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4,1.1 Neutronic Design Parameters

Tre key neutronic design parameters for the ENC Type
XN-1 fuel design are presented in Table 4.1.

4.1.2 inrichment Level and Distribution

The nominal enrichment level (average fissile content)

of the enriched lattice of the ENC XN-1 8x8 reload fuel assemblies is
.87 w/o U-235. The maximum lattice ke in the normal reactor core
geometry at peak reactivity is 1.224.

The enrichment distribution of the ENC Type XN-1 reload
fuel desian was selected on the basis of maintaining a balance between
local power peaking factors, assembly reactivity, maximum average planar
linear heat generation rate (MAPLHGR), and minimum critical power ratio
(MCPR) considerations. The enrichment distribution of the ENC XN-1 8x8
reload design is shown in Figure 4.1.

4.2 CORE NUCLEAR DESIGN

This section provides a description of the core configuration
established for Cycle 8 operation of Dresden Uniti 3. Core nuclear
design analyses were performed using the methodology reported in
Reference 8.1.

4.2.1 Core Configuration

The reference Cycle 8 core loading pattern and fuel
assembly inventory are shown in Figure 4.2. AIll the listed assemblies
are irradiated except for those identified as XN-1 8x8, which are unir-
radiated at the beginning of Cycle 8. No 7x7 fuel remains in the core

for Cycle 8.
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The nominal end-of-Cycle 7 core average exposure is
21,292 MWD/MTU. The beginning and end of Cycle 8 core average exposures
are 12,945 MWD/MTU and 21,127 MWD/MTU respectively. For the Cycle 8
cold shutdown reactivity calculations, the end of Cycle 7 exposure is
20,806 MWD/MTU.

4.2.2 Core Reactivity Characteristics

The calculated BOC8 cold (689F) core k-effective values
at all rods out and all rcus in are 1.099 and 0.944 respectively.

The Technic.® Specifications require the reactor core
to be subcritical by 0.25% Ak in the most reactive condition with the
strongest control rod stuck out of the core. The most reactive cold
shutdown condition for Cycle 8 occurs at BOC. The calculated core k-effective
with the strongest rod out is 0.984 resulting in a shutdown margin of
1.6% Ak. The R value for Cycle 8 is 0.04% Ak to account for the effect
of B4C settling in the absorber tubes.

The standby liquid control system is capable of bringing
the reactor from full power to a cold shutdown assuming none of the
withdrawn control rods can be inserted. With a boron concentration of
600 ppm in the reactor water, the maximum core keff is 0.944 atl coid,
xenon free conditions. The calculated shutdown margin (Ak) of the
liquid control system is 0.0565 compared to the required Technical Speci-
fication minimum value of 0.03.

4.2.3 (Control Rod Patterns
Operating control rod patterns are not expected to vary

significantly from those typically used in the past.
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vy X = Fuel Type
' Y = Cycles Irradiated
‘uel Number of
Type Assemblies Description
A ] GE 8x8 2.50 w/o U-235
B 228 GE 8x8 2.62 w/o U-235
C 200 HE P8x8R 2.65 w/o U-235
D 224 XN-1 8x8 2.69 w/o U-235

Fiqure 4.2

Dresden Unit 3 Cycle &

Reference Lonadinq Pattern
(Cne Quarter of Symmetrical Core Loading)
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5.0 ANTICIPATED OPERATIONAL OCCURRENCES

Analyses are made to demonstrate the ability of the fuel to perform
satisfactorily during infrequent and moderately frequent operational
events and to establish appropriate operating limits for the reactor.

The generic methodology used for the analysis of these anticipated events
has been reporied in References 8.1, 8.6, 8.8 and 8.12. The purpose of
this section is to report the results of the anticipated operational
occurrence analyses performed in support of the operation of Dresden 3
Cycle 8.

5.1 ANALYSES OF PLANT TRANSIENTS AT RATED CONDITIONS

The generator load rejection without bypass transient was
determined to be the limiting transient for full power, full flow opera-
tion. This determination was made after evaluating a number of transient
».ents for the change in thermal margin associated with them using the
inni't values reported in Table 5.1. The considered transients and the
primary results of the analyses are reported in Table 5.2. Uncertainties
in the input parameters for these other transients were assumed to be at
bounding values. These analyses are reported in detail in Reference 9.3.

The generator load rejection without bypass transient was
evaluated to determine thermal margin requirements using the generic
statistical methodology described in Reference 8.12. Results of that

analysis are reported in Section 5.5.
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5.2 ANALYSES FOR REDUCED FLOW OPERATION

The MCPR reduced flow multiplier, k¢, was reevaluated. The
corsination of tihe MCPR Operating Limit and the k¢ curves as established
in Reference 9.5 provides adequate protection of the MCPR Fuel Cladding
Integrity Safety Limit during anticipated operational cccurrences from
all attainable power-flow combinations. Analyses in support of the
revised kf curves are reported in Reference 9.5.

