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1.0 INTRODUCTION

This report is @ supplernentary document that summarizes the results of the
analyses performed in support of GGNS Unit 1 Cycle 6 operation. The fresh
fuel to be inserted in this cycle s an SNP 9:49-5 fuel type. It is similar to the
9x9-5 fuel inserted for Cycle 5 except for slightly increased pellet-to-clad gap
size, increased prepressurization, and differences in enrichment and gadolinia
loadings. This fuel has been shown to be compatible with the 8x8 and 9x9-5
fuel types that were inserted during previous reloads and will be resident in
the core during Cycle 6 (Reference 1).

The SNP Cycle 6 Reload An..ysis Report (Reference 1) and the Cycle 6 Plant
Transient Analysis Report (Reference 2) serve as the basic tramework for the
reload analyses. Where appropriate, reference is made to these and other
supporting documents for more detailed information and/or specifics of the
applicable analyses. A list of references comprising both the generic and the
GGNS-specific documents used in support of the Cycle 6 reload submittal is
provided in Section 12.0 of this report.

2.0 CYCLE 6 RELOAD SCOPE

During the fifth refueling outage at GGNS Unit 1, depleted SNP 8x8 fuel
assemblies will be replaced by SNP 9x9-5 fuel assemblies. Fuel related
anclyses of the limiting events were performed in support of Cycle 6. This
it slue € i alyzing Cvcle 6 for anticipated transients, the Fuel Misload Error
E ent, 1.0C \, and ti.« Control Rod Drop Accident. These analyses were
pen. .ned “ ) support the safety and operating limits based on SNP

methy ¢ ogy for both Two Loop and Single Loop Operatior.. Analyses for
norma’ operation of the reactor consisted of fuel evaluations in the areas of
mectanical, thermal-hydraulic, and nuclear design.
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3.0

Based on SNP's design and safety analyses of the Cycle 6 reload core, the
proposed changes to the GGNS Unit 1 Technical Specifications are as foliows:

2. The MCPR Safety Limit vaiues for Two Loop Operation and Single Leop
Operation (SLO) are revised.

b. The MAPLHGR multiplier for Single Loop Operation is revised.
e. The flow-dependent MCPR limits are revised.

d. The power-dependent MCPR limits are revised.

e The exposure-dependent MCPR limits are revised.

f. The LHGR limits for Bx8 SNP fuel types are revised for average planar
exposures beyond 40,000 MWd/MTU.

g. The flow-dependent and power-dependent LHGR multipliers are revised
and incorporate fuel type-specific multipliers.,

CYCLE 5 OPERATING HISTORY

Cycle 5 core-follow operating data available at the time of the reload design
analysis, together with projected plant aperation through the end of Cycle 5,
was used as a basis for the Cycle 6 core design and as input to the plant
safety analyses. Cycle 5 has continued to operate as expected. No operating
anomalies have occurred that wou'd affect the licensing basis for Cycle 6.
The Cycle 6 analyses were performed assuming a nominal Cycle 5 energy of
1698 GWd.
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4.0

5.0

CYCLE € CORE LESCRIPTION

The Cvcle 6 core will consist of 800 fuel assembiies. A breakdown by bundle
type/bundle average enrichment 18 provided in the following table:

Cycle Ingertad Number of Bundies Bundle Typz
6 172 SNP 9.9/2.94 w/o U235
8 100 SNF 9x9/3.38 w/o U235
5 284 FNP 9x9/3.42 w/o U235
4 4 SNP 9x9/3.25 w/o U235
4 240 SNP 8x8/3.37 w/o U235

The anticipated Cycle 6 core configuration, tor sther with additional bundle
and core design details, is provided in Section 4.0 of the SNP Cycle 6 Reload
Analysis Report (Reference 1). The Cycle 6 core is a conventional ¢ atter load
with the lowest reactivity bundles placed in the peripheral region of the core.
The loading pattern was designed to maximize cycle energy and minimize
power peaking factors. Cycle € is estimated to provide 1748 GWd of energy
based on a Cycle § energy output of 1698 GWd.

FUEL MECHANICAL DESIGN

The mechanical design analyses for the SNP 8x8 and 9x9-5 fuel types are
described in References 4, 5, and 10. The 8x8 fuel assembly design contains
62 prepressurized fuel rods <nd two water rods, one of which functions as a
spacer capture rod. Seven spacers maintain fuel rod spacing. The 9x9-5 fuel
assembly design contains 76 prepressurized fuel rods and five water rods, one
of which serves as a spacer capture rod. Seven spacers maintain fuel rod
spacing. The diametral pellet-to-clad gap on the 9X9-5 fuel rods is smailer on
the intenor high enrichment rods than on the peripheral rods in order to
improve ECCS performance. The Cycle 6 reload batch uses increased
prepressurization and gap sizes relative to the Cycle 5 reload batch. The
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7.2

7.3

percent (w/o) bundie (identified in Section 4.0) has an average
enrichment of 3.28 w/o U235, whereas the 3.38 w/o bundle has &
central region with an average enrichmant of 3.75 w/o U235. The
neutronic design parameters and rod enrichmert distribu lion are
described in Section 4.0 of the Cycle 6 Reload Analysis Report
(Reference 1).

fore Reactivi

The beginning of Cycle 6 (BOCE) cold core K with the strongest
worth control rod fully withdrawn at cold, 68 degrees F reactor
conditions w s calculated to be 0.98914. This corresponds to a
shutdown margin (delta k/k) of 1.10%. BOC + 500 MWd/MTU and
BOC + 7500 MWd/MTU were determined to be the most limiting
conditions with a minimum shutdown margin of 1.03%. Therefore, the
difference between the minimum shutdown margin in the cycle and the
BOC shutdown margin, R, is 0.07%. The calculated shutdown margin
18 well in excess of the 0.38% delta k/k Technical Specification
requirement (Section 3/4.1.1), and will be verified by testing at BOC6
to be greater than or equal to R + 0.38% celta k/k.

