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~

,

Mr. Donald F. Schnell -

Senior Vice President - Nuclear
Union Electric Company
Post Office Box 149 .

St. Louis, Missouri 63166
' " *

SUBJECT: CHANGES TO THE CALLAWAY TECHNICAL SPECIFICATION BASES
(TAC NOS. M94271, M94272, AND M94273)

Dear Mr. Schnell:

By letters dated July 30, 1991, April 13, 1993, and January 19, 1994,

you transmitted changes to the Callaway Technical Specification Bases. Some

of the changes identified in these letters have been made in response to

subsequent license amendment submittals. The enclosed Bases pages incorporate

the remaining changes. If you have any questions, please contact me at

(301) 415-1362.

Sincerely,

Original signed by:
Kristine M. Thomas, Project Manager
Project Directorate IV-2
Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation
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Mr. Donald F. Schnell4 *

Senior Vice President - Nuclear-

Union Electric Company
Post Office Box 149
St. Louis, Missouri 63166,

SUBJECT: CHANGES TO THE CALLAWAY TECHNICAL SPECIFICATION BASES
(TAC NOS. M94271, M94272, AND M94273) ,

Dear Mr. Schnell: |

By letters dated July 30, 1991, April 13, 1993, and Janu;ry 19, 1994,

you transmitted changes to the callaway Technical Specification Bases. Some

of the changes identified in these letters have been made in response to ;

. subsequent license amendment submittals. The enclosed Bases pages incorporate

the remaining changes. If you have any questions, please contact me at

(301) 415-1362.

Sincerely, i

Original signed by:
Kristine M. Thomas, Project Manager
Project Directorate IV-2
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[' +4 UNITED STATES
,

Ij NUCLEAR REGULATORY COMMISSIONs,

l *
t . & WASHINGTON, D.C. 20006 0001

n[.

.....
February 1, 1996

| Mr. Donald F. Schnell
Senior Vice President - Nuclear
Union Electric Company
Post Office Box 149
St. Louis, Missouri 63166

| SUBJECT: CHANGES TO THE CALLAWAY TECHNICAL SPECIFICATION BASES
| (TAC NOS. M94271, M94272, AND M94273)
i

Dear Mr. Schnell:

By letters dated July 30, 1991, April 13, 1993, and January 19, 1994,

you transmitted changes to the Callaway Technical Specification Bases. Some
' of the changes identified in these letters have been made in response to

subsequent license amendment submittals. The enclosed Bases pages incorporate

the remaining changes. If you have any questions, please contact ne at !

(301) 415-1362. i

Sincerely, |
l

I
1

bdtt NM'b |
Kristine M. Thomas, Project Manager !,

Project Directorate IV-2
i,

! Division of Reactor Projects III/IV '

Office of Nuclear Reactor Regulation |
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Mr. D. F. Schnell -2-c

#.

cc w/ enc 1:
Professional Nuclear Mr. Neil S. Carns .

Consulting, Inc. President and Chief Executive Officer
19041 Raines Drive Wolf Creek Nuclear Operating Corporation

.

Derwood, Maryland 20855 P.O. Box 411
Burlington, Kansas 66839

Gerald Charnoff, Esq. *

Thomas A. Baxter, Esq. Mr. Dan I. Bolef, Presidant
Shaw, Pittman, Potts & Trowbridge Kay Drey, Representative
2300 N. Street, N.W. Board of Directors Coalition
Washington, D.C. 20037 for the Environment.

