes. (Reference 5)

Fajlure of a maiﬂ steam isolation vé]ve, failure of a feedwater

jsolation valve or main feed pump trip, and failure of auxiliary

feedwater runout control were considered. Two cases for each break
size and power level scenario were evaluated with one case modeling
the MSIV failure and the other case modeling the AFW runout control
failure. Each case assumed conservative main feedwater addition to
bound the feedwater isolation valve or main feed pump trip failure.

The auxiliary feedwater system is manually re-aligned by the operator
after 10 minutes.

A shutdown margin of 1.3% ak/k is assumed. This assumptibn includes
added conservatism with respect to the Unit 1 end-of-1ife shutdown
margin requirement of 1.6% Ak/k at no load, equilibrium xenon
conditions, and the most reactive RCCA stuck in its fully withdrawn
position. The Unit 1 end-of-life shutdown margin requirement was used
as the basis for this assumption since it is more limiting than the
existing Unit 2 shutdown margin requirement.

A moderator density coefficient of 0.54 Ak/gm/cc is assumed to |
support the relaxation of the most negative moderator temperature
coefficient limit.

9144e:1d/091889 | S$-3.3-12
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k. Minimum capability for injection of boric acid (2400 ppm) solution
corresponding to the most restrictive single failure in the safety
injection system. The Emergency Core Cooling System (ECCS) consists
of the following systems: 1) the passive accumulators, 2) the low
head safet& injection (residual heat removal) system, 3) the high head
(intermediate head) safety-injection ‘system, and 4) the charging
safety injection system. Only the charging safety injection system
and the passive accumulators are modeled for the steam line break
accident analysis. '

The modeling of the safety injection system in LOFTRAN is described in
Reference 2. Figure 3.3-52 of WCAP-11902 presents the safety
injection flow rates as a function of RCS pressure assumed in the
analysis. The flow corresponds to that delivered by one charging pump
delivering its full flow to the cold legs. The safety injection flows
assumed in this analysis take into account the degradation of the ECCS
charging pump performance. No credit has been taken for any borated
water that might exists in the injection lines, which must be swept
from the lines downstream of the boron injection tank isolation valves
prior to the delivery of boric acid to thé reactor coolant loops. For
this analysis, a boron concentration of 0 ppm for the boron injection
tank is assumed.

After the generation of the safety injectionrsigna1 (appropriate
delays for instrumentation, logic, and signal transport included), the
appropriate valves begin to operate and the safety injection charging
pump starts. In 27 seconds, the valves are assumed to be in their
final position (VCT charging puﬁp suction valve has closed following
opening of RWST charging pump suction valve) and the pump is assumed
to be at full speed and to draw suction from the RWST. The volume
containing the low concentration borated water is swept into the core
before the 2400 ppm borated water reaches the core. This delay,
described above,. is inherently included in the modeling.

1. For the at-power cases, reactor trip is available by safety injection
signal, overpower protection signal (high neutron flux reactor trip or
- OPAT reactor trip), and low pressurizer pressure reactor trip signal.
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For reactor coolant pump (RCP) operation, offsite power is assumed
available. Continued operation of the reactor coolant pumps maximizes
the eﬁergy transferred from the reactor coolant system to the steam

generators.

‘No steam generator: tube plugging‘is assumed to'maximize the heat

transfer characteristics.

Single Failure Effects

Failure of a main steam isolation valve (MSIV) increases the volume of
steam piping which is not isolated from the break. When all valves
operate, the piping volume capable of blowing down is located between
the steam generator apdvthe first isolation valve. If this valve
fails, the volume between the break and the isolation valves in the
other steamlines, including safety and relief valve headers and other
connecting lines, will feed the break. For the cases which modeled a
failure of a MSIV, the steamline volumes associated with Unit 2 were
assumed since the volume available for blowdown for this scenario is
greater than Unit 1. For the cases which did not model a failure of a
MSIV, the steamline volumes associated with Unit 1 were assumed since
the volume available for blowdown for this scenario is greater than
Unit 2.

Failure of a diesel generator would result in the loss of one
containment safeguards train resulting in minimum heat removal
capability.

Failure of a feedwater isolation valve would result in additional
jnventory in the feedwater 1ine which would not be isolated from the
steam generator. The mass in this volume can flash into steam and
exit through the break. For consistency with the FSAR steamline break
mass/energy release analysis, all cases conservatively assumed failure
of the feedwater isolation valve, which resulted in the additional
jnventory available for release through the steambreak and in higher
than normal main feedwater flows.
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d. Failure of the auxiliary feedwater runout control equipment would
result in higher auxiliary feedwater flows entering the steam
generator prior to re-alignment of the AFW system. For cases where
the runout control operates properly, a bounding constant AFW flow of
670 gpm to the faulted steam generator was assumed. This value was
increased "to.1325 gpm to simulate a*failure of the rumout control.

Results

Thé steamline break mass/energy releases inside containment were calculated to
account for the range of conditions possible for the potential reratings of
Unit 1 and Unit 2 and for the relaxation of certain plant parameters. One set
of mass/energy releases were calculated to bound the reratings for both.Units
incorporating the limiting steamline break protection design of Unit 1. The
analysis assumptions support relaxation of the most negative moderator
temperature coefficient 1imit, degradation of the charging pump performance of
the Emergency Core Cooling System, extension of the main steam isolation valve
closure time, and relaxation of the minimum BIT boron concentration
requirement.

Section S-3.4.2.1 presents the containment integrity evaluation for a main
steamline break using the mass/energy releases calculated here. As discussed
in Section $-3.4.2.1, the limiting scenarios of the steambreak cases analyzed
for the containment response evaluation were a break size of 4.6 ftz
occurring at 102% power with a main steamline isolation failure for the

" double-ended rupture scenario and a break size of 0.86 ft2 occurring at 102%
power with an auxiliary feedwater runout protection failure for the split
rupture scenario. Table S-3.3-4 presents the mass/energy releases for these
1imiting steambreak cases of the contginment response evaluation.

Steamline Break Mass/Energy Releases Outside Containment

The current mass/energy releases used for outside containment equipment
qualification evaluation are documented in Reference 3. The mass/energy

releases were calculated in Reference 3 to address concerns over the effect of
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superheated steam releases on the Environmental Qualification (EQ) of
equipment located outside containment. These superheated mass/energy releases
were provided to AEPSC for use in their evaluation of the outside containment
equipment qualification issues.

The steamline break mass/energy releases outside containment were
re-calculated to determine the effect of the range of conditions possible for
the Cook Rerating Program. The re-calculated mass/energy releases are
appliicable for the full range of temperatures associated with the rerating
parameters of Unit 1. Note that the Unit 1 superheated mass/energy releases
documented in Reference 3 and discussed in Section 3.3.4.1 of WCAP-11902 are
only applicable for a full power Tavg of 567.8°F or below. Mass/energy
releases were also re-calculated to determine the effect of the range of
conditions possible for the potential rerating of Unit 2.

The new mass/energy release calculations also incorporated the plant parameter
changes discussed in Section S$-3.3.1. The changes of the plant parameters
(i.e., relaxed most negative MTC limit, degraded ECCS performance, and
increased MSIV closure time) are penalties compared to the assumptions used in
the Reference 3 analysis for the calculation of the mass/energy releases.

(The existing Reference 3 mass/energy releases included a 0 ppm BIT boron
concentration.)

The new superheated mass/energy releases, which incorporate the parameters of
the Cook Rerating Program, were provided to AEPSC for use in the outside
containment equipment qualification evaluation.

S$-3.3.4.2 Startup of an Inactive Loop

The startup of an inactive loop event was evaluated in Section 3.3.4.2 of
WCAP-11902 to support the reduced temperature and pressure operation. This
accident was not evaluated for the Unit 1 Rerating Program since the event can
not occur in Mode 1 or Mode 2 as restricted by the Technical Specifications
(Amendment 120). Amendment 120 to the Unit 1 Technical Specifications
resulted in the removal of Mode 1 and Mode 2 three loop operating
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specifications. Whereas Section 3.3.4.2 of WCAP-11902 contained an evaluation
of the startup of an inactive loop event for the reduced temperature and
pressure operation, evaluations of this event are not necessary due to the
approval of Amendment 120 to the Unit 1 Technical Specifications. Since three
loop operation in Mode 1 or Mode 2 is prohibited, the startup of an inactive
loop event does not have to be considered to support the rerating of Unit 1.

S-3.3.4.3- Uncontrolled RCCA Withdrawal From A Subcritical Condition

The uncontrolled RCCA withdrawal from a subcritical condition event was )
analyzed in Section 3.3.4.3 of WCAP-11902 to support the reduced temperature
and pressure operation as well as to bound the range of conditions possible
for the rerating of Unit 1. Table S-3.3-3 presents the initial conditions
assumed in the WCAP-11902 analysis. The plant parameter changes

(i.e., degraded ECCS perforﬁance, increased MSIV .closure time, and revised
steam generator water level program) do not impact the safety evaluation since
they are not assumed in the uncontrolled RCCA withdrawal from a subcritical
condition analysis. Thus, the safety analysis and conclusions presented in
Section 3.3.4.3 remain applicable for the parameters of the potential Unit 1
rerating. ’ ‘

$-3.3.4.4 Uncontrolled Control Rod Assembly Bank Withdrawal At Power

The uncontrolled control rod assembly RCCA bank withdrawal at power event was
analyzed in Section 3.3.4.4 of WCAP-11902 to support the reduced temperature
“and pressure operation as well as to bound the range of conditions possible
for the rerating of Unit 1. Table S-3.3-3 presents the initial conditions
assumed in the WCAP-11902 analysis. The moderator density coefficient of
0.54 Ak/gm/cc assumed for the maximum reactivity feedback cases supports a
relaxed Technical Specificat%on value for the most negative moderator
temperature coefficient (See Section $-3.13).

Although the revised steam generator water level program changes the initial
steam generator water level assumed for the 10% power cases, the change does
not impact the results of the analysis. The analysis is not sensitive to

initial steam generator water level since no fluctuations in steam generator
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secondary-side fluid mass are modeled during the analysis. The rod withdrawal
at power event is analyzed to show the adequacy of the nuclear overpower and
the OTAT reactor trips to protect the core thermal safety limits. The
adequacy of the steam generator water level trips are examined in the loss of
normal feedwater (Section $-3.3.4.9), loss of all A.C. power to the station
auxiliaries (Section $-3.3.4.12), and the excessive heat removal due to
feedwater system malfunction (Section S-3.3.4.10) events.

The revised level program does not impact the 100% and 60% power cases since-
there is no change to the steam generator water level program above 20%

power. The other plant parameter changes (i.e., degraded ECCS performance and
increased MSIV closure time) do not impact the safety evaluation since they
are not assumed in the uncontrolled RCCA bank withdrawal at power analysis.
Thus, the safety analysis_and conclusions presente§ in Section 3.3.4.4 remain
applicable for the parameters of the Unit 1 rerating.

$-3.3.4.5 Rod Cluster Control Assembly Misalignment

The rod cluster control assembly misalignment events were analyzed in

Section 3.3.4.5 of WCAP-11902 to support the reduced temperature and pressure
operation as well as to bound the range of conditions possible for the
rerating of Unit 1. Table $-3.3-3 presents the initial conditions assumed in
the WCAP-11902 analysis. The dynamic dropped RCCA cases considered a range of
moderator temperature coefficients which encompass a relaxed Technical
Specification value for the most negative moderator temperature coefficient.
The statically misaligned RCCA analysis does not assume moderator temperature
coefficient. The revised steam generator water level program does not impact
the analysis, which is performed at full power, since there is no change to
the steam generator water level program above 20% power. The other plant
parameter changes (i.e., degraded ECCS performance and increased MSIV closure
time) do not impact the safety evaluation since they are not assumed in the
rod cluster control misalignment analysis. Thus, the safety analysis and
conclusions presented in Section 3.3.4.5 remain applicable for the parameters
of the Unit 1 rerating. .

91446:1d/091889 S$-3,3-18



$-3.3.4.6 Chemical and Volume Control System Malfunction

The boron dilution during startup and at power events were analyzed in

Section 3.3.4.6 of WCAP-11902 to support the reduced temperature and pressure
operation as well as to bound the range of conditions possible for the
rerating of Unit 1. Table S$-3.3-3 presents the initial-conditions assumed in
the WCAP-11902 analysis. The plant parameter changes (i.e., relaxed most
negative MTC limit, degraded ECCS performance, increased MSIV closure time,
and revised steam generator water level program) do not impact the analysis
since they are not assumed in the boron dilution event analysis. Thus, the:
safety analysis and conclusions presented in Sectioh 3.3.4.6 remain applicable
for the parameters of the Unit 1 rerating.

3.3.4.7 Loss Of Reactor Coolant Flow (Including Locked Rotor Analysis)

The loss of reactor coolant flow (partial and complete) and locked rotor
events were analyzed in Section 3.3.4.7 of WCAP-11902 to support the reduced
temperature and pressure operation as well as to bound the range of conditions
possible for the rerating of Unit 1. Table $-3.3-3 presents the initial
conditions assumed in the WCAP-11902 analysis. The conservative direction for
the moderator temperature cogfficient for these events is to assume the most
positive MTC. As such, the relaxation of the most negative MTC Timit does not
affect the WCAP-11902 analysis. The revised steam generator water level
program does not impact the analysis, which is performed at full power, since
there is no change to the steam generator water level programaabove 20%

“power. Also, the other plant parameter changes (i.e., degraded ECCS

performance and increased MSIV closure time) do not impact the safety
evaluation since they are not assumed in the loss of reactor coolant flow and
locked rotor analyses. Thus, the safety analysis and conclusions presented in
Section 3.3.4.7 remain applicable for the parameters of the Unit 1 rerating.

3.3.4.8 Loss of External Electrical Load

The complete loss of steam load from full power event was analyzed in
Section 3.3.4.8 of WCAP-11902 to support the reduced temperature and pressure
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operation as well as to bound the range of conditions possible for the
rerating of Unit 1. Table S$-3.3-3 presenté the initial conditions assumed in
the WCAP-11902 analysis. The moderator density coefficient of 0.54 ak/gm/cc
assumed for the maximum reactivity feedback cases supports a relaxed Technical
Specification value for the most negative moderator temperature coefficient
(See Section $-3.13). Therevised steam generator water level program does
not impact the analysis, which is performed at full power, since there is no
change to the steam generator water level program above 20% power. The other
plant parameter changes (i.e., degraded ECCS performance and increased MSIV
closure time) do not impact the safety evaluation since they are not assumed
in the loss of external electrical load analysis. Thus, the safety analysis
and conclusions presented in Section 3.3.4.8 remain applicable for the
parameters of the Unit-1 rerating.

3.3.4.9 Loss of Normal Féedwater Flow

The loss of normal feedwater event was analyzed in Section 3.3.4.9 of
WCAP-11902 to support the reduced temperature and pressure operation as well
as to bound the range of conditions possible for the rerating of Unit 1.
Table $-3.3-3 presents the initial conditions assumed in the WCAP-11902
analysis. The conservative direction for the moderator temperature
coefficient for this event is to assume the most positive MTC. As such, the
relaxation of the most negative MTC 1limit does not affect the WCAP-11902
analysis.,

The revised steam, generator water level program does not impact the analysis,
which is performed at full power, since there is no change to the steam
generator water level program above 20% power. Also, the other plant
parameter changes (i.e., degraded ECCS performance and increased MSIV closure
time) do not impact the safety evaluation since they are not assumed in the
loss of normal feedwater analysis. Thus, the safety analysis and conclusions.
presented in Section 3.3.4.9 remain applicable for the parameters of the

Unit 1 rerating.
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3.3.4.10 Excessive Heat Removal Due to Feedwater System Malfunctions

The excessive heat removal due to feedwater system malfunctions were analyzed
in Section 3.3.4.10 of WCAP-11902 to support the reduced temperature and
preséure operation as well as to bound the range of conditions possible for
the rerating of Unit 1. Table S$-3.3-3 presents the initial conditions assumed
in the WCAP-11902 analysis. The conservative direction for the moderator
temperature coefficient for this event is to assume the most negative MTC.

The moderator density coefficient of 0.54 Ak/gm/cc assumed for the analysis
supports a relaxed Technical Specification value for the most negative
moderator temperature coefficient (See Section S-3.13). The revised steam
generator water level program does not impact the analysis. For the full
power analysis, there is no change to'the steam generator water level program
‘above 20% power due to,the proposed level program. The 0% power analysis is
performed to determine the maximum reactivity insertion rate caused by the
increase in feedwater flow. The 0% power analysis is not sensitive to initial
steam generator water level. The other plant parameter changes (i.e:,
degraded ECCS performance and increased MSIV closure time) do not impact the
safety evaluation since they are not assumed in the excessive heat removal due
to feedwater system malfunction analysis. Thus, the safety analysis and
conclusions presented in Section 3.3.4.10 remain applicable for the parameters
of the Unit 1 rerating.