The Standby Liquid Control (SLC) system is designed to inject a
quantity of boron that produces a concentration of no less than 660
ppm in the reactor core. Analyses were performed to show that the
minimum shutdown margin is at least 3.0% delta k/k with the reactor in
a cold, xenon-free state, at the most limiting cycle exposure, and with
all control rods in their critical full power positions. This assures that
the reactor can be brought from full power to a coid, xenon-free
shutdown, assuming that ncne of the withdrawn contro! rods can be
inserted, and confirms the basis of the Technical Specification
requirement for the Cycle 6 reload core.

Spent Fuel Pool Criticali

The most reactive segment of the Cycle 6 fuel at its most reactive point
in life is less reactive than analyzed in Reference 22. Therefore, the
Reference 22 analysis is boundir ~ for the Cycle 6 fuel.
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9.2

9.3

provided in the Cycle 6 Plant Transient Analysis Report (Reference 2)
and a summary of resi'its is provided in the Cycle 6 Reload Analysis
Report (Reference 1). The LFWH event was analyzed by performing
quasi-steady state analysis using the MICROBURN-B neutronics code
(Reference 24,. The LFWH event was analyzed consistent with the
MEOD power/flow operating map for actual GGNS operating conditions
during Cycles 1 through 5 and for various conditions anticipated during
Cycle 6. A sumaary of this analysis is provided in Reference 2.

Local ) ransients

The Cuntrol mod Withdrawal Error (CRWE) transient has been analyzed

generically in Reference 18. The generic analysis provides a statistical

evaluation of the consequences of the CRWE transient for BWR/b plant
“figurations under conditions that cover the normal operating
ser/flow map, the extended load line region, and the increased core

v region. This analysis was reevaluated using the ANFB Critical

#. -er Correlation (Reierence 27) and the MICROBURN-B neutronics

sot . (Reference 24) The evaluation demonstrated the continued

. plicability of the generic CRWE anarysis results.

Reduced Flow and Power Operation

The off--ated therma' limits which were established for Cycle 1 MEOD
opera*  ‘Reference 6), were revised appropriately for Cycle 6

oper’ The power-dependent MCPR operating limits, which are
ba. ne results of the Cycle € transient analyses and the CRWE
ger . .alysis, were revised for Cycle 8. The flow-dependent MCPR

limits are revised for Cycle 6 based on SNP's Cycle 6 analysis results.
Flow rates used in the analysis are defined in Reference 12. The MCPR
limits ensure that potential clad damage resulting from transition boiling
is avoided.

Flow-dependent and power-dependent LHGR multipliers that are fuel
type-specific were determined for Cycle 6. The flow and power ranges
are unchanged from Cycle 5. For the power-dependent LHGR
multipliers, bounding limit curves applicable to all core flows were
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9.4

established using SNP methodology. The LHGR limits ensure that the
fuel mechanical design criteria are satisfied.

Flow-dependent MCPR limits and LHGR multipliers are determined for
only the Loop Manua! mode of uperation because chan jes in plant
configuration have been made to ensure that operatior: in the Non-Loop
Manual mode is not possible (Reference 28)

ASME O aation Anai

in order to demonstrate compliance with the ASME Code
overpressurization criterion ot 110% of vessel design pressure,
comparative evaluation of the peak vessel pressures calculated for
previous cycles was performed for the limiting event, using an
equivalent set of assumptions. The limiting event is the MSIV closure
with failure of the MSIV position switch scram. Seven aut of twenty
safety/relief valves are assumed to be out of scrvice. A conservative
€% tolerance is used for the safety valve setpoints. The rasults show
that the maximum vessel pressure varies over a narrow range and is not
sensitive to fuel and core design variations; sufficient margin is
available to the transient pressure imit of 1375 psig (Reference 2).

10.0 POSTULATED ACCIDENTS

In support of Grand Gulf operation, SNP has analyzed (he Loss-of-Coolant
Accident (LOCA) for Two Loop Opseration and for SLO to demonstrate that
MAPLHGR limits for Cycle 6 reload fue! coruply with 10CFR50.46 criteria.
Methoaology for the LOCA analysis is provided in Reterenccs 13 through 15.
The Rod Drop Accident (RDA) was analyzed for the Cycle 6 core to
demonstrate compliance with the 280 cal/gm Design Limit. Methodology for
the RDA analysis is described in XN-NF-80-19(A), Volume 1 (Reference 9).
An SNP evaluation shows that the GE analysis of ATWS over-pressurization is
applicable to SNP fuel and therefore remains valid for Cycle 6.
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