6267 Delmar Boulevard
Mr. H. D. Bonn University City, Missouri 65130
Supervising ' 4er,

Site Licer u Mr. Lee Fritz
Union Electric kn.pwy Presiding Commissioner
Post Office Box 620 Callaway County Court House
Fulton, Missouri 65251 10 East Fifth Street

iFulton, Missouri 65151 '

U.S. Nuclear Regulatory Commission
Resident Inspector Office Mr. Alan C. Passwater, Manager
8201 NRC Road Licensing and Fuels |

Steedman, Missouri 65077-1302 Union Electric Company ,

- Post Office Box 149 i

Mr. G. L. Randolph, Vice President St. Louis, Missouri 63166 |
lNuclear Operations

Union Electric Company Mr. J. V. Laux, Manager
P.O. Box 620 Quality Assurance
Fulton, Missouri 65251 Union Electric Company

,

Post Office Box 620 |

Manager - Electric Department Fulton, Missouri 65251
'

Missourt Public Service Commission
301 W. High
Post Office Box 360 ;

Jefferson City, Missouri 65102

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
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Mr. Ronald A. Kucera, Deputy Director
Department of Natural Resources
P.O. Box 176
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2.1 SAFETY LIMITS-

.

BASES
*

2.1.1 REACTOR CORE

The restrictions of this safety limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is
prevented by restricting fuel operation to w thin the nucleate boiling regime
where the heat transfer coefficient is large and the cladding surface
temperature is slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. DN8 is not a directly measurable parameter during operation and
therefore THERMAL POWER and Reactor Coolant Temperature and Pressure have beer,
related to DNB. This relation has been developed to predict the DNB flux and
the location of DHB for axially uniform and non-uniform heat flux
distributions. The local DN8 heat flux ratio, DNBR, defined as the ratio of
the heat flux that would cause DNB at a particular core location to the local
heat flux, is indicative of the margin to DNB.

The DN8 design basis is as follows: there must be at least a 95 percent
probability that the minimum DNBR of the limiting rod during Condition I and
II events is greater than or equal to the DNBR limit of the DNB correlation
being used (the WRB-2 correlation for VANTAGE 5 fuel in this application).

|The correlation DNBR limit is established based on the entire applicable
experimental data set such that there is a 95 percent probability with 95
percent confidence that DNB will not occur when the minimum DNBR is at the
DNBR limit (1.17 for the WRB-2 correlation).

|

In meeting this design basis, uncertainties in plant operating
parameters, nuclear and thermal parameters, and fuel fabrication parameters
are considered statistically such that there is at least a 95% probability
with 95% confidence level that the minimum DNBR for the limiting rod is
greater than or equal to the DNBR limit. The uncertainties in the above plant
parameters are used to determine the plant DNBR uncertainty. This DNBR
uncertainty, combined with the correlation DNBR limit, establishes a design
DNBR value which must be met in plant safety analyses using values of inputparameters without uncertainties. For Callaway, the design DNBR values are
1.33 and 1.34 for thimble and typical cells, respectively, for VANTAGE 5 fuel.

|In addition, margin has been maintained by meeting safety analysis DN8R limits
of 1.61 and 1.69 for thimble and typical cells, respectively, for VANTAGE 5
fuel. |

The curves of Figure 2.1-1 show .ne loci of points of THERMAL POWER,
Reactor Coolant System pressure and average temperature below which the
calculated DNBR is no less than the design DN8R value or the average enthalpy
at the vessel exit is less than the enthalpy of saturated liquid.

l

CALLAWAY - UNIT 1 B 2-1 Amendment No. 15,2",44
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S&EETY LIMITS
-

O

'

BASES

2.1.1 REACTOR CORE (Continued)

The curves are based on a measured nuclear enthalpy rise hot channel
factor, F", as specified in the Core Operating Limits Report (COLR), and a |reference, cosine with a peak of 1.55 for axia' power shape. An allowance is
included for an increase in G, at reduced power based on the equation given
in the COLR. !

|These limiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the limits of the
f (AI) function of the Overtemperature trip. When the axial power imbalance3

is not within the tolerance, the axial power imbalance effect on the
Overtemperature AT trips will reduce the setpoints to provide protection
consistent with core safety limits.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this safety limit protects the integrity of the

ReactorCoolantSystem(RCS)tainedinthereactorcoolantfromreachingthefrom overpressurization and thereby prevents therelease of radionuclides con
containment. atmosphere.

_

The reactor vessel, pressurizer, and the RCS piping and valves are
designed to Section III of the ASME Code for Nuclear Power Plants which
permits a maximum transient pressure of 110% (2735 psig) of design pressure.
The Safety Limit of 2735 psig is therefore consistent with the design criteria
and associated Code requirements.