S$-3.3.4.11 Excessive Increase in Secondary Steam Flow

"The excessive increase in secondary steam flow event was analyzed in

Section 3.3.4.11 of WCAP-11902 to support the reduced temperature and pressure
operation as well as to bound the range of conditions possible for the
rerating of Unit 1. Table S-3.3-3 presents the initial conditions assumed in
the WCAP-11902 analysis. The moderator dénsity_coefficient of 0.54 ak/gm/cc
assumed for the maximum reactivity feedback cases supports a relaxed Technical
Specification value for the most negative moderator temperature coefficient
(See Section $-3.13). The revised steam generator water level program does
not impact the analysis, which is performed at full power, since there is no
change to the steam generator water level program above 20% power. The other
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@ plant parameter changes (i.e., degraded ECCS performance and increased MSIV
closure time) do not impact the safety evaluation since they are not assumed
in the excessive increase in secondary steam flow analysis. Thus, the safety
analysis and conclusions presented in Section 3.3.4.11 remain applicable for
the parameters of the Unit 1 rerating.

S$-3.3.4.12 Loss of A1l AC Power to the Plant Auxiliaries

The loss of all AC power to the plant auxiliaries event was analyzed in
Section 3.3.4.12 of WCAP-11902 to support the reduced temperature and pressure
operation as well as to bound the range of conditions possible for the
rerating of Unit 1. Table S$-3.3-3 presents the initial conditions assumed in
the WCAP-11902 analysis. The conservative direction for the moderator
temperature coefficient for this event is to assume the most positive MTC. As
such, the relaxation of fhe”most negative MTC limit does not affect the
WCAP-11902 analysis. A The revised steam generator water level program does not
impact the analysis, which is performed at full power, since theﬂg is no

@ change to the steam generator water level program above 20% power. Also, the
other plant parameter changes (i.e., degraded ECCS performance and increased
MSIV closure time) do not impact the safety evaluation since they are not
assumed in the analysis. Thus, the safety analysis and conclusions presented
in Section 3.3.4.12 remain applicable for the parameters of the Unit 1
rerating.

S$-3.3.4.13 Rupture of a Steam Pipe

The rupture of a steam pipe event was analyzed in Section 3.3.4.13 of
WCAP-11902 to support the Eeducedxtemperature and pressure operation as well
as to bound the range of conditions possible for the rerating of Unit 1.
Table S-3.3-3 presents the initial conditions assumed in the WCAP-11902
analysis.

The relaxation of the Technical Specification most negative moderator

temperature coefficient refers to the core MTC limit in the unrodded
0 configuration. This MTC limit relaxation is incorporated into the steamline
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break core response énalysis. The WCAP-11902 analysis assumed a negative
moderator coefficient corresponding to the end-of-life rodded core with the
most reactive RCCA in the fully withdrawn position. The reactivity feedback
assumption is adjusted to conservatively predict the return to power
transient. Verification is performed to show that the reactivity feedback
employed in the analysiS'is conservative. | ‘

The analysis conservat1ve]y assumed the m1n1mum capability for injection of

“boric acid solution corresponding to the most limiting s1ngle failure in the

Emergency Core Cooling System (ECCS). The analysis assumed that the safety
injection flow was provided by one charging pump. The analysis assumed
degraded performance of the charging pump. Figure 3.3-52 of WCAP-11902
presents the safety injection flow rates as a function of RCS pressure, which
takes into account the degraded performance of this ECCS (chargingmpUmp)
system. The analysis also conservatively assumed a boron concentration of

0 ppm for the boron injection tank (BIT). As such, the analysis supports
degradation of the charging pump performance and positions Unit 1 for
relaxation of the minimum BIT boron concentration requirement.

The steamline break core response analysis assumed steaml%ne‘isolation to
occur within 11 seconds from receipt of the signal generated by high steam
flow coincident with low steam pressure. The 11 second delay is assumed to
account for signal processing and electronic delay p]us the closure time of
the main steamline isolation valves (MSIV). The analysis models only the
total delay from the time the setpoint is reached until the time the MSIV is

“fully closed. Although the WCAP-11902 analysis spec1f1ed that a MSIV closure

time of 7 seconds was assumed, margin is available in the total delay time
assumed to support an 8 second MSIV closure time. The 8 second MSIV closure
time represents an increase of 3 seconds from the existing Technical
Specification limit (5 seconds). As such, the WCAP-11902 steamline break core
response analysis supports a relaxation of the MSIV closure time requirement.

The WCAP-11902 steamline break core response analysis is performed at Hot Zero

Power, with a corresponding initial steam generator level at 33% NRS.
Increasing the initial level to 44% NRS insignificantly impacts the results of
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the analysis. increasing the water level will not have an unacceptable effect
on the minimum DNBR for the double-ended rupture (4.6 ft2, 1.4 ft%)

steamline break core response analysis. This evaluation is based on
sensitivity studies presented in WCAP-9227, "Reactor Core Response to
Excessive Secondary Steam Releases" (Reference 4). Although this report was
not used in support of the WCAP-11902 analysis, the conclusions presented are
generic in nature and as such can be applied to Cook Unit 1.

Thus, the safety analys%s and conclusions presented in Section 3.3.4.13 remain
applicable for the parameters of the Unit 1 rerating.

$-3.3.4.14 Rupture of Control Rod Drive Mechanism Housing (RCCA Ejection)

This accident is defined as the mechanical failure of a control rod mechanism
pressure housing resulting in the ejection of a RCCA and drive shaft. The
RCCA ejection event was analyzed in Section 3.3.4.14 of WCAP-11902 to support
the reduced temperature and pressure operation as well as to bound the range
of conditions possible for the rerating of Unit 1. Table $-3.3-3 presents the
initial conditions assumed in the WCAP-11902 analysis. The conservative
direction for the moderator temperature coefficient for these events is to
assume the most positive MTC. As such, the relaxation of the most negative
MTC 1imit does not affect the WCAP-11902 analysis. Also, the other plant
parameter changes (i.e., degraded ECCS performance, increased MSIV closure
time, and revised steam benerator water level program) do not impact the
safety evaluation since ‘they are not assumed in the RCCA ejection analysis.
Thus, the safety analysis and conclusions presented in Section 3.3.4.14 remain
applicable for the parameters of the Unit 1 rerating.

S-3.3.5 Conclusions of Non-LOCA Safety Evaluation

The non-LOCA safety analyses and evaluations presented in Section 3.3 of
WCAP-11902 and supplemented by the analyses and evaluations presented in this
section support the range of conditions possible for the rerating of Unit 1
(Cases 4 and 5 of Table S-2.1-1), including the reduced temperature and
pressure operation of Unit 1 (Cases 2 and 3 of WCAP-11902, Table 3.3-1). Tne
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steamline break mass/energy releases (inside and outside containment) analyses
support the range of conditions for the Unit 1 rerating as well as position
Unit 2 for a potential rerating. The safety evaluation includes support for
the relaxation of certain Q]ant parameters:

Increased Most Negative Moderator Temperature Coefficient (MTC)
(Tech Spec 3.1.1.4b)

Degraded ECCS Charging Pump Flow (Tech Spec 4.5.2f)

Increased Main Steamline Isolation Valve (MSIV) Closure Time
(Tech Spec 4.7.1.5b and Tech Spec Table 3.3-5 items 5h, 6h, & 7c)

Section S-3.13 of this documené presents the updates to the Unit 1
Technical Specifications.

The evaluation also conservatively assumes O ppm boron concentration in
the Boron Injection Tank (BIT). '

The safety evaluation includes support for revising the steam generator water
level program to a constant level of 44% NRS from 0% power to full power. The
safety evaluation also supports a steam generator average tube plugging level
of 10% with a peak tube plugging level of 15% for the range of conditions
possible for the Unit 1 rerating and the Unit 1 reduced temperature and
pressure operation, provided the minimum measured flow of 366,400 gpm (plant
total) is met and the nominal RCS temperatures do not exceed the range of
temperatures presented in Table $-2.1-1, Cases 4 and 5, and WCAP-11902,

‘Table 3.3-1, Cases 2 and 3.

NOTE: A safety evaluation independent of the D. C. Cook Rerating Program has
been performed to support an increase in the pressurizer pressure
uncertainty from +35 psi to +58 psi. The evaluation showed that this
jncrease in pressurizer pressure uncertainty does not affect the-
conclusions of the Unit 1 Reduced Temperature and Pressure safety
evaluation (WCAP-11902: Reference 1) and the conclusions of the
Unit 1 Rerating safety evaluation presented in this supplement to
HCAP-11902. The increase in pressurizer pressure uncertainty from
+35 psi to +58 psi safety evaluation is documented in Reference 6.
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TABLE S-3.3-1
NON-LOCA ACCIDENTS EVALUATED FOR UNIT 1 RERATING

Events Appearing in WCAP-11902 Supplement

FSAR SECTION/ '
WCAP-11902 SECTION ACCIDENT

14.1.5 (Unit 2)/ Steamline Break Mass/Energy Releases Inside Containment
$-3.3.4.1 '

N/A (Reference 3)/ Steamline Break Mass/Energy Releases Outside

$-3.3.4.1 Containment

Events Appearing in WCAP-11902
FSAR SECTION/

WCAP-11902 SECTION N ACCIDENT

14.1.6/3.3.4.2 Startup of an Inactive Loop

14C.3.1/3.3.4.3 Uncontrolled RCCA Withdrawal from a Subcritical
Condition

14C.3.2/3.3.4.4 Uncontrolled RCCS Withdrawal at Power

14C.3.3/3.3.4.5 RCCA Misalignment

14C.3.3/3.3.4.5 ~ RCCA Drop

14C.3.4/3.3.4.6 Chemical Volume and Control System Malfunction

14C.3.5/3.3.4.7 Loss of Reactor Coolant Flow (including Locked Rotor

) Analysis) ]

14C.3.6/3.3.4.8  Loss of External Load

14C.3.7/3.3.4.9 Loss of Normal Feedwater

14C.3.8/3.3.4.10 Excessive Heat Removal Due to Feedwater System
Malfunction

14C.3.9/3.3.4.11 Excessive Load Increase Incident

14C.3.10/3.3.4.12 Loss of A1l A.C. Power to the Station Auxiliaries

14C.3.11/3.3.4.13 Rupture of a Steam Pipe

14C.3.12/3.3.4.14 Rupture of a Control Rod Drive Mechanism Housing

(RCCA Ejection)
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TABLE S-3.3-2

TRIP POINTS AND TIME DELAYS TO TRIP ASSUMED IN ACCIDENT ANALYSES®

Trip Function

Power range high neutron

flux, high setting

Power range high neutron

flux, low setting’

Overtemperature AT

Overpower AT

High pressurizer pressure
Low pressurizer pressure
High pressurizer water level

Low reactor coolant flow
(From Toop f]ow‘detectors)

Undervoltage trip

Low-Tow steam generator level

High steam generator level

Turbine Trip

-Feedwater Isolation

Limiting Trip
Point Assumed
In Analysis

118 percent

35 percent

Variable, see
Figure 3.3-1,
WCAP-11902
Variable, see
Figure 3.3-1,
WCAP-11902
2420 psig
1825 psig
100% NRS

87 percent loop
flow

b

0.0 percent of narrow
range level span

72 percent of narrow

‘range level span

Time Delay

_(Seconds)

0.5
0.5

8.02
a.oa’Ci

2.0
2.0
2.0
1.0

1.5

2.0

2.5
11.0

Total time delay (including RTD bypass loop fluid transport delay effect,

bypass loop piping thermal capacity, RTD time response, and trip circuit,
channel electronics delay) from the time the temperature difference in the
coolant loops exceeds the trip setpoint until the rods are free to fall.
The time delay assumed in the analysis supports the 6 second response time
of the RTD time response, trip circuit delays, and channel electronics
delay presented in the Technical Specifications.

No explicit value assumed in the analysis.

assumed reached at initiation of analysis.

The control rod scram time to dashpot is 2.4 seconds.

release outside containment calculations.

9144e:1d/092189
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Faults

Uncontrolled Rod Cluster

Assembly Bank Withdrawal

from a Subcritical Condi-
tion

Uncontrolled Rod Cluster
Assembly Bank Withdrawal
At Power (2)

Rod Cluster Control
Assembly Misalignment

Uncontrolled Boron
Dilution

Loss of Forced Reactor
Coolant Flow
Locked Rotor

(Peak Pressure)

Locked Rotor
(Peak Clad Temp)

- Locked Rotor

(Rods-in-DNB)

.* NA - Not Applicable

(1) Minimum Doppler power defect (pcm/%power) = -9.,55 + 0.035Q where Q is in % power.
(2) Multiple power levels, Tavg., and reactivity feedback cases were examined.

TABLE $-3.3-3

SUMMARY OF INITIAL CONDITIONS AND COMPUTER CODES USED

Reactivity Coefficients Assumed Improved Reactor Vessel

Computer Moderator Moderator Thermal Infitial NSSS Vessel Average Pressurizer

Codes Temperature Density DNB Design Thermal Power Coolant Temperature Pressure(6)
utilized (pcm/°F) (Ax/gm/cc) Doppler Correlation Procedure Output (MWt) Flow (GPM) (°F) (PSIA)
TWINKLE Refer to Min (1) W-3/WRB=1 No (o) 162,840 547 2065’(5)
FACTRAN Section 3.3.4.3 (7) - See Section
THINC 3.3.4.3 (7)

LOFTRAN +5 .54 Min and WRB-1 Yes 3425 366,400 - 578.7 2100

Max (3) 2055 -566.02
343 §50.17 -
LOFTRAN NA* NA NA - WRB-1 Yes 3425 366,400 578.7 2100
THINC o - .
NA NA NA NA NA NA 3425 NA NA NA
i 0

LOFTRAN +5 .NA Max WRB=-1 Yes 3425 366,400 '578.7 2100
FACTRAN - '
THINC H
LOFTRAN +5 NA " Max NA NA 3494 354.000 583.2 2285
LOFTRAN +5 ) NA -Max NA NA 3494 354,000 583.2 - 2135
FACTRAN - R
LOFTRAN 45 NA Max WRB-1 Yes 3425 366,400 578.7 2100
FACTRAN ’
THINC

(3) Maximum Doppler power defect (pcm/% power) = -19.4 + 0.065Q.
(4) Minimum and Maximum reactivity feedback cases were examined.

(5) Core Pressure

(6) See Note 1 in NOTES Section after Section $-3.3.5.
(7) Refers to Sections or Figures of WCAP-11902.

9144e:1d/082289

-



-

A

2



Faults

toss of Electrical
Load and/or Turbine
Treip (4)

Loss of Normal Feedwater

Excessive Heat Removal
Due to Feedwater System
Malfunction

Excess Load Increase
Incident

Loss of Offsite Power

to the Station Auxiliaries

Rupture of a Steam Pipe

Rupture of a Control Rod

Drive Mechanism Housing

Steamline Break M/E
Releases Inside
Containment

* NA - Not Applicable

TABLE S-3.3-3 (Cont’d)

SUMMARY OF INITIAL CONDITIONS AND COMPUTER CODES USED

(1) Minimum Doppler power defect (pcm/%power) = -9.55 + 0.035Q whera Q is in % power.
(2) Multiple power levels, Tavg. and reactivity feedback cases were examined.