5.3 FUEL LOADING ERROR

The inadvertent loading of a fuel bundle into an incorrect
core location and the inadvertent rotation of a fuel bundle 180 degrees
from its intended crientation were analyzed using the methodology described
in Reference 8.1. The largest calculated ACPR for the fuel loading
error is 0.16 for both the ENC XN-1 and GE 8x8 fuel types. This ACPR
was determined by the fuel misloading error analysis; the fuel misorienta-
tion resulted in a smaller ACPR value.

5.4 CONTROL ROD WITHDRAWAL ERROR

The consegquences associated with the inadvertent withdrawal of
a high worth control blade until its motion is halted by the rod block
was evaluated using the methodology described in Reference 8.1 using the
limiting control rod pattern shown in Figure 5.2. The results are reported
parametrically with rod block setting in Table 5.3. The rod block monitor
cetting for Cycle 8 was selected to be 110% as indicated in the table;

at this setting, the largest ACPR for the rod withdrawal error is 0.15.
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5.5 THERMAL MARGIN DETERMINATION

The thermal margin requirements for Cycle 8 operation were
determined from the consequences of the generator load rejection without
bypass transient using the methodology described in Reference 8.12. The
statistical predictor variables selected for the statistical analysis
were scram delay time, scram insertion speed, scram reactivity, and void
reactivity. Application of the statistical methodology to the parameters
of the limiting transient resulted in the ninety-fifth percentile ACPR
of 0.25; this value was usec in determining the MCPR Operating Limit.
This methodology was applied to each fuel type resident in the core, and
the results are reported by fuel type in Table 5.4. The results for GE
8x8R and P8x8R fuel types were calculated to be identical because of
osqual values for gap conductance.

The MCPR Operating Limits were determined from the values for
the Limiting Transient ACPR as noted in Table 5.4 and the Fuel Cladding
Integrity Safety Limit as determined in Section 3.7. The operating
limit values are reported in Section 7.0. Plant responses to the limit-
ing transient at nominal input conditions are shown in Figures 5.3-5.5.

5.6 ASME OVERPRESSURIZATION ANALYSIS

In accordance with the provisions of the ASME Code, an over-
pressurization analysis was performed using the COTRANSA plant transient
simulation code. The analysis showed that even if failure of the most
critical active component were to be assumed (i.e., the scram associated
with the closure of the Main Steam Isolation Valve were not to occur and

the event were to be terminated by the APRM high flux scram), and if no
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8.0 REFERENCES FOR EXXON NUCLEAR METHODOLOG* FOR BOILING WATER REACTORS

The following reports describe the ENC methodology for the analysis
of jet-pump boiling water reactors. They are incorporated in this sub-
mittal by reference.

8.1 XN-NF-80-19(P), Voiume 1 (Supplements 1 and 2), May 1980
£xxon Nuclear Methodology for Bciling Water Reactors
Neutronics Methods for Design and Analysis

8.2 XN-NF-80-19(P), Volume 2, Revision 1, June 1981
Exxon Nuclear Methodology for Boiling Water Reactors
EXEM: ECCS Evaluation Model, Summary Description

8.3 XN-NF-80-19(P), Volume 2A, Revision 1, June 1981
Exxon Nuclear Methodology for Boiling Water Reactors
RELAX: A RELAP4 Based Computer Code for Calculating Blowdown Phenomena

8.4 XN-NF-80-19(P), Volume 2B, Revision 1, June 1981
Exxon Nuclear Methodology for Boiling Water Reactors
FLEX: A Computer Code for Jet Pump BWR Refill and Reflood Analysis

8.5 XN-NF-80-15.°7), Volume 2C, June 1981
Exxon Nuclear Methodology for Boiling Water Reactors
Verification and Qualification of EXEM

8.6 XN-NF-80-19{P), Volume 3, Revision 1, April 1981
Exxon Nuclear Methodology for Boiling Water Reactors
THERMEX: Thermal Limits Methodology, Summary Cescription

8.7 XN-CC-33(A), Revision 1, November 1975
HUXY: A Generalized Multirod Heatup Code with 10CFR50 Appendix K
Heatup Option

¢ 5 XN-iF=79-71(P), Revision 2, November 1981
Exxon Nuclear Plant Transient Methodology for 3oiling Water Reactors

8.9 AN-NF-512(P), Revision 1, March 1981
The XN-3 Critical Power Correlation

8.10 XN-NF-524(P), November 1979
Exxon Nuclear Critical Power Methodology for Boiling Water Reactors

8.11 XN-NF-79-59(P), October 1979
Methodology for Calculation of Pressure Drop in BWR Fuel Assemblies
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