The entire RCS is hydrotested at greater than or equal to 125% (3110
psig) of design pressure to demonstrate integrity prior to initial operation.

t i

:.

I

CALLAWAY - UNIT I B 2-2 Amendment No. 46 447
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REACTIVITY CONTROL SYSTEMS-

,

* BASES
,

MODERATOR TEMPERATURE COEFFICIENT (Continued)

The most negative MTC value, equivalent to the most positive moderator
density coefficient (MDC), was obtained by incrementally correcting the MDC
used in the FSAR analyses to nominal operating conditions. These corrections
involved: (1) a conversion of the E used in the FSAR accident analyses to
its equivalent MTC, based on the rate of change of moderator density with
temperature at RATED THERMAL POWER conditions, and (2) adding margin to this
value to account for the largest difference in MTC observed between an EOL,
all rods withdrawn, RATED THERMAL POWER condition and an envelope of those
most adverse conditions of moderator temperature and pressure, rods inserted
to their insertion limits, axial power skewing, and xenon concentration that
can occur in normal operation within Technical Specification limits and lead
to a significantly more negative EOL MTC at RATED THERMAL POWER. These
corrections transformed the MDC value used in the FSAR accident analyses into
the limiting End of Cycle Life (E0L) MTC value. The 300 ppe surveillance
limit MTC value represents a conservative value (with corrections for.burnup
and soluble boron) at a core condition of 300 ppe equilibrium boron
concentration and is obtained by adding an allowance for burnup and soluble
boron concentration changes to the limiting E0L MTC value.

The Surveillance Requirements for measurement of the MTC at the beginning
and near the end of the fuel cycle are raequate to confirm that the MTC
remains within its limits since this coefficient changes slowly due
principally to the reduction in RCS boron concentration associated with fuel
burnup.

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical
with the Reactor Coolant System average temperature less than 551*F. This
limitation is required to ensure: (1) the moderator temperature coefficient
is within its analyzed temperature range, (2) the trip instrumentation is
within its normal operating range, (3) the pressurizer is capable of being in
an OPERABLE status with a steam bubble, and (4) the reactor vessel is above
its minimum RT , temperature.

3/4.1.1.5 CORE REACTIVITY
l

When measured core reactivity is within i1% ak/k of the predicted value !

at steady state thermal conditions, the core is considered to be operating
within acceptable design limits. Since deviations from the limit are normally
detected by comparing predicted and measured steady state RCS critical boron
concentrations, the difference between measured and predicted values would be

iapproximately 100 ppa (depending on the boron worth) before the limit is |reached. These values are well within the uncertainty limits for analysis of !
boron concentration samples, so that spurious violations of the limit due to

!uncertainty in measuring the RCS boron concentration are unlikely. l

The acceptance criteria for core reactivity (il% Ak/k of the predicted
value) ensures plant operation is p;intained within the assumptions of the
safety analyses.

5

CALLAWAY - UNIT I B 3/4 1-2 Amendment No. 44d8,103
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INSTRUMENTATION
o

'

BASES L

3/4.3.3.5 REMOTE SHUTD0tAl INSTRUMENTATION

The OPERABILITY of the Remote Shutdown System ensures that sufficient
capability is available to permit shutdown and maintenance of HOT SHUTDOWN of i

the facility from locations outside of the control room and that a fire will |
not preclude achieving safe shutdown. The Remote Shutdown System transfer '

switches, power circuits, and control circuits are independent of areas where
a fire could damage systems normally used to shutdown the reactor. This ,

capability is required in the event control room habitability is lost and is
consistent with General Design Criteria 3 and 19 and Appendix R of 10 CFR Part
50. i

|

3/4.3.3.6 ACCIDENT MONITORING INSTRUMENTATION

The OPERABILITY of the accident monitoring instrumentation ensures that
sufficient information is available on selected plant parameters to monitor ;

and assess these variables following an accident. This capability is |
consistent with the recommendations of Regulatory Guide 1.97, Revision 2, i

" Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant |Conditions During and Following an Accident," December 1980, and NUREG-0737, <

" Clarification of TMI Action Plan Requirements," November 1980, as clarified gin FSAR Appendix 7A.