(3) Maximum Doppler power defect (pcm/% power) = ~19.4 + 0.065Q.
(4) Minimum and Maximum reactivity feedback cases were examined,

(5) Core Pressure

(6) See Note 1 in NOTES Section after Section S-3.3.5.
(7) Refers to Sections or Figures of WCAP-11902.
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Reactivity Coefficients Assumed Improved Reactor Vessel
Computer Moderatonr Moderator Thermal Initial NSSS Vessel Average Pressurizer
Codes Temperature Density DN8 Design Thermal Power Coolant Temparature Pressura(6)
Utilized (pcm/°F) (Ak/gm/cc) Doppler Correlation Procedure Output (MWt) Flow (GPM) (°F) (PS1A)
LOFTRAN +5 .54 Max and WRB~1 Yes 3494 366,400 583.2 2065
Min '
LOFTRAN +5 NA Max NA NA 3494 354,000 551.5 2285
LOFTRAN NA .54 Min WRB-1 Yes 3425 366,400 578.7 2100
0 547
LOFTRAN NA 0 and .54 Max and WRB-1 Yes 3425 366,400 578.7 2100
Min
LOFTRAN +5 NA Max NA NA 3494 354,000 542.5 2285
LOFTRAN See Figure NA See Figure W-3 NA 0 354,000 547 2100
. THINC 3.3-51a (7) 3.3-51b (7)
TWINKLE See Section NA Min NA NA 3494 354,000 583.2 2065 (5)
FACTRAN 3.3.4.14 (7) 0 162,840 547
LOFTRAN NA .54 Max NA . NA 3672 354,000 585.8 2250
2520 - 575.5
1080 561.8
o 547



TIME
(SEC)

0.00
0.20
3.60
6.60
12.80
13.00
13.20
13.40
13.60
14.00
14.40
14.80
15.00
15.20
15.60
15.80
16.00
16.60
17.20
17.60
17.80
18.40
18.60
18.80
19.20
23.80
28.80
30.40
36.40
39.20
50.70
57.20
106.20
109.20
111.20
118.20
125.20
136.20
602.70

9144e:1d/092188

TABLE S-3.3-4

STEAMLINE BREAK

. MASS/ENERGY RELEASES INSIDE CONTAINMENT
102% POWER DER (4.6 FT?) BREAK

FAILURE - MSIV

MASS
(LBM/SEC)

0.00
10430.00
6552.00
5612.00
4978.00
4913.00
4847.00
4781.00
4716.00
4587.00
4458.00
4332.00
4269.00
4206.00
4083.00
4022.00
3961.00
3782.00
3606.00
3492.00
3435.00
3268.00
3213.00
3158.00
3050.00
1876.00
1623.00
1575.00
1461.00
1431.00
1369.00
1356.00
1331.00
1331.00
1184.00
308.70
188.10
98.97
93.24

§-3.3-31°

ENERGY
(BTU x 10%/SEC)

0.0
1.250
7.883
6.748
5.974
5.895
5.816
5.737
5.660
5.504
5.350
5.198
5.123
5.047
4.899
4.825
4.753
4,538
4,328
4.190
4,122
3.921
3.856
3.790
3.660
- 2.251
1.421
1.883
1.746
1.708
1.634
1.618
1.588
1.587 -
1.409
0.358
0.217
0.114
0.107



TABLE S$-3.3-4 (Cont'd)

STEAMLINE BREAK
MASS/ENERGY RELEASES INSIDE CONTAINMENT .
102% POWER SPLIT (0.86 FT2) BREAK '
FAILURE - AUXILIARY FEEDWATER RUNOUT PROTECTION

TIME MASS | ENERGY .
(SEC) (LBM/SEC) (BTU x 10°/SEC)
0.00 0.00 0.0000
0.20 1394.00 11.6690
1.60 1366. 00 © 1.6370
2.00 1358. 00 . 1.6270
2.40 1350.00 1.6170
2.80 1342, 00 1.6080
4.20 1316.00 1.5770
4.40 1312.00 1.5730
8.60 1550. 00 11.8540
9.40 1575.00 1.8840 i
12.00 - . 1632.00 1.9500 ‘
12.60 1638.00 - 1.9570 w |
15.80 1635.00 1.9530 :
18.00 1618.00 - 1.9340 \
© 21.40 1458.00 "1.7460 \
22.60 1400.00 © 1.6790 1
23.60 1357.00 1.6280 w
23.80 1349.00 1.6180
25.00 1302.00 1.5630
32.00 | 1103. 00 1.3260
32.20 1098. 00 ‘ 0 1.3210
33.80 . 1064.00 1.2810
42.00 928.70 1.1180
42.60 920.80 1.1090
43.20 913.10 1.1000
43,80 905,70 ' 1.0910
44.40 898.40 1.0820 .
55.20 799.10 0.9625
67.20 732.60 0.8823
80.20 691.30 | 0.8325
82.20 686. 60 0.8269
96.20 662.50 0.7977
98.70 659.50 0.7941
118.20 645.70 0.7775
124.20 643.60 . 0.7749
282.70 633.20 ‘ 0.7623
285.20 633.10 o 0.7622
290.20 615.00 ‘ 0.7402
292.70 579.70 0.6977
297.70 556.60 0.6695
302.70 490.40 0.5896

Q , 320.20 304.70 0.3643
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@ _TABLE $-3.3-4 (Cont'd)

STEAMLINE BREAK -
MASS/ENERGY RELEASES INSIDE CONTAINMENT
102% POWER SPLIT (0.86 FT2?) BREAK
FAILURE - AUXILIARY FEEDWATER RUNOUT PROTECTION

TIME MASS ., ENERGY

(SEC) (LBM/SEC) ‘ (BTU x 10¢/SEC)
330.20 238.70 0.2845
340.20 206.50 0.2456
352.70 190.20 0.2259
525.20 181.90 0.2160
535.20 182.00 0.2160 -
600.20 182.10 0.2162
605.20 190.70 i ’ 0.2258

9144e:1d/092189 $-3.3-33
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S-3.4 CONTAINMENT ANALYSIS

S-3.4.1 Short-Term Containment Analysis

The short term containment integrity analysis is used to verify the adequacy
of interior structures and walls by demonstrating that calculated ‘differential
pressures are less than design limits. The functioning of the ice condenser
is demonstrated and containment integrity is also verified. The efforts
performed for the short term containment analysis, applicable to the
Pressurizer Enclosure, the Fan Accumulator Room, the Loop Compartments and the
Steam Generator Enclosure, as described in Section 3.4.1 of WCAP-11902,
"REDUCED TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT
UNIT 1 LICENSING REPORT," support operation of Cook Nuclear Plant Units 1 & 2
over the full range of rerated parameters described in Section $-2.1. There
is no direct impact of power level on LOCA short term mass and energy release
rate calculations and containment subcompartment response analysis. The major
impacts are the resulting effects due to RCS temperature changes whenever
power is increased. For the steam generator enclosure, mass and energy
releases and the subsequent containment response are performed at zero power,
which maximizes effects because steam pressure is maximum. All relevant
analyses and evaluations were performed assuming bounding values, for both
Units 1 & 2, of the rerated power levels and revised temperatures and
pressures described in Section S-2.1. The conclusions of Section 3.4.1.6 of
WCAP-11902, therefore, are applicable for Cook Units 1 & 2 at their respective
rerated powers and the revised temperatures and pressures. .

S-3.4.2 Long-Term Containment Analysis

$-3.4.2.1 Main Steamline Break (MSLB) Containment Integrity
Introduction and Background
An evaluation was performed to determine the impact of reduced temperature and

pressure operation on the Donald C. Cook Nuclear Plant Unit 1 Long-Term Main
Steamline Break Containment Integrity analysis. This evaluation is documgnted

91440:1d/091889 S-3.4-1
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" in Section 3.4.2 of WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION
FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," and it was

concluded that reduced temperature and pressure operation did not have an
adverse impact on the analysis results and conclusions. This Section
documents the analysis performed for both Donald C. Cook Nuclear Plant
Units 1 & 2 ‘to determine-the~impact of the rerated conditions~described in
Section $-2.1 on Containment Integrity following a Main Steamline Break.

A series of main steamline split and double-ended breaks were analyzed as a
part of the original licensing basis for Donald C. Cook‘Nuclear Plant Unit 2
to determine the most severe break condition for containment temperature and
pressure response for this design basis event. The analysis and evaluation
are discussed in Reference 1. These results documented in the FSAR show that
the most limiting doub]ejended break was the 4.6 square foot break, occurring
at 102% power with main steam isolation valve failure. The most 1imiting
split break was the 0,942 square foot break, occurring at 30% power with the
failure of auxiliary feedwater runout protection. The calculated peak
temperatures for these cases were 319.1°F and 328.1°F respectively.
Additional generic sensitivities discussed in Reference 2, illustrate that
other smaller breaks were not limiting.’

Purpose

The purpose of the analysis documented in the following paragraphs is to
demonstrate that the peak containment temperature resulting from a design
basis main steamliné break will not exceed the equipment qualification
temperature criterion for Donald C. ‘Cook Nuclear Plants Units 1 and 2, at the
rerated conditions. The containment pressure response generated for the LOCA
Containment Integrity analysis for the double-ended pump suction RCS break
case (Reference 3) bounds-the Main Steamline Break containment pressure
response, and therefore is not a concern here. This analysis assumes reduced
safety injection flow, due to degradation of ECCS performance, closure of the
RHR crosstie valves and the current containment heat sink information.

9144e:1d/091889




0 Analytical Assumptions

The analysis performed for the Rerating Prbgram is consistent with the
Reference 1 analysis except for assumptions directly related to the rerating

parameters. The analytical effort provides bounding system calculations for
both Units 1 & 2 at the rerated-plant-conditions: described in Section $-2.1.
A spectrum of split breaks is analyzed at 0.86 ftz, 102% power; 0.908 ftz,
70% power; 0.942 ft2, 30% power and 0.4 ftz, hot shutdown. Double-ended
breaks of 1.4 ftZ and 4.6 ft?
30% and zero power levels.

are analyzed at power levels of 102%, 70%,

The break sizes analyzed in the present analysis are based on the current FSAR
analysis. As in the FSAR analysis, loss of one containment safeguards train
was also assumed for all the cases in addition to the single failure assumed
in the mass and energy release calculations.

The following cases-were analyzed for containment response:

A. Split break cases

1) 0.86 ft2, 102% power, MSIV failure
2) 0.86 ftz, 102% power, AFRP failure
3) 0.908 ft2, 70% power, MSIV failure
4) 0.908 ft%, 70% power, AFRP failure
5) 0.942 ft2, 30% power, MSIV failure
6) 0.942 ft°, 30% power, AFRP failure
7) 0.40 ft%, hot shutdown, MSIV failure
8) 0.40 ft°, hot shutdown, AFRP failure

Note: MSIV - Main Steam Isolation Valve
AFRP - Auxiliary Feedwater Runout Protection

91440:1d/091889 §-3.4-3
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B. Double-ended

rupture cases*

1) 4.6 ftz,VIOZ% power, MSIV failure
2) 4.6 ftz, 102% power, AFRP failure
3) 4.6 ft2, 70% power, MSIV failure
4) 4.6 ft2, 70% power, AFRP failure
5) 4.6 ft2, 30% power, MSIV failure
6) 4.6 ft2, hot shutdown, MSIV failure

2

7) 1.4 ft, 102% power, MSIV failure
8) 1.4 ft%, 102% power, AFRP failure
9) 1.4 ft2, 70% power, MSIV failure
10) 1.4 ft2, 30% power, MSIV failure

11) 1.4 ftz, hot shutdown, MSIV failure

*The 1imiting 4.6 ft2 double-ended failure cases (102% and 70%

power), with MSIV failure were analyzed with AFRP failure and found to

be less limiting than the corEesponding MSIV failure cases. Therefore
?nly the most limiting 1.4 ft“ (102% power) was analyzed with AFRP
ailure,

Note:

The mass and energy releases to the containment as a result of the postulated
accident are calculated using the LOFTRAN computer code (Reference 4). The
mass and energy releases are calculated using two different failures for each
case namely, 1) failure of the auxiliary feedwater runout protection and .

2) failure of the main steam isolation valve.
taken for entrainment. Section $-3.3.4.1 presents additional details
regarding the calculation of the inside containment steamline break mass and
energy releases.

As in Reference 1, no credit is

The LOTIC-III computer code (Reference 5) is used to calculate the consequence
of these releases, in particular the peak containment temperature.

The main steam line break containment integrity calculations are performed
with an additional failure of one of the containment safeguards trains, which
results in minimum spray flow (this includes a 10% degradation in the spray
pump flow). Where applicable, input data consistent with that of the LOCA
containment integrity analysis (Reference 3) is used.

9144e:1d/091889 $-3.4-4



@ The total initial ice mass assumed is 2.11 x 106 1bs.

The initial conditions in the containment are a temperature of 120°F in the

lower and dead ended compartments, a temperature of 27°F in the ice condenser,

and a temperature of 57°F in the upper compartment. All volumes are at a
pressure of 0.3 psig and a relative humidity of 15%.

The refueling water storage tank (RWST) temperature is assumed to be 100°F.

A spray pump flow of 1900 gpm to the upper compartment and 900 gpm to the
lower compartment is assumed, at a temperature of 100°F.

The spray flow is initiated 45.0 seconds after the containment reaches the
hi-hi pressure signal of 3.5 psig. This setpoint includes instrument
uncertainties.

Results

The results of the analysis show that the maximum calculated containment
temperature is 324.9°F for the 4.6 ft2 double ended rupture at 102% of the
full power. The mass and energy calculations for this case are based on the
main steam isolation valve failure.

The maximum containment temperature calculated for the 1imiting small split
break (0.86 ft2 at 102% of full power) is 324.4°F. The auxiliary feedwater
‘runout protection failure is assumed for this case. Table S-3.4-1 and

Figures S-3.4-1 through S-3.4-4 show the results for the two limiting cases.

Comparison of these results to the current FSAR results with respect to the
peak containment temperature indicates that the FSAR result was more
limiting. This is due to the lower mass and energy releases inside
containment, calculated for the present analysis. The peak temperature shown
in the FSAR for the limiting split break case (0.86 ftz at 102% of full
power, with auxiliary feedwater runout protection failure) is higher than the

9144e:1d/091889 S-3.4-5
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present case. However, the FSAR results for the limiting double-ended rupture
case (4.6 ft2 at 102% power, with main steam isolation valve failure) is

lower than the present double-ended results. A detailed study of the results
shows that even though the mass and energy releases within containment are
lower in both the present cases, the double-ended break resuits in a higher
temperature due to reduced flows from the lower compartment into the
ice-condenser.

The peak occurs very early in the transient (within the first ten seconds).
At this early time the only heat removal systems that exist are the ‘
containment wall heat sinks and the heat flow between the compartments. In
the present case, heat removal by the walls is better (due to more detailed
modeling of the walls), but the heat f]ow from the lower compartment into the
jce-condenser is lower (dye to the lower initial temperature assumed in the
jce-condenser and the upper compartment, which affects the driving force
through the ice-condenser).

L

Conclusions

The main steamline break containment integrity analysis has been performed
consistent with the current licensing basis analysis and Donald C. Cook
Nuclear Plant Units 1 & 2 rerating program, considering the present plant
operating conditions. The results of this analysis are bounded by the current
FSAQ results. This analysis therefore demonstrates that the containment heat
removal systems function to rapidly reduce the containment pressure and
temperature in the event of a main steamline break accident.

S$-3.4.2.2 LOCA Containment Integrity

The long term peak containment pressure calculation has been recently
performed in support of operation with the RHR crosstie valves closed at an
NSSS power level of 3425 MWt. This analysis is documented in WCAP-11908. The
report contained in this WCAP additi&nally provides justification for
operation at:the revised temperature and pressure conditions described in

9144e:1d/091889 S-3.4-6
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Section $-2.1 except for Cases 7 - 10 which describe a rerated power level of
3600 MWt NSSS power. The conclusion presented in the report is that operation
of Donald C. Cook Nuclear Plant Units 1 & 2 at a maximum NSSS power level of
3425 MWt and at the corresponding revised temperature and pressures ‘described
in Section S-2.1 with the RHR crosstie valves closed would result in an
acceptable peak containment pressure of 11.89 psig. This is below the design
value of 12 psig. Therefore, operation of Cook Units 1 & 2 at a maximum NSSS
power level of 3425 MWt and at the revised temperatures and pressures
corresponding to this power level is acceptable from a LOCA containment
integrity peak pressure standpoint. The LOCA containment integrity analysis
presented in WCAP-11908 does not support operation of Cook Unit 2 at the
rerated NSSS power of 3600 MWt.

S-3.4.3 References
1. Westinghouse letter # NS-TMA-1946, 9/20/78, " American Electric Power

Projects Donald C. Cook Unit 2 (Docket 50-316) Response to Question 022.9".

2. MWestinghouse letter #AEP-80-525, 3/10/80, "Response to NRC Question
022.17 - AMP's steamline break analysis".

3. WCAP-11908," Containment Integrity Analysis for Donald C. Cook Nuclear
Plant Units 1 and 2", July 1988.

4, WCAP-7907-P-A (Proprietary), "LOFTRAN Code Description", April 1984.

5. WCAP-8354-P-A (Proprietary), Supplement 2, "Long Term Ice Condenser
Containment Code - LOTIC-3 Code", February 1978.
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Type of Break

Break Size (FTZ)

Type of Failure
Tmax (°F)

Time of Tmax (sec)

Prax (Psig)

Time of Pmax (sec)

Note: MSIV - Main Steam Isolation Valve

TABLE S-3.4-1

MAIN STEAMLINE BREAKS

Double-Ended

Rupture

4.6

MSIV

324.9

6.39

8.62

14.01 -

Split
Break

0.86

AFRP

324.4

50.72

7.24

50.72

AFRP - Auxiliary Feedwater Runout Protection

9144e:1d/092189
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TEMPERATURE (°F)
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200,

180.

160.

140.

120.

100.

?—Lower Compartment

i

TIME (SEC)

COMPARTMENT TEMPERATURE

Figure S-3.4-1 - 4.6 ft2 Double-Ended Rupture, 102% Power, HSIV Failure

$-3.4-9
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Figure S-3.4-2 - 4.6 ft2 Double-Ended Rupture, 102% Power, MSIV Failure
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Figure S-3.4-3 - 0.86 ft2 Split Break, 102% Power, AFRP Failure
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PRESSURE (PS1G)

Upper Compartment

7,

@— Lower Compartment
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200. 300. 400. 500.
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Figure S-3.4-4 - 0.86 ft2 Split Break, 102% Poﬁer, AFRP Failure
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§-3.5 STEAM GENERATOR TUBE RUPTURE (SGTR) ACCIDENT

The SGTR accident is discussed in Section 3.5 of WCAP-11902, "REDUCED
TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1
LICENSING REPORT." The series of SGTR analyses performed and documented in
WCAP-11902 ‘considered the increased or uprated power for both Cook Units 1
and 2. The uprated power has been deemed acceptable because the results of
the sensitivity analysis indicate that the FSAR conclusion that the Cook SGTR
radiological consequences are within a small fraction of the limits set forth
jn 10CFR100 remains valid.

The analysis is important to show that the proposed window of operating .
conditions at Cook Unit 1 and 2, which are different from the conditions
considered for the FSAR qnalysis, do not invalidate the conclusion in the FSAR
that the radiological consequences are acceptable. The results of the
sensitivity analyses, documented in WCAP-11902 and reiterated in this
licensing report, confirm the acceptability of the range of operating
conditions. ’

9149e:1d/091989 S$-3.5-1



S-3.6 POST-LOCA HOT LEG RECIRCULATION TIME

S-3.6.1 Introduction

A hot leg recirculation switchover time analysis has been performed for
Donald C. Cook Nuclear Plant Unit 1 to determine the time following a LOCA
that hot leg recirculation should be initiated. This analysis addresses the
concern of boron precipitation in the reactor vessel following a LOCA. The
analysis was performed to support the Donald C. Cook Nuclear Plant Unit 1 for
the rerated core power level of 3588 MWt and at the corresponding revised
temperatures and pressures discussed in Section S-2.1. The Unit 1 rerated
core power level is 3413 as discussed in Section S-2.1. The assumption of
3588 MWt for core power level was used to bound both Units 1 and 2.

