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NUCLEAR REGULATORY COMMISSION REPORT DISCLAIMER

IMPORTANT NOTICE RECARDING CONTENTS AND USE OF THIS
DOCUMENT

PLEASE READ CAREFULLY

This technical report was derived through research and development
programs sponsor=d by Exxon Nuclear Company, Inc. [t is being submitted by
Exxon Nuclear to the US. Nuclear Regulatory Commission as part of 2
technical contribution to facilitate safety analyses by licensees of the US
Nuclear Regulatory Commission which utilize Exxon Nuclear-fabricated
reload fuel or other technical services provided by Exxon Nuclear for light
water power reactors and it is true and correct to the best of Exxon Nuclear's
knowledge, information, and belief. The information contained herein may
be used by the US. Nuclear Regulatory Commission in its review of this
report, and under the terms of the respective agreements, by licensees or
applicants before the US. Nuclear Regulatory Commission which are
customers of Exxon Nuclear in their demonstration of compliance with the
1J.S. Nuclear Regulatory Commission’s regulations.

Exxon Nuclear's warranties and representations concerning the subject
matter of this document are those set forth in the agreement between Exxon
Nuglear and the customer to which this document is issued Accordingly,
except as otherwise expressly provided in such agreement. neither Exxon
Nuclear nor any person acting on its behalf:

A Makes any warranty, or representation express or

implied, with respect to the accuracy, compieteness, or
usefulness of the information contained in this
document, or that the use of any information,
apparatus, method, or process disclosed in this
document will not infringe privately owned rights, or

B. Assumesany liabilities with respect to the use of , or for
damages resuiting {rom the use of, any information,
apparatus, method, or process disclosed in this
document.
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3.0 TEST DESCRIPTION AND RESULTS
The two-loop stability test at Susquehanna SES Unit 2 was performed during
Cycle 2 startup on November 2, 1986. The single loop stability test was
performed a week later on November 8, 1986. Prior to the tests, the plant
was maneuvered to the power/flow conditions required for the test (see
Figure 3.2). At the start of the test, the APRMs and LPRMs were monitored
to assure unusual oscillations (compared to Cycle 1 operation) did not
exist. The stability test procedure consisted of data collection during
steady state operation. The ENC POWERPLEX® CMSS was used to record plant
parameters that were necessary to perform post-test stability
calculations. APRM and LPRM data were recorded at both test conditions
with the PP&L GETARS system. Each GETARS signal was collected at a
frequency of 30 samples per second. ORNL recording equipment was used
during the two-loop stability test but was not set up for the single loop
test. All LPRM signals monitored and recorded during the tests were
adjacent to two 9x9 fuel assemblies. The Cycle 2 core loading map, which
shows the location of the LPRMs and 9x9 assemblies, is presented in Figure

- % W

3.1 Iwo-Loop Stability Test

The plant was maneuvered to the 59.7% power/46.7% core flow condition,
which is very close to the 100% equilibrium xenon rod line at the SIL 380
(Reference 5) boundary (45% flow) for the two-loop stability test. Figure
3.2 shows the test locations on the Susquehanna power flow map By the

end of the 2-1/2 hour data recording period, power decreased approximately
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CORE POWER VS. CORE FLOW
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TABLE 4.1 COTRAN AND COTRANSA-2 CALCULATED DECAY RATIOS
lwo Recay Ratio aingle loop Decay Rati
I'TRAN 19 29
JOTRANSA-2 32 24
Measured 13 (0 = 0.064) 10 y - 064
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5.0 CONCLUSION
Stability tests performed at Susquehanna SES Unit 2 during the first
several weeks of Cycle 2 operation show that the Cycle 2 core containing
the 9x9 reload fuel is very stable. Noise monitoring, COTRAN calculations
(Table 4.1), COTRANSA-2 calculations (Table 4.1), and ENC decay ratios
based on noise analyses confirm consistent and very low decay ratios for
the core. When comparing the single loop decay ratio to the two-loop
decay ratio, no significant changes in stability margin are observed that
clearly stand out beyond the inherent accuracy of the results.
Consistency of results from these tests and calculations also adds to the
confidence in the reliability of the ENC stability methodology to predict

core stability for cores containing 9x9 reload fuel.
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