,

CALLAWAY - UNIT 1 B 3/4 3-4 Amendment No. 103
February 1, 1996
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CONTAINMENT SYSTEMS
-

i

o

*

BASES

3/4.6.1.4 INTERNAL PRESSURE

IThe limitations on containment internal pressure ensure that: (1) the
containment structure is prevented from exceeding its design negative pressure

,

differential with respect to the outside atmosphere of 3.0 psig, and (2) the 1

containment peak pressure does not exceed the design pressure of 60 psig
during steam line break conditions.

The maximum peak. pressure expected to be obtained from a steam line break
event is 48.1 psig. The limit of 1.5 psig for initial positive containment
pressure will limit the total pressure to 49.6 psig, which is less than design
pressure and is consistent with the safety analyses.

3/4.6.1.5 AIR TEMPERATURE

The limitations on containment average air temperature ensure that the
overall containment average air temperature does not exceed the initial
temperature condition assumed in the safety analysis for a steam line break
accident. Measurements shall be made at all listed locations, whether by
fixed or portable instruments, prior to determining the average air
temperature.

[

_

,

CALLAWAY - UNIT 1 B 3/4 6-2 Amendment No. 103
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e 3/4.9 REFUELING OPERATIONS .

|r
,

BASES :'
!

!

! 3/4.9.1 BORON CONCENTRATION
1 ;

The limitations on reactivity conditions during REFUELING ensure that: .

,
(1) the reactor will remain subcritical during CORE ALTERATIONS, and (2) a
uniform boron concentration is maintained for reactivity control in the water i

>

volume having direct access to the reactor vessel.no greater than 0.95 is sufficient to prevent reactor criticality durin ,, of
The limitation on K' .

g
.

refueling operations. The locking closed of the required valves durir.g
refueling operations precludes the possibility of uncontrolled boron dilution
of the filled portions of the Reactor Coolant System via the CVCS blending
tee. This action prevents flow to the RCS of unborated water by ciosing all
automatic flow paths from sources of unborated water. Administrative controls
will limit the volves of unborated water which can be added to the refueling
pool for decontamination activities in order to prevent diluting the refueling-

pool below the limits specified in the LCO. These limitations are consistent ;<

with the initial conditions assumed for the boron dilution incident in the ;

i safety analyses. ,

'

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the Source Range Neutron Flux Monitors ensures that $
redundant monitoring capability is available to detect changes in the
reactivity condition of the core. |

;

3/4.9.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor vessel ensures that sufficient tima

.

(

has elapsed to allow the radioactive decay of the short-lived fission
products. This decay time is consistent with the assumptions used in the fuel
handling accident radiological consequence and spent fuel pool thermal-
hydraulic' analyses.

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS

The requirements on containment building penetration closure and
OPERABILITY ensure that a release of radioactive material within containment
will be restricted from leakage to the environment. The OPERABILITY and
closure restrictions are sufficient to restrict radioactive material release
from a fuel element rupture based upon the lack of containment pressurization'

potential while in the REFUELING MODE.

The OPERABILITY of this system ensures the containment purge penetrations
will be automatically isolated upon detection of high radiation levels within
containment. The OPERABILITY of this system is required to restrict the
release of radioactive materials from the containment atmosphere to the
environment. ,

The restriction on the setpoint for GT-RE-22 and GT-RE-33 is based on a
fuel handling accident inside the Containment Building with resulting damage
to one fuel rod and subsequent release of 0.1% of the noble gas rod activity,
except for 0.3% of the Kr-85 rod activity. The setpoint concentration of SE-3
uti/cc is equivalent to approximately 150 mR/hr submersion dose rate.

CALLAWAY - UNIT I B 3/4 9-1 Amendment No. 20,54,97,103
February 1, 1996
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