S-3.6.2 Event Descriptioﬁ

During a large break LOCA the plant switches to cold leg recirculation after
the RWST switchover setpoint has been reached. If the break is in the cold
leg there is a concern that the cold leg injection water will fail to
establish flow through the core. Safety injection entering the broken loop
will spill out the break, while SI entering the intact cold legs will
circulate around the downcomer and out the break. The analysis assumes that
the coolant in the core is stagnant. As steam is produced in the core from
decay heat the analysis conservatively assumes that the boron associated with
the steam remains in the vessel. Thus as steam is boiled off and with no
circulation present 'in the core the boric acid concentration increases in the
vessel. The boron concentration in the vessel will increase until the
solubility limit of the boric acid solution is reached at which time boron
will begin to precipitate. As the boron precipitates, it may plate out on the
fuel rods which would adversely affect their heat transfer characteristics.
The purpose of the hot leg recirculation switchover time analysis is to
provide a time at which hot leg recirculation can be established such that
boron precipitation in the core can be prevented.

9149e;1d/091988 S-3.6-1






$-3.6.3 Methodology

The calculation considers the increase in bor%c acid concentration in the
vessel during the long term cooling phase of a LOCA. Since the analysis
considers the build-up of boric acid in the vessel, maximum boron

* concentrations are used. For Cook Unit 1, the maximum boron concentration in
the RWST and accumulators was assumed to be 2600 ppm. The initial RCS boron
concentration was assumed to be 2400 ppm. The analysis assumes that following
a LOCA the steam boil-off from the core does not carry any boron. A constant
volume of liquid in the vessel is assumed so that as steam is boiled off and
the boron is left behind, the boric acid concentration of the vessel
increases. The time when the boric acid solution reaches the solubility limit
less 4 weight percent is when hot leg recirculation should be initiated. The
solubility 1imit less 4 weight percent at a solution temperature of 212°F has
been established as 23.53%. Thus when the boric acid solution.concentration
reaches 23.53% hot leg recirculation 'should be initiated.

S-3.6.4 Results

An analysis has been performed to determine the time following a LOCA that
switchover to hot leg recirculation should be initiated to prevent boron
precipitation in the reactor vessel. This time has been determined to be’
consistent with the current value for the Donald C. Cook Nuclear Plant Unit 1
of 12 hours. For operational concerns the switchover time is conservatively
truncated to the hour. Although the analys1s which incorporated the higher
“power, resulted in an earlier calculated time to switchover, the switchover
time rgma1ned greater than 12 hours.

The analysis considers the increase in boric acid concentration-in the reactor
vessel during the long term cob]ing phase of a LOCA, assuming a conservatively
small effective vessel volume. This volume includes only the free volumes of
the reactor core and upper plenum below the bottom of the hot leg nozzles.
This assumption conservatively neglects the mixing of boric acid solution with
directly connected volumes, such as the reactor vessel lower plenum. The

9149e:1d/091989 S$-3.6-2






calculation of boric acid concentration in the reactor vessel considers a cold
leg break of the reactor coolant system in which steam is generated in the
core from decay heat while the boron associated with the boric acid solution
is completely separated from the steam and remains in the effective vessel

volume.

The results of the analysis show that the maximum allowable boric acid
concentration of 23.53 weight percent established by the NRC, which is.the
boric acid solubility 1imit less 4 weight percent (Reference 1), will not be
exceeded in the vessel if hot leg recirculation is initiated 12 hours after
the LOCA inception. The operator should reference this switchover time
against the reactor trip/SI signal. The typical time interval between the
accident inception and the reactor trip/SI actuation signal is negligible when
compared to the switchovqr time.

Procedure philosophy assumes that it would be very difficult for the operator
to differentiate between break sizes and locations. Therefore one value for

hot leg switchover time, which bounds all break sizes and locations, is used

to cover the complete break spectrum.

$-3.6.5 References

1. ?. C.6C32§ Safety Evaluation Report to the ACRS, dated November 4, 1977
pp. 6-11).
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S-3.7 REACTOR CAVITY PRESSURE ANALYSIS

The Reaétor Cavity Pressure Analysis is discussed in Section 3.7 of
WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK
NUCLEAR PLANT UNIT 1 LICENSING REPORT." This analysis was performed to
support operation of the Donald C. Cook Nuclear Plant Units 1 and 2 for the
range of rerating parameters discussed in Section $-2.1. Since this analysis
considers the range of operating parameters (corresponding to a maximum power
level of 3600 MWt NSSS) for both units, the conclusions presented in

Section 3.7 of WCAP-11902 are valid for operation of Cook Nuclear Plant

Units 1 and 2 at rerated conditions.

The rerating parameters affect the Reactor Cavity Pressure Analysis through
the mass and energy re]ea§es provided as input to the analysis. There is no
direct impact of power level on short-term mass and energy release rate
calculations and containment subcompartment response analysis. Power level
alone has an insignificant effect on short-term mass and energy releases
because of the short duration of the event, i.e., less than 3 seconds. The
major impact results from changes to RCS temperatures when power is
increased. For long-term effects, highér RCS temperatures are conservative
because of the higher total RCS energy content. For short-term effects,
higher release rates typically result from cooler RCS conditions. The mass
and energy releases used as input for the Reactor Cavity Pressure Analysis
reflected limiting conditions for all power levels considered for the |
rerating, up to a maximum power of 3600 MWt NSSS.
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S-3.8 RADIOLOGICAL ANALYSIS

S-3.8.1 Introduction

Radiological analyses were performed for the large break LOCA, Fuel Handling
Accident and Steam Generator Tube Rupture (SGTR) Accident. A discussion of
the radiological analyses is presented in Section 3.8 of WCAP-11902, "REDUCED
TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1
LICENSING REPORT." The analyses described in Section 3.8 of WCAP-11902
conclude that the source terms for the large break LOCA and the Fuel Handling
Accident are unaffected by the revised temperatures and pressures and,
therefore, the analysis presented in the FSAR remains bounding. The following
discussions in this section describe the radiological analyses performed to
assess the impact of the rerated power levels on the resulting doses for large .
break LOCA and the Fuel Hénd1ing Accident. The conclusion of the analyses is
that there is no increase in the consequences of either event due to the
rerated power levels. The analyses assume bounding parameters for operation
of Cook Nuclear Plant Units 1 & 2 at 3588 MWt core power and the revised
temperafures and pressures discussed in Section S-2.1.

The quantity of radiocactivity released to the environment.for the SGTR event
js affected by the revised temperatures and pressures as well asﬂthe rerated
power levels. The analysis discussed in Sections 3.5-and 3.8 of WCAP-11902
was performed assuming parameters which bound operation of both Cook Nuclear
Plant Units 1 & 2 at their respective rerated poweré and the revised
temperature and pressures discussed in Section S-2.1. Therefore, the
conclusion presented in WCAP-11902 are valid for the SGTR radiological
analysis for both Cook Nuclear Plant Units 1 & 2 at their respedtive rerated
power levels and the revised temperatures and pressure discussed in Section -
S$-2.1. The discussion of -the SGTR radiological analysis presented in this
supplement éupplies more details of the same analysis discussed in WCAP-11802.

9149e:1d/091989 $-3.8-1
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S-3.8.2 Source Terms

An analysis has been performed to determined the effect of the rerated power
level on the nuclide inventories contained in the core and reactor coolant.
Specifically, inventories were recalculated at the uprated power level of 3588‘
MWt for the reactor core (which is the LOCA source term), for the lead fuel
assembly assumed to be damaged in a fuel handling accident, and for the
reactor coolant (which is the source term for the steam generator tube
rupture). These values were compared to the corresponding values presented in
the FSAR for the current power level.

The analytical methods used today to calculate the inventory of fission
products in the core are significantly improved over the methods used for the
original inventories. Specifically, the current calculations are performed
using the ORIGEN computer code (ref 1) with the ENDF-B/IV based fission
product data library (ref 2). The specific Cook Unit 1 fuel cycle that was
modeled is described in Table S$-3.8-1. This fuel cycle model includes two
U-235 enrichments and a variety of specific powers. The fission product
inventories currently presented in the FSAR (FSAR Table 14.3.5-2) were
calculated assuming a constant U-235 thermal fission rate (derived from the
core‘power level) using cumulative fission yields from Reference 3, for a
single region core operation for 650 days (assumed to represent a three
region, annual cycle core). The biggest differences result from the effects
of the difference in fission yields between U-235 and Pu-239 and the effects
of the differences is specific power in a given fuel assembly, rather than

" temperature and pressure.

The Cook Nuclear Plant Unit 2 fuel cycle is described in Table S-3.8-8.
Although the core inventory of radioactive isotopes which are of concern in
evaluating the radiological consequences of accidents (i.e., the short
half-1ife noble gases and iodines) was specifically calculated for Cook Unit
1, it ig also representative of Unit 2. The increased enrichment and the
associated extension of fuel burnup have been shown to have negligible impact
on these inventories. This has been documented both by Westinghouse
(Reference 4) and by independent review performed for the NRC (Reference 5).

L 5,
1
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These reviews considered burnups of up to 60,000 MWD/Htu for the lead rod
which bound the fuel designs being provided for both Cook Nuclear Plant Units
1 and 2.

Also of concern in evaluating the impact of extending fuel burnup on the
radiological consenquences of accidents is the fraction of core activity that
js assumed to migrate out of the fuel matrix and into the fuel-clad gap region
(i.e., the fuel-clad gap fraction) and thus, is available for release in the’
event the cladding is breached. The accident analysis for Cook have used both
calculated gap fractions and those recommended by Regulatory Guide 1.25 (see
Table S-3.8-2). As indicated in Reference 4, these gap fractions remain
conservative for extended burnup fuel. Reference 5 agrees that the extended
burnup fuel gap fractions for most isotopes of concern do not exceed the gap
fractions specified in thg Regulatory Guide.

Total core and gap inventories are presented in Table S-3.8-1, Total and gap
activity for the highest rated discharged assembly are provided in Table
S-3.8-2.

The inventories generated by the ORIGEN code are input to the FIPCO code

(ref 6) to calculate the reactor coolant fission product inventories. Once
again, parameters specific to the current equilibrium fuel cycle and improved
methodology, rather than temperature and pressure, influence the reactor
coolant source terms. The parameters used to calculate the reactor coolant
fission and corrosion product inventories are presented in Table $-3.8-3., The
resulting fission and corrosion product activities are presented in

Table S-3.8-4,

The following evaluations were performed to determine the impact of operation

at 3588 MHt on the radiological consequences of various accidents. The
resulting dose estimates are presented in Table $-3.8-5.

91490:1d/091989 . $-3.8-3
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S-3.8.3 . Large-Break LOCA

The radiological consequences of the large break LOCA have been reanalyzed.
The salient parameters used in the reanalysis are presented in Table $-3.8-6.
The resulting offsite doses are presented in Table $-3.8-5.

The resulting doses are appropriately within the 10 CFR 100 guideline.
Further, the doses are bounded by those presented in FSAR Table 14.3.5-7 for
the Maximum Hypothetical Accident. >

S-3.8.4 Fuel Handling Accident

An evaluation was performed to estimate the impact of the uprated power level
on the radiological consequences“of fuel handling accidents. The evaluation
was based on the results presented in FSAR Sections 14.1.1, 14.1.2, and
14.3.5.4 and the nuclide inventories calculated specifically for the uprated
power level.

The nuclide activities for the lead assembly assumed to be damaged in the fuel
handling accident, based on core average inventory, 193 fuel assemblies,
radial péaking factor (F delta h) of 1.65 and 100 hours decay, are presented
in Table S-3.8-2. '

The core nuclide activities for the uprated power were compared to the FSAR
activities (Unit 1 FSAR Table 14.3.5-2). Because of the 100 hour decay period
"prior to fuel handling, the dominant dose contributors for the fuel handling
accident are 1-131 and Xe-133, and only these nuclides were considered for

_ this evaluation. Also, actual activ%ty, rather than dose equivalent activity,
was utilized. A comparison of the iodine and noble gas activities shows an
increase of approximately 21% in I-131 and an 11% increase in Xe-133. Thus,
the fuel handling accident offsite thyroid and whole body doses are estimated
to increase by 21 and 11 percent, respectively, over the doses presented in
the FSAR.

9149e:1d/091989 S$-3.8-4






Although doses have increased over those presented in the FSAR, there is no
increase in the consequences of the accident. This determination is based on
the fact that the resulting doses are appropriately within the 10 CFR 100
‘guideline.

$-3.8.5 Steam Generator Tube Rupture

The dose equivalent I-131 concentration in the reactor coolant, at the uprated
power, is approximately 25% greater than the FSAR concentration. There is no
significant difference in equivélent Xe concentration. Thus, the SGTR thyroid
dose increase, due only to source term effects, is approximately 25%.

Although the doses have increased there is no increase in the consequences of
the event. This determination is based on the fact that the overall doses are
small, being within a small fraction (30 rem thyroid and 2.5 rem whole body)
of the 10 CFR 100 guideline. ‘
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Fuel Parameters:

TABLE S-3.

of Specific

8-1
FUEL PARAMETERS AND CORE AND GAP ACTIVITIES

Region w/o No Fuel Burnup Total
U-235 Assy. Power Mass (Mwd/MTU)  Power
~ (Mwt/MTU) “(MTU). (Mwt)
1ba 3.4 48 49, 346 22.05/6 20725 1088.45
15a 3.4 48 42.763 22.0576 38685 943,249
14a 3.4 1 3.26 0.4595 40054 . 1.498.
16b 3.8 32 42,145 14,7051 17701 619.746
15b 3.8 32 36.591 14,7051 33069 538.074
14b 3.8 32 26,997 14,7051 44408 396,994
Total  -- 193 40.456 88.69 - 3588

Cycie Length - 420 EFPD

Cycle Burnup - 16991 MWD/MTU

Core Average Burnup - 30764 MWD/MTU
Average Discharge Burnup - 40991 MWD/MTU

Core and Gap Activities:

Curies in Fraction' Curies in

Nuciide :

ore in gap gap

(x108) (x10°)

(Note 1)

1-129 14,7 kg N/A --
[-131° 1.0 0.023 23.0
[-132 1.46 0.0026 3.8
I-133 2.0 0.0079 15.8
[-134 2.2 0.0016 3.52
[-135 1.9 0.0043 . 8.17
Xe-131m 0.0071 N/A. --
Xe-133m 0.29 . 0.0127 3.88
Xe-133 2.0 0.0185 37.0
Xe-135m 0.41 0.00096 0.39
Xe-135 0.42 0.0054 2.27
Xe-137 1.8 . N/A --
Xe-138 1.6 * N/A --
Kr-85m 0.26 0.0029 0.75
Kr-85 0.0083 0.2157 1.79
Kr-87 0.48 ' 0.002 0.96
Kr-88 0.68 0.0029 1.97
Kr-89 0.84 N/A -—
Note 1: Unit 1, Table 14.3.5-2

N/A, Not Available from the FSAR

9149e:1d/091989
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TABLE S-3.8-2
ACTIVITY IN THE HIGHEST RATED DISCHARGED ASSEMBLY

FOR THE RERATED POWER OF 3588 MWT
100 HOURS FOLLOWING REACTOR SHUTDOWN

(Note 1)  (Note 2) (Note 3)
‘ Calculated Reg Guide
Assembly gap gap
Nuclide Inventory fraction Curies in Gap fraction Curies in Gap
1-131 6.14x10° 0.0476  2.92x10% 0.1 6.14x10°
1132 5.2x105  0.00552  2.87x10° 0.1 5.2x10°
1-133 6.38x10° 0.0168  1.07x10° 0.1 6.38x10°
1-135 43.5 0.00946  4.1x1071 0.1 4.4x10°
Kr-85 7.04x10%  0.447 3.15x10° 0.3 2.11x10°
Xe-13lm  5.82x10°  -- -- 0.1 5.,82x10%
Xe-133M 1.06x105 0.0263 2.79x103 0.1 1.06x104
Xe-133  1.21x10% 0.0383  4.63x10 0.1 1.21x10°
Xe-135  2.23x10°  0.011 2.45x10* 0.1 2,23x10°
Note 1: Leéd assembly inventory = (total core inventory decayed for
100 hours/N) x RPF
where N = 193 assemblies and RPF (radial peaking factor) = 1.65.
For .the Unit 1 FHA in the auxiliary building, FSAR' Section
14.2.1.1, an RPF of 1.3 is specified. For the FHA in containment,
FSAR Section 14.2.1.2, an RPF of 1.65 is specified.
Note 2: FSAR Table 14.2.1-2, Conservative Case, FSAR basis for Unit 1 FHA
outside containment.
Note 3: Regulatory Guide 1.25, "Assumptions Used for Evaluating the

