. ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

February 12, 1974

Honorable Dixy Lee Ray
U. S. Atomic Energy Comission
Washington, D. C. 20545

Subject: REPORT ON GENERAL ELECTRIC 8X8 FUEL DESIGN FOR RELOAD USE
Dear Dr. Ray:

At its 1l66th meeting, February 7-9, 1974, the Advisory Cammittee on
Reactor Safeguards campleted a generic review of the design and ex-—
pected performance of General Electric 8x8 fuel bundles to be amployed
in partial and full core reloads in boiling water reactors. These
tovics were discussed at the 165th ACRS meeting on Januwary 10-12, 1974,
and at Subcamittee meetings in Washington, D. C., on Janua:r.y 8, 1974,
and in Denver, Colorado, on January 24, 1974, During its review the
Cammittee had the benefit of dlscussmns with representatives of the
Ceneral Electric Company, the AEC Regulatory Staff, and of the docu-
ments listed below.

The General Electric 8x8 fuel assembly consists of 63 fuel rods prlus
one unfueled, water-filled, spacer-capture rod in a square 8x8 bundle
array within a square channel box. The design of the fuel rods and
fuel rod bundle in the 8x8 reload fuel asseavbly is, except for differ—
ences in the length of the fuel and gas plenum, the same as in the 8x8
fuel assembly used in the BWR/6 boiling water reactor concept referred
to in the Camittee's report of September 21, 1972. The 8x8 fuel
bundles are interchangeable in General Electric boiling water reactors
with the previously used 7x7 bundles.

In general, the thermal margins to fuel damage design bases are greater
for 8x8 fuel than for 7x7 fuel. The design value of the linear heat
gensration rate for normal operation is 13. 1 xw/ft for 8x8 fuel and 17.5
to 18.5 kw/ft for 7x7 fuel; specific power is slightlv greater for the
8x8 fuel than for the 7x7 fuel. The General Electric Company believes
the lower linear heat generation rate and slightly greater ratio of clad
thickness to rod diameter should result in fewer failures in 8x8 fuel
than in 7x7 fuel. Although the hydraulic resistance of 8x8 bundles is
slightly greater than that of 7x7 bundles, the thermal-hydraulic per-
formance of cores either partially or fully loaded with 8x8 assemblies
is not degraded relative to cores loaded with 7x7 assemblies.
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Since the U=235 enrichments for the individual fuel rods, the nurber
and distribution of rods containing gadolinia, and the water-to~-fuel
ratio are similar in the 8x8 and 7x7 designs, the neutronic behavior
of the two designs is not significantly different. ‘The internally

located water rod in the 8x8 design reduces rod-to-rod power peaking.

Since the neutronic and thermal-hydraulic characteristics of 8x8 and

7x7 fuel bundles are similar, their behavior under abnormal operational

transients is expected to be camparable. The consequences of postulated
control rod drop, fuel handling, and steam line break accidents are not

expected to be significantly different for the two fuel designs.

The General Electric Campany, several utility owner—operators of boiling
water reactors, and the Regulatory Staff have performed analyses of the
behavior of 8x8 fuel in several mixed and fully reloaded cores under
transient and accident conditions. These analyses predict that, for
boiling water reactors which have jet punps, the peak clad temperatures
during a postulated large-break LOCA using the Interim Acceptance Criteria
are less for 8x8 than for 7x7 assemblies. However, for large postulated
breaks in non=jet pump plants and for small and intermediate size breaks
for all plants, the predicted peak clad temperatures are in the same range
for both 8x8 and 7x7 fuel. Conseguently, individual reviews by the Regu-
latory Staff of the expected performance of 8x8 reload fuel, including
plant-specific system effects and any significant core fuel loading
asymmetries, will be required for each reactor prior to operation with

8x8 fuel to determine limits on reactor operating conditions. The Cam-
nittee wishes to be informed concerning the results of these reviews for
the initial 8x8 fuel loadings in each of the several General Electric
boiling water reactor product lines.

The Regulatory Staff plans to use the results of recently conducted
spray-cooling and reflooding tests of a Zircalov-clad bundle to verify
analytical models for 8x8 fuel. The Committee wishes to be kept informed.

Experience and information exist both on the performance of fuel rods
ard bundles whose designs bracket the dimensions of the 8x8 fuel and

on the perfarmance of cores containing mixtures of assemblies with
different nurbers and sizes of fuel rods. Although mechanical tests
have been performed on 8x8 fuel assemblies and camponents to daronstrate
their integrity, additional tests to verify spacer grid strength have
been recquested by the Requlatory Staff. This matter should be resolwed
in a manner satisfactory to the Requlatory Staff.
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The General Electric Company has planned a program of both pre~ and
post-irradiation examinations to monitor the performance of 8x3 fuel
assemblies. The Committee endorses a comprehensive surveillance
program and wishes to be kept informed.

The Regulatory Staff is currently reviewing the treatment of uncer—
tainties in the establishment and monitoring of operating limits for
boiling water reactors. The Committee wishes to be kept informed.
Re-evaluation of core operating limits will be necessary as a result

of the recently pramlgated Acceptance Criteria for Emergency Core
Cooling Systems. The Camittee wishes to be kept informed.

The Camnittee believes that, with due regard to the above comments,
including the individual reload reviews by the Requlatory Staff which

will address specific plant features, the General Electric 8x8 fuel
assamblies are acceptable for use in the reload of General Electric

boiling water reactors.
Sincerely; yours,
Uy 1 Boralforn
W. 1}. Stratton

Chairman

Peferences attached.
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