Potential Radiological Consequences of a Fuel Handling Accident in
the Fuel Handling and Storage Facility for Boiling and Pressurized
Water Reactors". FSAR basis for Unit 1 FHA inside containment and
for Unit 2, inside and outside containment.
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@ TABLE S-3.8-3

PARAMETERS USED IN THE CALCULATION OF REACTOR COOLANT
FISSION AND CORROSION PRODUCT ACTIVITIES <

1. Core thermal power, max. calculated, MWt 3588
2. Fraction of fuel containing clad defects 0.01
3. Reactor coolant mass, grams 2.41 x 108
4. Reactor coolant average temperature in core, °F 590
5. Purification flow rate (normal), gpm 75
6. Effective cation dimineralizer flow, gpm 7.5
7. Volume control tank volumes:
a. Vapor, ft3 267
b. Liquid, ft> 133
8. Fission product escape rate coefficients:
a. Noble gas isotopes, sec”! 6.5 x 1078
b. Br, Rb, I and Cs isotopes, sec ! 1.3 x 1078
c. Te isotopes, sec”! 1.0 x 1079
@ d. Mo, Tc and Ag isotopes, sec”! 2.0 x 107°
e. Sr and Ba isotopes, sec” ! 1.0 x 1011
f. Y, Zr, Nb, Ru, Rh, La, Ce, Pr isotopes, sec’! 1.6 x 10712
9. Mixed bed demineralizer decontamination factors:
a. Noble gases and Cs--134, 136, 137, Y-90, 91 - 1.0
and Mo-99
b. All other isotopes 10.0
10. Cation bed demineralizer decontamination factor 10.0

for Cs-134, 136, 137, Y-90, 91 and Mo-99

9149e:14/091989 S-3.8-9



9 . - TABLE S-3.8-3 (Cont'd)

PARAMETERS USED IN THE CALCULATION OF REACTOR COOLANT
FISSION AND CORROSION PRODUCT ACTIVITIES

11. Volume control tank noble gas stripping fraction
(closed system):

Nuclide - Stripping Fraction
Kr-85 7.3 x107
Kr-85m . 6.1 x 107}
Kr-87 o 8.4 x 1071
Kr-88 | 7.1 x 1071
Xe-133 ‘ 3.7 x 1072
Xe-133m 8.5 x 1072
qﬁ Xe-135 . 3.5 x 10°*
Xe-135m | " 9.5x107L

Xe-138 9.5 x 107
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TABLE S-3.8-4

REACTOR COOLANT EQUILIBRIUM FISSION AND
CORROSION PRODUCT ACTIVITIES

Activity (uCi/gram)

Nuclide Activity (uCi/gram) Nuclide
H-3 3.500E+00 . I-129
Cr-51 5.500E-03 I-131
Mn-54 4,400E-04 I-132
Mn-56 2.000E-02 [-133
Fe-55 2.000E-03 [-134
Fe-59 5.200E-04 I-135
Co-58 1.500E-02 Xe-131m
Co-60 1.900E-03 Xe-133
Br-84 4,218E-02 Xe-133m
Kr-85 8.546E+00 Xe-135
Kr-85m 1,753E+00 Xe-135m
Kr-87 1.,092E+00 Xe-137
Kr-88 3.787E+00 Xe-138
Rb-88 8.139E+00 Cs-134
Sr-89 4,293E-03 Cs-136
Sr-90 1.541E-04 Cs-137
Sr-91 6.075E-03 . Cs-138
Sr-92 1.217E-03 Ba-137m
Y-90 2.221E-04 Ba-140
Y-91 5.275E-04 La-140
Y-91m 3.801E-03 Ce-141
Y-92 1.143E-03 Ce-143 -
Y-93 3.605E-04 Ce-144
Zr-95 6.295E-04 Pr-143
Nb-95 6.332E-04 Pr-144
Mo-99 7.474E-01

Tc-99m 7.842E-01

Ru-103 5.730E-04

Ru-106 1,645E-04

'Rh=103m 5.795E-04

Rh-106 1,645E-04

Ag-110m 1.718E-03

Te-129 2.885E-02

Te-129m 1.885E-02

Te-131 1.226E-02

Te-131m 2.606E-02

Te-132 3.105E-01

Te-134 3.036E-02

9149e:1d/091589
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5.078E-08
2.850E+00
2. 748E+00
5. 370E+00
5.937E-01
2.396E+00
1.827E+00
2.286E+02
1.491E+01
7.060E+00
5.128E-01
1.807E-01
6.331E-01
2.841E+00
2.940E+00
1.743E+00
1.019E+00
1.648E+00
4,235E+03
9,254E-03
6. 255E-04
4.819E-04
4.,199E-04
5,911E-04
4.190E-04



@ ; TABLE S-3.8-5

ESTIMATED DOSES FOR 3588 MWT

Accident Description Doses in rem

POWER OPERATION

Fuel Handling Accident in the
Auxiliary Building
0-2 hour thyroid at SB
0-2 hour whole body at SB

Fuel Handling Accident in Containment
0-2 hour thyroid at SB
0-2 hour whole body at SB

Steam Generator Tube Rupture

3 0-2 hour site boundary

thyroid
whole body

0-8 hour Low Population Zone (LPZ)
thyroid
whole body

"Large-Break LOCA*
0-2 hour
thyroid

whole body

0-30 day LPZ

thyroid
whole body gamma

Q *Calculated doses

91490:1d/091989 S$-3.8-12
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TABLE S-3.8-6

PARAMETERS USED TO EVALUATE THE OFFSITE DOSES
DUE TO A LARGE-BREAK LOCA AT 3588 MWT
(page 1 of 4)

General
Core power level, MWt

Source Term

3588

Fifty percent of the core iodine is assumed to be uniformly distributed in the
lower containment at time zero (TID-14844/Regulatory Guide 1.4)

1-131
[-132
[-133.
[-134
I-135

@ Iodine Plate-out Factor
Iodine species
Elemental

Organic
Particulate

5.0 x

7
1
1,
1
0

1

X X X X

*

(3, OO W

0.91 -

0.04
0.05

107 curies
7

10
8

10
8

108

10

A

100 Percent of the core noble gas is released to containment.

Kr-85m
Kr-85
Kr-87
Kr-88
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-138

9149e:1d/091989
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TABLE S-3.8-6 (cont'd)

PARAMETERS USED TO EVALUATE THE OFFSITE DOSES
DUE TO A LARGE-BREAK LOCA AT 3588 MWT

Containment Parameters

Volume of upper containment, ft3

Volume of lower containment
(Includes dead ended volumes)
Volume of ice beds

Containment leak rate
0-24 hr, percent/day
>24 hr.
Containment Spray System
Upper Containment
Spray flow rate, gpm
Spray fall height, ft
Lower Containment
Spray flow rate, gpm

Spray fall height, ft

Air Steam Flow Rates, cfm
0 - 10 min,

>10 min.

9149e:1d/091989

(page 2 of 4)

7.74 x 10°
3.62 x 10°

1.11 x 10°

0.25
0.125

1900
85

" 900
50

416,000 (average flow rate from
" lower to upper containment)
39,000 (recirculated between lower
and upper containment through
the ice beds)
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TABLE S-3.8-6 (cont'd)

PARAMETERS USED TO EVALUATE THE OFFSITE DOSES

DUE TO A LARGE-BREAK LOCA AT 3588 MWT

(page 3 of 4)

Iodine Removal Parameters

Upper Containment )
Elemental iodine removal by spray, hel
injection spray (0 to 16 min)
recirculation spray (>20 min)

Particulate jodine removal by spray, hr'l

Lower Containment
Elemental iodine removal by spray, hr
injection spray
recircu]ation spray

1

Particulate iodine removal by spray, hr-1

Ice Condenser Iodine removal efficiency

0 - 10 min,
10 - 40 min.
>40 min.

Elemental iodine DF (jncludes the combined
effects of sprays and the ice condenser)

Particulate iodine DF

9149e:1d/091989 ' $-3.8-15
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@ TABLE $-3.8-6 (cont'd)

PARAMETERS USED TO EVALUATE THE OFFSITE DOSES
DUE TO A LARGE-BREAK LOCA AT 3588 MWT
(page 4 of 4)

Miscellaneous Parameters

Atmospheric dispersion factors at the s1te boundary and at the outer boundary
of the low population zone (LPZ), sec/m , and breathing rates, m /sec

Site Boundary LPZ
i -4 -5
0-2 hr. 3.15 x 10 7.5 x 10
2-24 hr. 0 7.5 x 107°
1-5 days 0 2.6 x 1070

@ 5-30 days 0 7.9 x 1077

Breathing Rate

0-8 hr. 3.47 x 1074
8-24 hr. 1.75 x 10”4
1-30 days 2.32 x 1074
" Dose Conversion Factors See Table S-3.8-7

| @
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" TABLE S-3.8-7

i
1
| . -
COOK UNIT 1 FSAR TABLE 14.3.5-9 SHEET 5 OF 6
DOSE CONVERSION FACTORS USED IN ACCIDENT ANALYSIS* |
|
|

Total Body Beta Skin
rem-m3 rem-m3 Thyroid
Nuclide Ci-s ‘ Ci-s grem/Cig
1-131 NA. | NA 1.49E+6
1-132 NA NA 1.43E+4
1-133 NA NA 2.69E+5
1-134 NA . NA 3.73E+3
1-135 - NA N 5.60E+3
Kr-85m 3.71E-2 4,63E-2 NA
Kr-85 5.11E-4 4,25E-2 NA |
Kr-87 1.88E-1 3.09E-1 NA
Kr-88 | 4.67E-1 ‘ 7.52E-2 NA |
Xe-131m 2.91E-3 1.51E-2 NA
Xe-133m 7.97E-3 3.15E-2 NA
Xe-133 9.33E-3 9.70E-3 NA
Xe-135m 9.91E-2 2,25E~2 NA
Xe-135 5, 75E-2 5.90E-2 NA

Xe-138 - 2.80E-1 1.31E-1 NA

*"Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part
20 Appendix I," USNRC Regulatory Guide 1.109, Rev. 1, October 1977.

UNIT 1 | July, 1987
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TABLE S-3.8-8
D. C. COOK UNIT 2 CYCLE 12
ASSUMED FUEL CYCLE (POWER LEVEL = 3588 MHT)

Specific Fuel EOC Total

w/o No. of Power ‘Mass Burnup ' Power

Region U-235 Assemblies (Mwt/MTU)  (MTU) (MWD/MTU)  (Mwt)

14A 3.69 36 54.169 15.2300 22751 825.0

13A 3.69 36 38.693 15.2300 39002 589.3

12A 3.69 1 32.724 0.423057 52746 13.8

148 4,20 40 54.233 16.9223 22778 917.8

138 4,20 40 47.671 16.9223 42800 806.7

128 4.20 40 25.621 16.9223 53561 433.6
TOTAL - 193 43,994 81.65 -=- 3588

Fuel Assembly Type = 17 x 17

Cycle Length = 420 EFPD
Core Average Burnup = 36484 MWD/MTU

Average Discharge Burnup = 46845 MWD/MTU .
35 Assemblies (13A), 1 Assembly (12A)
40 Assemblies (12B)

Assumed Discharge:

Cycle Burnup = 18457 MWD/MTU

‘ Total Discharged = 76 Assemblies

9149e:1d/091989
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$-3.9 POST-LOCA HYDROGEN PRODUCTION

$-3.9.1 Evaluation Summary

To support the Donald C. Cook Nuclear Plant Units 1 and 2 Rerating Program,
hydrogen!accumulation in the containment following a LOCA was investigated by
AEPSC. Westinghouse provided input in the form of hydrogen generation rates
for core radiolysis hydrogen, sump radiolysis hydrogen, corrosion-generated
hydrogen, large break LOCA total zirconium-water reaction hydrogen, and the
zirconium-water reaction, hydrogen generation rates as a function of time for
the small break LOCA for these analyses (References 1, 2, and 3).

The hydrogen reanalysis was affected primarily by a higher radiolysis rate due
to three factors:

1. The uprated power level considered for the rerating of 3600 MWt NSSS,

2. An increase in the assumed mass of zirconium in the core to bound
future core designs, and

3. The fact that significant amounts of hydrogen were calculated by
Westinghouse to be generated during the small break LOCAs as well as

during large break LOCAs.

AEPSC analyzed the effects of these changes on overall containment hydrogen

“concentrations (in volume percent) and on minimum hydrogen skimmer system flow

rates required to maintain hydrogen concentrations below four volume percent
in the various containment subcompartments. The net result of these changes
did not affect the overall containment analyses; that is, hydrogen
concentrations were shown to be below four volume percent (Reference 4).

91490:1d/091988 S-3.9-1
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$-3.10 PRIMARY COMPONENTS EVALUATION

Section 3.10 of WCAP-11902, “"REDUCED TEMPERATURE AND PRESSURE OPERATION FOR
DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," addresses the
evaluation of all the primary components to support operation at full rated
thermal power and the revised primary side temperatures and pressures
considered for the Cook Nuclear Plant Unit 1.

Many of the evaluations contained in Section 3.10 of WCAP-11902' were performed
using the most limiting parameters offered for a rerating program for both '
Donald C. Cook Nuclear Plant Units 1 & 2. Therefore, conservatively higher |
power levels were assumed.

The most conservative parpmefers considered for the rerating program
incorpordte an NSSS power level of 3600 MHt, and the upper and lower bound
sets of primary temperatures corresponding to that power rating, which are
described in Section S-2.1 of this Supplement to WCAP-11902.

The following sections describe the safety evaluations performed on the
primary components for operation of Cook Nuclear Plant Units 1 & 2 at their
respective rerated power levels and the revised temperatures and pressures
listed in Section S-2.1. - ‘
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$-3.10.1 Reactor Vessel

$-3.10.1.1 Reactor Vessel Structural Evaluation

Westinghouse has completed stress and fatigue calculations on all of the
various governing locations in the Donald C. Cook Nuclear Plant Units 1 and 2
reactor vessels, which were analyzed in the reactor vessel stress reports,
(References 4 & 8) for the effects of the rerating parameters listed in

Table $-2.1-1, and for the associated NSSS design transients. Based on these
calculations and reviews and comparisons of the two different reactor vessel
designs, Westinghouse concludes that the operation of the reactor vessels
under the most limiting conditions of the rerating is acceptable until the
expiration of their 40 year design objective. All of the stress intensity and
usage factor limits of the 1965 Edition of Section IIl of the ASME Boiler and
Pressure: Vessel Code with Addenda through Winter 1966 for the Unit 1 reactor
vessel, and the 1968 Edition of Section III of the ASME Boiler and Pressure
Vessel Code with Addenda through the Winter 1968 for the Unit 2 reactor vessel
are still satisfied when the rerating is incorporated, with the exception of
the 3Sm 1imit for CRDM housings and outlet nozzle safe end. However, the code
permits the exceeding of 3Sm, provided plastic or elastic/plastic analysis
criteria are met.

The significant results of the evaluations and reviews which were performed
are described in Section 3.10.1, Volume 1 of WCAP-11902 (Reference 5).

" $-3.10.1.2 Reactor Vessel Integrity

The efforts performed for Reactor Vessel Integrity for neutron embrittlement
jssues and described in Section 3.10.1.2 of WCAP-11902 "REDUCED TEMPERATURE
AND PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING
REPORT," support operation of Cook Nuclear Plant Units 1 and 2 over the full
range.of rerated parameters described in Section S-2.1. The evaluation was
performed assuming bounding values, for both Units 1 and 2, of the rerated
power levels and revised temperatures and pressures described in Section $-2.1.

91496e:1d/091989 $-3.10-2




Tables $-3.10.1-1 and $-3.10.1-2 have been expanded with respect to WCAP-11902
to include information on fluence projections and surveillance capsule lead
factors for Cook Unit 2.

In summary, rerating of Cook Units 1 and 2 will qot have an adverse impact on
reactor vessel integrity relative to neutron embrittlement jssues. Although
neutron flux rate changes will occur as a result of the rerating, the impact
on surveillance capsule lead factors, heatup and cooldown curves, and PTS
jrradiation embrittlement measures is minimal. Related changes in systems
parameters will neither adversely impact the safety requirements of 10CFR
Part 50 - Appendix G nor the risk of vessel failure from PTS events,
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TABLE $-3.10.1-1

FAST NEUTRON (E > 1.0 MeV) FLUENCE
PROJECTIONS FOR COOK NUCLEAR PLANT UNITS 1 AND 2

Unit 1 (22.89 EFPY)

A1l plates; Weld 9-442

Welds 2-4428, 2-442C,
3-442A, 3-442C

Welds 2-442A, 3-442B

' @ Unit 2 (21,38 EFPY)

A1l Plates: C-1

Welds IS-1, IS-2

Welds LS-1, LS-2

(n/cmz)

Upper Bound*
1.84 x 101°

1.19 x 102

5.92 x 108

Upper Bound*

1.76 x 10%°

1.08 x 10%°

5.68 x 1018

*3588 MWt for both units; 547°F Downcomer.

*%3250 MWt Unit 1/3411 MWt Unit 2; 512°F Downcomer.

9149e:1d/091989
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Lower Bound**
1.55 x 1019

1.01 x 1019
5.01 x '10'8

Lowe# Bound**
1.52 x 1019
9.28 x 1018

4.88 x 1018






@ TABLE S-3.10.1-2

" SURVEILLANCE CAPSULE LEAD FACTORS FOR

COOK NUCLEAR PLANT UNITS 1 AND 2

4° Capsules 40° Capsules
Unit 1/Unit 2 Base Case 1.3 4,2
(3250 MWt, 536°F Downcomer)
Unit 1/Unit 2 At Uprated Power 1.3 4,2
Upper Bound (3588 MWt for both
units; 547°F Downcomer)
Unit 1/Unit 2 Current Licensed 1.3 4.4

Power Lower Bound (3250 MWt
@ Unit 1/3411 MWt Unit 2;

512°F Downcomer)
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S-3.10.2 Reactor Internals

The efforts performed for Reactor Internals integrity and described in
Section 3.10.2 of WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR
DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," support operation of
Cook Nuclear Plant Units 1 and 2 over the full range of rerated parameters
described in Section S-2.1. The evaluation was performed assuming bounding
values, for both Units 1 and 2, of the rerated power levels and revised
temperatures and pressures descrjbed in Section S-2.1.

Additional evaluations of the reactor internals were performed'for Unit 2,
assuming Westinghouse 17x17 Standard Fuel, and are summarized below. Unit 2
currently (Fuel Cycle 7) contains ANF Fuel. The Cycle 8 and 9 reloads.will be
Westinghouse 17x17 Vantage 5 Fuel. Evaluations of the Unit 2 reactor
internals will be performed as part of the Cycle 8 reload.

1. The calculated core bypass flow is within the limit of 4.5% which was
 specified for the rerating parameters for Unit 2, assuming
Westinghouse 17x17 Standard Fuel.

2. The hydraulic uplift forces acting on the lower internals used to
evaluate the contact forces between the vessel ledge and lower

internals have increased for the rerating parameters compared to the '

original 1ifting forces. The contact force is maintained during the
rerating steady state conditions for both Units 1 and' 2. However
during a hot pump overspeed condition (which is short term) this .
contact force is marginal for Unit 2, meaning there is potential for
the lower internals to 1ift off during this condition. Fuel specific
evaluations will be performed as a part of the Unit 2, Cycle 8 reload
effort to address this issue. For Unit 1, there is adequate contact
margin even for the hot pump overspeed condition to eliminate a
liftoff concern.

9149e:1d/091989 S-3.10-6



P

w




@ .

Since Cook Unit 2 employs a non-Westinghouse fuel type, it is not
possible to define the limiting RCCA drop time for use in the accident
reanalyses for Unit 2. However, the 1imiting RCCA drop time-to-
dashpot entry that is appliéable o units with Westinghouse 17x17
standard fuel is 2.2 seconds. This drop time would remain limiting
(for Westinghouse 17x17 standard fuel units) for those design
operating conditions characteristic of the_rerating program with or
without fuel assembly thimb]e plugging devices.

The discussion presented in Section 3.10.2 (Item 4) in WCAP-11902 on
the potential for flow induced vibration is applicable for Cook
Nuclear Plant Units 1 and 2 at the,rerated conditions.

Stresses and fatigue usage for the 1imiting components of the upper
and the lower internals were evaluated. for the changes in design

transients under the rerating conditions and are within acceptable

1imits.

The analysis of the reactor internais was primarily affected by the
revised temperatures and pressures, with the uprated power being a
minor contributgr.
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$-3.10.3 Steam Generators

$-3.10.3.1 Thermal-Hydraulic Performance Evaluation

Thermal hydraulic characteristics of the steam generators, the circulation
ratio, thermal-hydraulic stability and secondary mass were calculated for the
steam generators at each of the rerating conditions and projected steam
_generator tube plugging levels.

Circulation ratio is primarily a function of power. For the uprated
conditions for Unit 1 the circulation ratio is slightly smaller but is
acceptable. The circulation ratio in the replacement steam generators in

Unit 2 have a lower circulation ratio than the original steam generators. A
review of flow studies find the circulation ratio for all projected conditions
acceptable based on favorable flow velocities and flow distributions.

The damping factor characterizes the thermal-hydraulic stability of the units
at the various operating conditions. A negative damping factor indicates a
stable unit. That is, small perturbations of pressure or circulation ratio
will die out rather than grow in amplitude. For Unit 1, all damping factors
are negative, with approximately the same level as the current operating
conditions. The damping values for Unit 2 are more negative than the originé]
steam generators. All operating conditions under consideration are,
therefore, stable.

" The values of secondary mass for the various operating conditions were
calculated. At the lower primary temperatures which correspond to lower steam
pressure, the secondary mass is reduced by 5-10% below current values in

Unit 1. The secondary mass for the replacement steam generators in Unit 2 is
slightly lower than Unit 1, for the same conditions. The primary influence of
secondary mass on the safe operation of the steam generator is due to the
water level in the steam generator during design transients and postulated
accident conditions. The safety analysis of Cook Nuclear Plant Units 1 and 2
(presented in Sections 3.3 and S$-3.3) have accounted for the range of
secondary masses possible for the various operating conditions.
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$-3.10.3.2 U-Bend Tube Fatigue Evaluation

The discussion of the evaluation of flow in the U-bend region‘of Donald C.
Cook Nuclear Plant Unit 1 in Volume 1 of WCAP-11902, “REDUCED TEMPERATURE AND
PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT,"
was based on a study which included flow conditions representing rerated power
conditions for Unit 1. Since the uprated power level of 3425 MWt was included
in the original evaluation, no additional discussion is required in this
supplement. Some conditions evaluated had induced flow conditions slightly
worse than the original design conditions. Any evaluation of the effect of
the rerating on the information submitted by AEPSC in response to USNRP
Bulletin 88-02, to verify that operation of the Cook Nuclear Plant Unit 1
steam generators under the new operating conditions is in compliance with
recent NRC requirements rg]ative to U-bend tube fatigue, is separate from this
report.

An evaluation of the potential for tube fatigue due to fluid elastic vibration
is not required for Unit 2. The replacement steam generators in Unit 2 have
stainless steel support plates. The NRC required these evaluations only for
units with carbon steel support plates, reference USNRC Generic Letter 88-02.

$-3.10.3.3 Corrosion

The discussion in WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR
DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," of the estimate of the
steam generator corrosion propensity calculated for the rerating of

Donald C. Cook Nuclear Plant Unit 1 includes conditions corresponding to the

current power level and some conditions at the uprated powef level of

3425 MWt. For this supplement, the corrosion propensity for Unit 1 has been

determined for additional sets of conditions at the uprated power level.

As discussed in WCAP 11902, the computation of corrosion propensity is based
on an algorithm which considers plant features, operating conditions, and
operating chemistry. For consideration of the effect of rerating on corrosion
propensity the plant features remain constant and the operating chemistry is
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assumed to:-be at the upper level of the Steam Generator Owneﬁﬁ Group (SGOG
11)/Westinghouse guidelines. Consideration of changes in operating conditions
due to rerating includes the effect of temperature changes and stress effects
due to primary to secondary pressure differences. '

The evaluation for this supplement considered pressure and temperature
conditions at a uprated NSSS power level of 3425 MWt for Unit 1'in addition to
those used for WCAP 11902, The evaluation determined that, as in the previous
evaluation for the current Unit 1 poher level of 3250 MWt, the propensity for
corrosion at the lower bound temperature conditions and rerated power level is
judged to be within an acceptable range. yAt the rerated power level and upper
bound temperature conditions for Unit 1, the corrosion probensity is judged to
be within the unacceptable range. For»bofh power levels the corrosion
propensity for the reduced temperature conditions 'is approximately half that
for the current operating conditions used as a baseline. .
An evaluation using the method described in WCAP 11902 has been made of the
corrosion propensif& for the replacement steam generators in Unit 2. This
evaluation was made at NSSS power levels of 3425 MWt and 3600 MWt at the

" various pressures and temperatures considered for the rerating assuming 10%
tube plugging. For these cases, the corrosion propensity‘was judged to be
acceptable. ‘ ‘

-

$-3.10.3.4 Structural

" The structural evaluation described in WCAP-11902, "REDUCED TEMPERATURE AND
PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT,"
was done based on enveloping conditions which bounded the rerated conditions
and the revised temperature and pressure operation.: The structural analysis,
which also bounds the uprated power conditions, ‘was primarily affected by the
revised temperature and pressure conditions. Any effects of uprated power
jnhdependent of pressure and temperature are minor contributors to the
analysis. No additional structural evaluation is required to support
operation of the Unit 1 steam'generators at the rerated power conditions.
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The structural analyses for the Unit 2 replacement steam generators was
performed in two portions. The portions of the steam generator to be replaced
were analyzed in a stress report as required by the ASME Boiler and Pressure
Vessel Code. The portions of the steam generator replaced are the primary
chamber, tubesheet, lower shell, transition cone with a portion of the upper
shel],‘wrapper and tube bundle. New feedrings were also provided. These
sections were analyzed using transients and conditions consistent with the
nominal and uprated power conditions. The portions of the steam generator
which were reused with the new sections were reanalyzed using revised
parameters and transients which bound the rerating bperatidn.

The stress report for the new portion of the steam generators includes a
compilation of stress calculations which verify the structural integrity of
the replacement steam gengrators. The calculations demonstrate that the
design meets the requirements of the ASME Code:

The evaluation of the upper shell for the rerating conditions considered the
main feedwater nozzle, the secondary manway, and the steam nozzle components.
These components (per the previous analysis) are the limiting structural
members for the upper shell region. In’each case, the analyses were performed
utilizing the existing analyses of these components, scaling stresses and
updating the fatigue calculations as necessary. Primary stresses and maximum
stress ranges are not impacted by the rerating conditions, and these m
calculations were not repeated in the reanalysis. In general, the impact of
rerating on the upper shell is in terms of the variation in steam pressure and
temperature. |

In reviewing the transient parameters for the rerating conditions, the four
sets of parameters reduce to just two sets of conditions for the upper shell
components, which are unaffected by variations in Thot’ Tco]d’ and primary
side pressure. The two sets of conditions correspond to high and low
temperature, respectively. The high iemperature conditions are very close to
the transient conditions used in the reference analyses, and the resulting
fatigue usages show only slight variations from the reference conditions.
However, the low temperature conditions can result in increased fatigue
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usages. This is the result of the lower steam pressure during normal

operation. The lower pressure causes a reduction in the corresponding
stresses at normal operation, which results in a higher stress range when

" cycling between hot shutdown, because hot shutdown pressure is the same .for

both reference and rerate operations.

A comparison has been made between the fatigue values for the reference (100%
power) analyses and the values corresponding to rerating conditions. These
results show the ASME Code usage factor limit of 1.0 to be satisfied in all
cases. The results for the secondary manway shell penetration show a
reduction in the fatigue usage from the reference value. This is because the
reference analysis used a more conservative grouping of the transient cycles
than is used for this analysis. The steam nozzle appears to be unaffected by
rerating. This is due to the conservative manner in which the transient
cycles were umbrellaed in the reference analysis. All transient conditions
are bounded by the highest stress condition, such that lowering of the stress
at normal operation does not affect the maximum stress range.

In conclusion, the previously used and replacement components of the steam'
generators in the Cook Nuclear Plant Unit 2 are found to satisfy the
requirements of the ASME B&PV Code, Section III, for this program. Therefore
the structural adequacy of the steam generators has been demonstrated for the
rerated conditions for Unit 2.
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$-3.10.4 Pressurizer

The pressurizer analysis/evaluation was performed with the input assumptions
which are bounding for both Cook Units 1 and 2 at their uprated power levels
and at the revised temperatures and pressures described in Section S-2,1. The
efforts performed for the pressurizer are described in Section 3.10.4 ,

Volume 1 of WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR

DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," and are applicable for
both units. No impact to the satisfaction of. applicable ASME Code criteria
has resulted from the modifications associated with the rerating program.
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$-3.10.5 Reactor Coolant Pumps (RCP)

The efforts performed for the Reactor Coolant Pumps and described in

Section 3.10.5 of WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR
DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT," support operation of
Cook Nuclear Plant Units 1 & 2 over the full range of rerated parameters
described in Section S-2.1. The analyses and evaluations were performed
assuming bounding values, for both Units 1 & 2, of the rerated power levels
and revised temperatures and pressures described in Section $-2.1. The
evaluation of the reactor coolant pumps was primarily affected by the revised
reactor coolant temperatures, with the uprated power being a minor
contributor. The conclusions of Section 3.10.5 of WCAP-11902, therefore, are
applicable for Cook Units 1 & 2 at their respective rerated powers and the
revised temperatures and pressures.
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$-3.10.6 Reactor Coolant Piping and Supports

The efforts performed for the reactor coolant piping and supports described in
Section 3.10-6 of WCAP-11902 are bounding for Donald C. Cook Nuclear Plant
Units 1 and 2 reduced temperature and pressure operation.

The intent of this evaluation is to show that the temperature changes
associated with the Cook Units 1 and 2 rerating have only an insignificant
impact on the existing design basis analyses. The design parameters were used
as the basic input into the evaluation for the Reactor Coolant Loop. The
effects of a change in the current design temperatures in the primary loop
piping was the focus of this evaluation. The power reratings, as such, do not
impact the evaluation except as they affect temperature. For the hot leg, the
normal operating temperature range considered was 579.1°F to 615.2°F compared
to the original values of 599.3°F for Unit 1 and 606.4°F for Unit 2. For the
cold leg, the normal operating temperature range considered was 511.7°F to
547.4°F compared to the original values of 536.3°F for Unit 1 and 541.3°F for
Unit 2.

The impact of the rerated conditions on the Cook Nuclear Plant has been
reviewed and evaluated to determine if any changes are required in the
analyses for the components considered. The reactor coolant loop analysis was
reconciled to the new rerated conditions by considering the conservatisms and
assumptions used in the original analyses as well as criteria changes that
have added margin using the original design basis (notably Leak Before :
Break). For those rerated conditions where the primary loop temperatures
exceed the original design basis temperatures by more than 5°F, an inspection
of the support gaps is strongly recommended. The temperatures which affect
the analysis are the hot and cold leg temperatures. The original design hot
and cold leg temperatures are: Unit 1: Thot = 599,3°F, Tco]d = 536.3°F;
Unit 2: Thot = 606.4°F, Tco]d = 541.3°F, If an interference is found in

the lateral supports, the support gaps should be reshimmed to eliminate it.
Since the reactor coolant loop analysis results have been reconciled to the
rerated conditions, no new analysis is necessary. If the loop analysis does
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@ not change, then the primary loop piping, .the primarj equipment supports, and
the primary equipment nozzles are acceptable, and the existing analysis
results envelope the rerated conditions. o
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S$-3.10.7 Control Rod Drive Mechanism

The efforts performed for the control rod drive mechanism evaluation, and
described in Section 3.10.7, Volume 1l of WCAP-IIQOZ, "REDUCED TEMPERATURE AND
PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT,"
were performed to support operation of the Donald C. Cook Nuclear Plant

Units 1 and 2 over the full range of rerating parameters described in

Section S-2.1. The evaluation of the control rod drive mechanism was
primarily affected by the revised primary temperatures and pressures, with the
uprated power being a minor contributor. Therefore, the conclusions presented
in WCAP-11902 for the Control Rod Drive Mechanism are valid for Cook Nuclear
Plant Units 1 & 2 at their respective rerated core power levels.
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"Reactor Coolant System. ;

S$-3.10.8 Conclusions

This safety evaluation was limited to an evaluation of all the primary
components to support operation of Donald C. Cook Nuclear Plant Units 1 & 2 at
their respective rerated power levels and at the revised temperatures and
pressures described in Section $-2.1.

The Program constitutes a change to the FSAR of the plant. As required by
10CFR50.59 an evaluation of this change was conducted and constitutes the
balance of this evaluation. It has been determined that:

1) the probability of occurrence or the consequences of an accident or
malfunction of equipment important to safety previously evaluated in
the safety analysis report is not increased;

2) the probability for an accident or malfunction of a different type
than any evaluated previously in the safety analysis report is not
created; and

3) the margin of safety as defined in the basis for any technical’
specification is not reduced.

These determinations are reconciled by reviews of the revised design power
capability parameters and NSSS design transients associated with the rerating
program and its impact on the existing design basis for the components of the

In conclusion, this safety evaluation of the mechanical effects on the primary
components of the Reactor Coolant System provides assurance that the Cook
Nuclear Plant Units 1 and 2 can operate safely at their uprated power levels
and at the revised temperatures and pressures described in Section $-2.1.
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S-3.11 FLUID AND AUXILIARY SYSTEMS EVALUATIONS

S-3.11.1 Introduction

This Section provides a discussion of the evaluation of the fluid and
auxiliary systems for the Donald C. Cook Nuclear Plant Units 1 & 2 performed
for the Rerating program. The rerated parameters and the current operating
parameters are described in Section $-2.1.

In order to provide licensing support for operation of the Cook Nuclear Plant
Units 1 & 2 at the rerated power levels and revised temperatures and
pressures, it is necessary to evaluate the following systems'at the revised
conditions: 1) Chemical and Volume Control System, 2) Safety-Injection
System, 3) Residual Heat Removal System, 4) Spent Fuel Pool Cooling System,
5) wagte Disposal System, 6) Auxiliary Feedwater System and 7) Main Steam
System.

The brief description of each system and its intended function(s) provided in
WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK
NUCLEAR PLANT UNIT 1 LICENSING REPORT," is applicable to both Cook Nuclear
Plant Units 1 and 2 at the rerated conditions.

S-3.11.2 Discussion of Evaluations Performed

This evaluation addresses the impact of operating the Cook Nuclear Plant

Units 1 and 2 at their respective rerated power levels and the revised primary
temperatures and pressures. The NSSS power level is increased from 3262 to
3600 MWt, the upper and lower bound vessel average temperature values are
581.3°F and 547.0°F, respectively, and the primary pressure can be either 2100
or 2250 psia. .

The system and component aspects of the flu%d and NSSS/balance-of-pliant
interface systems listed above, were evaluated to ensure that operation of the
units at the rerated power levels and revised primary temperatures and
pressures, remains within the licensing basis of Cook Nuclear Plant Units 1
and 2.
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@ S$-3.11.2.1 Fluid Systems Evaluation

The impact of the proposed rerated power levels and revised'primary
temperatures and pressures, on the ability of the Westinghouse-designed fluid

systems to perform their intended functions has been evaluated for the CVCS,
SIS, RHRS, SFPCS and WDS.
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Chemical and Volume Contro]'System (CVves)

The eva]uat1on and conclusions presented in WCAP-11902 for “the Cook Nuclear
Plant Un1t 1 Reduced Primary Temperature and Pressure Program remain.valid for
both units at the rerated conditions, with one change to the evaluation. The
previous Unit 1 evaluation considered variations in T-cold from 514.9°F to
545.2°F. However, this evaluation for Cook Units 1 and 2 considers variations
in T-cold from 511.7°F to 547.3°F.

The CVCS provides for boron injection, chemical additions for corrosion
control, reactor cpo1ant clean-up and degassification, reactor coolant
make-up, reprocessing of water letdown from the Reactor Coolant System. (RCS),
and Reactor Coolant Pump (RCP) seal water injection.

Reactor coolant is dischérged to the CVCS from.a reactor coolant loop cold
leg. The coolant flows through the shell side of the regenerative heat
exchanger. The coolant temperature is reduced due to the transfer of heat'
loads to the charging flow which passes through the tubes. The'coolant
experiences a large pressure reduction as it passes through the letdown
orifice. The cooled, low pressure water then leaves the reactor containment
and enters the auxiliary building. A second temperature reduction occurs in
the tube side of the letdown heat exchanger followed b§ a second pressure
reduction due to the low pressure letdown valve.

The regenerative and letdown heat exchangers are designed to cool letdown flow
from Tco]d to 115°F, This reduction in temperature is required to ensure

that the normal Rector Coolant Pump (RCP) seal injection temperature value of
130°F will be ma1nta1ned, including an allowance for a 15°F temperature rise
across the centrifugél'pumpc The variations in Tco]d considered for this:
rerating program, from 511.7 to 547°F, are bounded by the design inlet
temperature of 547°F for the regenerative heat exchanger. Therefore, the
cooling temperature of the letdown line is met with the revised operafing
parameters considered for this program.

-
|
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The letdown line is designed to reduce the static pressure of the reactor
letdown stream from the RCP suction pressure to the Volume Control Tank (VCT)
operating pressure, such that the design pressure of intervening piping and
components is not exceeded and fluid is maintained in a subcooled condition
throughout the system. The primary pressure reduction is taken across the
letdown orifices. A pressure control valve, PCV-131, ensures that adequate
back pressure is maintained on the letdown orifices to ensure subcooled fluid
conditions. The pressurizer pressures considered for this program (2100 psia
or 2250 psia) are bounded by the design pressurizer operating pressure. In
addition, it has been verified that PCV-131 is capable of maintaining
sufficient backpressure on the letdown orifices to ensure subcooled fluid
conditions when the pressurizer pressure is reduced to 2100 psia. Therefore,
the pressure reduction function of the letdown line is verified with the
revised operating parameters proposed by this program.

9149e:1d/091989 S-3.11-4



Safety Injection System (SIS)

The Safety Injection System provides emergency core cooling in the event of a
break in either the Reactor Coolant System (RCS) or the Main Steam System
(MSS). The Unit 1 analyses from WCAP-11902 demonstrated the acceptability of
the SIS for its accident function. These analyses bound the uprated
conditions. Similar analyses for Unit 2 will be performed as part of the fuel
reload.

9149e:1d/091989 S$-3.11-5




Residual Heat Removal System (RHRS)

The RHRS is normally placed in operation approximately four hours after
reactor shutdown when the pressure and temperature of the Reactor-Coolant
System (RCS) are approximately 400 psig and less than 350°F, respectively.
Under normal operating conditions, the RHRS is designed to reduce the
temperature of the reactor coolant to 140°F within 20 hours following reactor
shutdown. The 20 hour cooldown is the original design basis of the RHB
system, which is based on two RHR heat exchangers and pumps in service and
that the heat exchangers are being supplied with 5000 gpm of component cooling
water at 95°F. It has been verified that the uprated power.does not adversely
affect the capability of the RHRS to reduce the reactor coolant temperature to
140°F within the 20 hour limit with both trains operating. In the event of a J
train failure; the RHRS is designed to reduce the reactor coolaht temperature
to 200°F within 36 hours after reactor shutdown. It has been verified that
the RHRS is also capable of meeting the original cooldown design basis. |
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Spent Fuel Pool Cooling System (SFPCS)

The primary function of the SFPCS is to remove decay heat which is generated
by the spent fuel pool elements stored in the pool. Decay heat generation is
proportional to plant power level. The plant NSSS power level has increased,
thus, the demands on the SFPCS have also increased.

During normal operation, with up to forty percent of the core from each unit
stored in the pool, the SFPCS is expected to maintain the pool temperature
below 120°F. It was determined that the pool temperature, under these
conditions with 100°F component cooling water supplied to the spent fuel pit
heat exchanger, would be 117°F. With only one cooling train in operation, the
pool temperature is expected to be maintained below 140°F. It was determined
that the pool temperature_under these conditions with 100°F component coo]iné
water supplied to the spent fuel pit heat exchanger, would be 133°F. Under
the maximum anticipated heat loading forty percent of a core from each unit
plus a full core from Unit 2 and only one cooling train available, the
temperature is expected to be maintained below the ﬁoint where the pool would
boil (212°F). It was determined that under these conditions with 100°F
component cooling water Eupplied to the spent fuel pit heat exchanger the pool
temperature would be 167°F, which is well below boiling. Therefore, it has
been verified for the increased power levels, that the pool temperature can be
maintained within all of the values described. ' '

If all cooling is lost and forty percent of a core from each unit is stored in
the pool, the time it would take the spent fuel pool to heat up from 120°F to
180°F is approximately 16 hours. With one complete core added, the time is
reduced to approximately 8 hours. It has been verified that the spent fuel
pool heat up rates for a complete loss of cooling are acceptable.

91490:1d/091989 S$-3.11-7



Waste Disposai System (WDS)

The evaluation and conclusions provided in WCAP-11902 for the Unit 1 Reduced
Temperature and Pressure Program remain valid for both Cook Nuclear Plant
Units 1 and 2 at the rerated conditions.

i
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$-3.11.2.2 Auxiliary Equipment Evaluation

The evaluation and conclusions provided in WCAP-11802 for the Unit 1 Reduced
Temperature and Pressure prgram‘remain valid for both Cook Nuclear Plant
Units 1 and 2 at the rerated conditions.

The Cook design transients were modified to reflect the proposed power
capability parameters and reviewed to demonstrate that the revised power
level, primary temperatures and-pressures, have no adverse effect on the
integrity, operability or qualification of the auxiliary systemé' components.

In some cases, the procurement of auxiliary equipment for early vintage
plants, such as Cook, predates the ASME Code. , Pumps, valves,.tanks, and heat
exchangers were procured gccording to the design conditions specified in data
sheets or equipment specifications. The temperature and pressure that the
components were expected to experience, enveloped the specified design
conditions. Note, the design and operating parameters are not necessarily
dependent on full-power primary system temperature, pressure, or NSSS power
level, '

The NSSS design transients for Cook Units 1 and 2 are similar to the
transients shown in the System Standard Design Criteria (SSDC) 1.3,

Revision 1. The auxiliary tanks typically have insignificant transients and,
therefore, thermal fatigue is not a concern. In addition, thermal fatigue
failures are uncommon on auxiliary equipment. The most important parameters
that were considered to affect the integrity of auxiliary components for the
Cook units are the temperatures and pressures during normal operating
conditions. Detailed evaluations were performed and it was determined that
the conditions originally épecified for procurement of the auxiliary
equipment, either remain unchanged or are bounding for the proposed revised
conditions.

»
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@ $-3.11.2.3 NSSS/Balance-of-Plant Interface Systems Evaluation

The evaluation”and conclusions provided in WCAP-11902 for the Unit 1 Reduced
Temperature and Pressure Program remain valid for both‘Donald C. Cook Nuclear
Plant Units 1 and 2 at the rerated conditions.

The potential impact of an increased power rating and reduced RCS temperature
and pressure on the ability of Westinghouse designed NSSS/balance-of-plant

interface systems to perform their required functions has been evaluated for
the Main Steam and Auxiliary Feedwater Systems.

9149e:1d/09198§ §-3,11-10



Main Steam System (MSS)

The minimum relieving capacity of the steam generator safety relief valves
requires that the combined ASME rated capacity of the valves be sufficient to
relieve the amount of steam generated in the worst case loss of heat sink,
without causing the MSS pressure to exceed 110 percent of the system design
pressure. The combined ASME rated capacity is equivalent to 16.380x106
1bs/hr at an inlet pressure of 1133 psia. For the new conditions,

15.088x106 1bs/hr of steam is generated at a system pressure of 1133 psia in
the worst case loss of heat sink. Note that the inlet pressure of 1133 psia
js conservative with respect to 110 percent of the sjstem design pressure
(1.10 x 1100 psia = 1210 psia).

Since the combined ASME rpted capacity exceeds the required relieving
capacity, it is determined that the Cook steam.generator relief valve minimum
relieving capacity requirement is met with the new conditions proposed by this
program. )

The maximum actual relieving capacity of a single steam generator safety
relief valve is 1imited to 890,000 1bs/hr at an inlet pressure equivalent to
the system design pressure. The limit is imposed to prevent unacceptable high:
rates of heat removal due to a stuck-open relief valve. The actual capacity
for each Cook relief valve is equivalent to 883,513 lbs/hr at the system
design pressure of 1100 psia.

Since the actual capacity of the relief valves does not exceed the
890,000 1bs/hr capacity limit, it is determined that the maximum actual
relieving capacity of the Cook steam generator safety relief valves is
acceptable for the new conditions of the program.

9149e:14/091989 S-3.11-11






Auxiliary Feedwater System (AFWS) o

The AFW pumps draw suction from a 500,000 gallon Condensate Storage Tank
(CST). The current Cook Technical Specifications indicate that

175,000 gallons of the total CST volume are to be reserved for AFWS
functions. . The 175,000 gallons of AFW storage volume is to ensure that
sufficient AFW is available to keep the plant in hot standby conditions for
nine hours following a reactor trip. A minimum AFW volume of 146,000 gallons
is required by the new conditions to maintain the plant at hot standby for
nine hours with one Reactor Coolant Pump (RCP) operating. Therefore, with the
new conditions of the program, the 175,000 gallon minimum AFW volume remains
adequate to satisfy the original requirement for nine hours of hot standby
operation, with or without the operation of one RCP.
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S-3.11.3 Conclusions

The potential safety impact of the Rerated Power and Revised Primary
Temperature and Pressure Program on the fluid and NSSS/BOP interface systems
and components has been addressed by this safety evaluation. It is determined
that the new range of primary temperatures and pressures shown in

Table S-2.1-1 has no adverse affect on the ability of the fluid and NSSS/BOP
interface systems to perform their required functions. It has also been
demonstrated that the new design transients, revised to reflect the new
conditions, have no adverse affect on the integrity, operability or
qualification of the auxi]iary system components.

Based on the results of the Fluid System, Auxiliary Equipment and NSSS/BOP
interface system evaluatipns, it has been determined that:

- the probability of occurrence or the consequences of an accident or
malfunction of equipment important to safety previously evaluated in
the safety analysis report is not increased;

- the possibility for an accident or malfunction of a different type
than any evaluated previously in the safety analysis report is not
created; and

- the margin of safety as defined in the basis for any technical

specification is not reduced. _
Thus, implementation of the Rerated Power and Revised Primary Temperature and
Pressure Program does not impair the design and operation of the auxiliary and
NSSS/BOP interface systems and their components, is not expected to’lead to
any event that would exceed the bounds of prior analyses and, therefore, does
not produce an unreviewed safety question.
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@ S-3.12 FUEL STRUCTURAL EVALUATION

S-3.12.1 Fuel Assembly Structural Evaluation

The efforts performed for the fuel assembly structural evaluation, and
described in Section 3.12, Volume 1 of WCAP-11902, "REDUCED TEMPERATURE AND
PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT,"
were performed to support operation of the Cook Nuclear Plant Units 1 and 2
over the full range of rerating parameters described in Section $-2.1. The
conclusions presented in that submittal for Unit 1 thus remain valid at
uprated conditions. It should be noted that the structural evaluation for the
fuel assembly is brimari]y affected by primary temperature reduction, with
increased power being a minor contributor.

The fuel assembly structural evaluation for Cook Unit 2 will be provided as
part of the Vantage 5 Reload Submittal.

$-3.12.2 Fuel Rod Structural Evaluation

The efforts performed for the fuel rod structural evaluation, and described in
Section 3.12.2, Volume 1 of WCAP-11902, were performed to support operation of
Cook Nuclear Plant Unit 1 over the full range of rerating parameters
corresponding to operation at a maximum power level of 3425 MHt NSSS. These
analyses have demonstrated that fuel rod design bases can be supported for
operaéion at power levels up through 3425 MWt NSSS.

For Cook Nuclear Plant Unit 2, the fuel rod structural integrity will be

addressed as part of a later submittal, incorporating Westinghouse Vantage 5
fuel.

91490:1d/091989 S-3.12-1
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$-3.13 TECHNICAL SPECIFICATION/REACTOR TRIP & ESF IMPACT

As a result of the analysis and evaluation efforts performed for the

Donald C. Cook Nuclear Plant Rerating progfam, certain changes to the plant
Technical Specifications are appropriate. The purpose of this report section -
is to document the basis for the Technical Specification changes which are
recommended as a result of the rerating effort for Cook Nuclear Plant Unit 1.
As discussed in the Executive Summary section of this»Supplemeqt to
WCAP-11902, there are additional efforts necesséry which were not performed as
an integral part of the Rerating Program to support licensing of the uprating
for Cook Nuclear Plant Unit 2. The Technical Specification changes and their
bases for Unit 2 will be presented with this additional effort when it is
performed. -

The basis for the Technical Specification changes which are recommended as a
result of the Reduced Temperature and Pressure program are discussed in
Section 3.14 of NCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR
DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING REPORT." The basis for reactor
protection system/ESF changes necessary for operation of Cook Nuclear P]ant’
Unit 1 at the revised temperatures aﬁd'pressures discussed in Section 2.1 of
QCAP-IIQOZ is provided in Table 3.14-1 of WCAP-11902. The basis for reactor
protection system/ESF changes necessary for operation of Cook Nuclear Plant
Unit 1 at the rerated NSSS power level of 3425 MWt .is-provided in

_Table $-3.13-1 of this section. Additional Technical Specification changes

not directly related to the reactor protection system/ESF are tabulated, and
the basis provided, 'in Table 3.14-2 of WCAP-11902 and in Table $-3.13-2 of
this section. |

9149e:1d/091989 S$-3.13-1
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@ TABLE S-3.13-1
REACTOR PROTECTION SYSTEM/ESF SETPOINTS

Nominal Allowable Limiting
Function Setpoint Value Analysis
Table 2.2-1 pages 2-7 through 2-9
a. Overtemperatyre delta-T x *k .~ Protection of core thermal
reactor trip safety limits, non-LOCA-
related DNB events.
b. Overpower delta-T ' *kx *kkk non-LOCA Protection of
reactor trip 4 thermal safety limits,

. steamline break M/E re-
lease outside containment.

1+t,S
lovertemperature delta-T < de'lta-To [K1-K2 [T$f§§] (T-T')+K3(P-P')-f1(delta-1)]

de'Ita-To = jindicated delta-T at Rated Thermal Power
t.S
20verpower delta-T < de]ta-T0 [K4-K5 [I;%—S] T - KG(T-T")-fz(delta-I)]
3

deH:a-T0 = jndicated delta-T at Rated Thermal Power

*K1 = 1,32

K2 = 0.0230

K3 = 0.00110 '

T = average temperature, °F

T' = indicated Tavg at Rated Thermal Power (< 578.7 °F)
P = pressurizer pressure, psig

P' = 2235 psig (for 2235 psig operation)

= 2085 psig (for 2085 psig operation)
tl = 22 seconds
t5 = 4 seconds

fz(delta-I) = 0 for delta-I between (=37, +2)
P%sitive slope of fl(delta-l) = 2,17%/% for delta-1 > 2%
Negative slope of fl(delta-l) 0.33%/% for delta-1 < -37%

**Max, trip setpoint shall not exceed its computed trip setpoint by more than
3.2% delta-T span.

**xK4 = 1,083
KS = 0.0177/°F for increasing Tavg
=0 for decreasing Tavg
K6 = 0.0015 for T > T''
=0 for T<T"
T = average temperature, °F
T'* = jndicated Tavg at Rated Thermal Power (< 578.7 °F)

t3 10 seconds
fz(delta-l) =0

****Max, trip setpoint shall not exceed its computed trip setpoint by more than
2.1% delta-T span. .

i
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TABLE $-3.13-1 (Cont'd)

REACTOR PROTECTION SYSTEM/ESF SETPOINTS

Function

Table 3.4-4
c. Steam Flow in Two
Steam Lines -- High, SLI

pages 3/4 3-24
3/4 3-26

91496:1d/091989

<

<

Nominal
Setpoint

A function defined as follows:
A delta-P corresponding to 40%
of full steam flow between 0%
and 20% load and then increas-
ing linearly to a A-P corre-
sponding to 110% of full steam
flow at full power.

Allowable
Value

A function defined as follows:

A delta-P corresponding to 44.2%
of full steam flow between 0%
and 20% load and then increas-
ing linearly to a A-P corre-
sponding to 111.4% of full steam
flow at full power.

§-3.13-3

Limiting
Analysis

Non-LOCA

Steamline

break events

core response & M/E

releases. See
Section S-3.3.2,

Note, the scaling
of this trip set-
point has been
revised to reflect
Standard Tech Spec
format and also
matches the parame-
ters which are
actually measured
by the instrumenta-
tion providing the
protection func-
tion. The generic
nature of the set-
point description
is such that it
would apply .both

to the current
rated power level
and to the rerating
power level. The

“safety analysis

modelling in the
Non-LOCA steamline
break events (core
response & mass/
energy releases)
provide setpoints
which are limiting
for this function.



m TABLE S-3.13-1 (Cont'd
REACTOR PROTECTION SYSTEM/ESF SETPOINTS

Function Nominal .
E ~ Setpoint
d. Bases Limiting Safety Reférence item a.

System Settings page
B 2-5 (Reactor Trip
Instrumentation OPAT)” .

9149e:1d/091989 ‘ S-3.13-4°

Limiting
Analysis

Non-LOCA analysis
(steamline break

M/E releases out-
side containment).

Reflects credit’
taken for OPAT in
accident analyses.







TABLE §-3.13-2

OTHER TECHNICAL SPECIFICATION CHANGES

Tech. Spec. Item/
Page

Description of Change

Basis for Change

1. DNBR & Tavg Limit/

3.2.5 & (Table 3.2-1)

page 3/4 2-13

2. MTC limit/
3.1.1.4
page 3/4 1-5

3. ESF response times
Table 3.3-5
pages 3/4 3-27
through 3/4 3-30

9149e:1d/091989

Full power Tavg from
543.9°F to 581.8°F
indicated Tavg.

Full power pressure
2200 psig or 2050 psig
indicated pressures.

Less negative than
-4.4x10"%a-k/K/°F
at Rated Thermal Power.

Containment pressure high,

safety injection (ECCS)
527.0@@/27.0++seconds.

S-3.13-5

Westinghouse analyses
support temperature
span. Instrument
error and readability
are included within

the analysis boundaries

RTP analyses support
two pressures. Instru-
ment error and reada-
bility are included
within the analysis
boundaries. Reference
letter AEP-89-216,

from J. C. Hoebel to

R. B. Bennett.

Non-LOCA analysis
supports MTC change.:

Refer to Notes (1)
and (2) for table
notation and expla-
nations of new re-
sponse times. The
calculation of the



m : | TABLE $-3.13-2

OTHER TECHNICAL SPECIFICATION CHANGES

Tech. Spec. Item/ .
Page Description of Change

3. ESF response times
cont'd.

Pressurizer pressure low,
safety injection (ECCS)
527.0@@/27.0++seconds.

Differential pressure
between steam lines high,
safety injection (ECCS) -
527.0@@/37.0@ seconds.

Steam flow in two steam
lines high, coincident
with Tavg low-low, safety
injection (ECCS) <29.0%¢/
39.0@ seconds steam line
isolation <13.0 seconds.

9149e:1d/091989 S-3.13-6

Basis for Change

steamline break M/E
releases inside con-
tainment takes credit
for this ESF function.

Refer to Notes (1) and
(2) for table notation
explanations of new
response times. The
steamline break core
response analysis of

a credible break took
credit for this ESF
function.

Refer to Notes (1) and
(2) for table notations
and explanations of new
response times.

The non-LOCA analysis
did not take credit for
this ESF function.

Refer to Notes (1) and
(2) for table notations
and explanation of new
response times. The

non-LOCA analysis did not
take credit for this ESF

function.
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-TABLE S-3.13-2 (Continued)
OTHER TECHNICAL SPECIFICATION CHANGES

Tech. Spec. Item/
Page

Description of Change

3. ESF response times
(Continued)

4, Steam generator
stop valves
4,7.1.5.1
page 3/4 7-10

5. RHR and HHSI

Cross-tie closure, '

charging flow
imbalance
3.5.2

page 3/4 5-3

9149e:1d/091989

Steam flow iﬁ two steam
lines high, coincident
with steam line pressure
low, safety injection(ECCS)
527.0@@/37.0@ seconds,
steam line isolation

;11.0 seconds.

Containment pressure
hi-hi, steam line isolation
<11.0 seconds.

Surveillance requirements,
total closure time of
8 seconds.

- Limitations on operations

of RHR or the HHSI
cross-ties.

- §-3.13-7

Basis for Change

~ Refer to Notes (1) and

(2) for table notations
and explanations of new
response times. The
steamline break analyses
(core response and M/E
releases) took credit for

. this ESF function.

The steamline break M/E
releases inside contain-. |
ment took credit for
steamline isolation 11
seconds following con-
tainment pressure hi-hi
signal.

Steamline break core
response and M/E
release analysis sup-
ports increased closure
time requirements.

LB LOCA limiting
analysis,

SB LOCA limiting |
analysis. '







TABLE S-3.13-2 (Continued)’

OTHER TECHNICAL SPECIFICATION CHANGES

Tech. Spec. Item/
Page

Description of Change

Basis for Change

6. Definitions 1-0
page 1-1

,7‘ Rod Group Insertion

Limits
Figure 3.1-1
page 3/4 1-24

8. Emergency Core
Cooling System
Section 3.5.2
page 3/4 5-3

9. Emergency Core
Cooling System
Section 3.5.2
page 3/4 5-5

10. Emergency Core
Cooling System
Section 3/4.5.4
Boron Injection Tank
pages 3/4 5-9%10, and
Bases page B 3/4 5-2

91490:1d/091989

Rated Thermal Power (RTP).

Delete Thermal Power value
for RTP.

Cross tie closure.

RHR . : 160 psid
SI : 1385 psid
Charging: 2290 psid

Modified to replace or
remove the BIT minimum
boron concentration
requirement. Changes
reduces or eliminate
surveillance

requirements.

$-3.13-8

Reflects rerating.

Allows definition value
for RTP.

Limiting condition for
rerating.

These values represent
10% pump degradation and
are consistent with the
Westinghouse analyses.
These values supersede
those presented in
WCAP-11902.

Westinghouse analyses
support zero ppm boron
concentration.






TABLE S-3.13-2 (Continued)

OTHER TECHNICAL SPECIFICATION CHANGES

Tech. Spec. Item/
Page

Description of Change

Basis for Change

11, Bases Moderator
Temperature Coeffi-
cient (MTC)
page B 3/4 1-2

12, Bases (DNB)
page B 3/4 2-6

13, Bases Emergency Core
Cooling System (ECCS)
3/4.5.2 and 3/4.5.3
page B 3/4 5-1

14. Bases Limiting Safety
System Setting (LSSS)
page B 2-5

15. Reactor Trip System
Instrumentation
Response Times
page 3/4 3-10
(Table 3.3-2)

91490:1d/091989

Revised MTC 1limits

Revised values to allow

operation over a continuous

temperature range and with
one of two discrete
pressures.

Explanation of RTP limits
for 3413 MHT operation.

Explanation of accidents
utilizing Overpower Delta
T trip function.

Added Overpower Delta T
Response time of < 6.0
seconds.

$-3.13-9°

Relaxation of limits
utilizing some safety
margin for operational
margin.

Reflects reduced tempera-
ture range and with one
of two discrete pressures.

Cross tie operation
Timitations.

Credit for this trip
was taken in steam-
1ine M/E release out-
side of containment.

Credit for this trip
was taken in steamline
M/E release outside of
containment.



Note (1)

Table 3.3-5 notation to be revised as follows:

#

##

ee

Diesel generator starting and sequence loading delays not jncluded. Offsite
power available. Response time limit includes opening of valves to establish SI
path and attainment of discharge pressure for centrifugal charging pumps.

Diesel generator starting and sequence loading delays included. Response time
limit includes opening of valves to establish SI path and attainment of
discharge pressure for centrifugal charging pumps.

Diesel generator starting and sequence loading delays included. Response time
limit includes opening of valves to establish SI path and attainment of
discharge pressure for centrifugal charging pumps, SI and RHR pumps. Sequential
transfer of charging pump suction from the VCT to the RWST (RWST valves open,
then VCT valves close) is NOT included.

Diesel generator starting and sequence Toading delays jncluded. Response time
limit includes opening of valves to establish SI path and attainment of
discharge pressure for centrifugal charging pumps. Sequential transfer of
charging pump suction from the VCT to the RWST (RWST valves open, then VCT
valves close) is included. ‘

Diesel generator starting and sequence loading delays NOT included. Offsite
power available. Response time 1imit includes opening of valves to establish SI
path and attainment of discharge pressure for centrifugal charging pumps. .
Sequential transfer of charging pump suction from the VCT to the RWST (RWST
valves open, then VCT valves close) is included. -

Note (2)

In support of the relaxed BIT minimum boron concentration requirement, the
non-LOCA analyses (specifically steamline break core response and M/E releases)
are sensitive to the sequential transfer of charging pump suction valves from
the VCT to the RWST. An SI path (availability, of borated water from the RWST)
is ‘only established once the charging pump suction valves from the VCT close
following opening of the charging pump suction valves from RHST. As such, the
ESF response times are increased to account for the sequential transfer.

91490:1d/091989 ' $-3.13-10
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S-4.1 10 CFR 50.59 (Unreviewed Safety Question)

Changes made to an existing nuclear power plant must be evaluated pursuant to
this regulation for impact on-technical specifications, involvement of an
unreviewed safety question and impact on procedures and analyses as described
in the Final Safety Analysis Report (FSAR).

The evaluations presented in Section 3.0 of WCAP-11902, "REDUCED TEMPERATURE
AND PRESSURE OPERATION FOR DONALD C. COOK NUCLEAR PLANT UNIT 1 LICENSING
REPORT," and Section S-3.0 of this Supplement to WCAP-11902 demonstrate that
no unreviewed safety question is involved. Reanalysis and evaluation of
affected FSAR accidents support this conciusion by showing that the
probability of occurrence, possibility of new accidents or margin of safety in |
any Technical Specifications basis has not changed from the original design.
Plant operation at the rerated power levels and revised temperatures and

@ pressures are not a test or experiment. However, as a result of the
incorporation of rerated power, and reduced temperature and pressure into the
safety analyses and evaluations described in this document, Technical
Specification changes are necessary.

@ S-4.0 LICENSING CRITERIA REVIEW

9149e:1d/091989
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@ S-4.2 10 CFR 50.92 (Significant Hazard Determination for Issuance of
Amendment)

The criteria in this regulation must be considered when a proposed change to
an existing plant also involves an amendment to the operating license. An

evaluation of* significant hazard considerations accompanies the application
for amendment submittal.

9149e:1d/091989 S-4.2-1




S-4.3 10 CFR 50.36 (Technical Specifications)

This regulation defines the type of information to be included in Technical
Specifications at the time of application for an operating license. The
necessary amendments to Technical Specifications for this program are done in
accordance with 10 CFR 50.90.
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Q S-4.4 10 CFR 50.71 (FSAR Update)

Paragraph (e) of this regulation provides guidelines for periodic updates of
the FSAR. Donald C. Cook Nuclear Plant Units 1 & 2 share a common FSAR and
hperiodic amendments will continue to be routinely provided as modifications

accumulate.
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w 5.0 CONCLUSIONS

The results of the preceding evaluations and analyses performed for this
program demonstrate that the safety of the Donald C. Cook Nuclear.Power Plant
Unit 1 is not compromised by full power operation within the range of
parameters described:in Section S-2.1 corresponding to a maximum power level
of 3425 MWt NSSS. Each of the individual conclusions delineated in this
report individually supports this conclusion for the event, component, or

system that was reviewed.

The evaluations and analyses described in this Supplement and listed in
Section S-1.3 as applicable for Cook Unit 2 demonstrate that the safety of the
unit is not compromised by full power operation within the range of parameters
described in Section S$-2.1 corresponding to a maximum power level of 3600 MWt
NSSS. However, additionai efforts are necessary which were not performed as
an integral part of the Rerating Program to support licensing of the uprating
for Cook Nuclear Plant Unit 2. These efforts are the fuel-related analyses,
which will be submitted to the NRC by AEPSC as part of the Cycle 8 fuel reload
effort for Unit 2, and a 3600 MHt long term containment integrity anﬁ]ysis,
which currently supports a maximum NSSS ‘power level of 3425 MWt and will be
provided to the NRC at a future date to be determined.

The conclusions from the LOCA analyses (Large Break and Small Break) presented
in WCAP-11902, "REDUCED TEMPERATURE AND PRESSURE OPERATION FOR DONALD C. COOK
NUCLEAR PLANT UNIT 1 LICENSING REPORT," Volume 1, remain valid for the

rerating program for Cook Nuclear Plant Unit 1. As noted above, LOCA analyses .
have not yet been performed for Unit 2 for the rerated conditions. !

The conclusions of the LOCA Hydraulic forcing functions analysis presented in
WCAP-11902, Volume 1, are walid for Cook Nuclear Plant Units 1 and 2, assuming
a maximum power level of 3600 MWt NSSS.

The conclusions of the non-LOCA transients evaluations and analyses presented

in WCAP-11902, Volume 1 are valid for operation of Unit 1 under the rerating
conditions corresponding to a maximum power level of 3425 MWt NSSS.

9149a:1d/091989 S-5-1






Additional analyses were performed and are presented in this Supplement in the
area of Main Steam Line Break mass and energy releases. Mass and energy
releases (inside and outside containment) were calculated which bound the
rerating conditions for both Cook Units 1 and 2 at 3600 MWt NSSS. A
containment analysis was performed for the rerating program, using the revised
mass and energy releases; the results of this analysis are bounded by the
current FSAR resuits. This analysis therefore demonstrates the capability of
the containment heat removal systems to rapidly reduce containment temperature
and pressure in the event of a main steamline break accident, for the rerating
conditions. The results of analyses performed by AEPSC, considering the
revised mass and energy releases outside containment, are provided elsewhere
in this submittal.

The conclusions presented_in WCAP-11902, Volume 1, for Short Term Containment
Integrity are valid for Cook Units 1 and 2 over the range of rerating
conditions corresponding to a maximum power level of 3600 MWt NSSS. The
conclusions presented in WCAP-11902, Volume 1, for Long Term Containment
Integrity following a LOCA, are valid for Cook Units 1 and 2 over the range of
rerating conditions corresponding to a maximum power level of 3425 MWt NSSS.

The conclusions presented in WCAP-11902, Volume 1, for Steam Generator Tube
Rupture remain valid for Cook Units 1 and 2 for the rerating conditions
corresponding to a maximum power level of 3600 MWt NSSS.

The conclusions presented in WCAP-11902, Volume 1, for post-LOCA hot leg
recirculation time, remain valid for Cook Unit 1 for the rerating conditions
described in Section S-2.1.

The conclusions presented in WCAP-11902, Volume 1, are valid for Cook Units 1
and 2 for the rerating conditions described in Section S-2.1.

A radiological analysis was performed to assess the impact of the rerating on
the fesu]ting doses from Large Break LOCA and the Fuel Handling Accident, in
addition to the doses from the Steam Generator Tube Rupture accident (which
was mentioned above). The conclusions of the analysis is that there is no
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increase in the consequences of either event due to the rerating. These
conclusions are valid for Cook Units 1 and 2, up to a maximum power level of
3600 MWt NSSS.

Post-LOCA hydrogen generation rates for the rerating which bound both Cook
Units at a maximum power level of 3600 MWt NSSS were provided to AEPSC by
Westinghouse. AEPSC analyzed the effects on containment hydrogen “
concentrations and determined that there was no effect on the overall
containment'analyses as a result of the rerating..

The conclusions presented in WCAP-11902, Volume 1, for the NSSS fluid and
mechanical systems and components, and NSSS/Balance-of-Plant interface
systems, remain valid for Cook Nuclear Plant Units 1 and 2 at the rerated
conditions corresponding to a maximum NSSS power level of 3600 MWt.

The fuel assembly structural integrity is demonstrated for Cook Unit 1 at the
rerated conditions corresponding to a maximum NSSS power level of 3600 MWt
NSSS. The fuel assembly structural evaluation for Cook Unit 2 will be
provided as part of the Vantage 5 Reload Submittal. The conclusions presented
in WCAP-11902, Volume 1, for the fuel rod structural integrity are valid for
Cook Unit 1 for the rerated conditions corresponding to a maximum NSSS power
level of 3425 MWt.
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