Docket No. 50-220

FEB 20 1974

Niagara IMohawk Power Corporation

ATTH:

Mr. Philip D. Raymond

Vice President - Englineering
300 Erie Boulevard West
Syracuse, New York 13202

Gentlenen:

A copy of the report of the Advisory Comnittee on Reactor Safegusrds

dated February 12, 1974, is enclosed for your information.
reflects the Comuittee's review of the design and expected performance

of General Electric 8 x 8 fuel bundles to be used in partial and full
core reloads for bolling water reactors such as your Nine Mlle Point
Nuclear Station Unit 1.

You will be advised when we have completed our review of your request
for operation with 8 x 8 fuel.

Sincerely,

)/

Donald J. Skovholt
Assistant Director
- for Operating Reactors
Directorate of Licensing
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#iagara Mohawk Power Coxporation - 2 -

cc w/enciosure:
J. Bruce MacDonald, Esquire

Deputy Commissioner and Counsel

New York State Dzpartment of

Commerce and Counsel to the
Atomic Energy Council

99 Washington Avenue

Albany, New York 12210

arvin E. Upton, Esquire .
LeBoeuf, Lamb, Leiby & MacRae,
1757 N Street, N. W. -
Washington, D. C. 20036

Anthony Z. Roiswman, Esquire -
Berlin, Roisman and Kessler
1712 N Stxeet, N. W.
Washington, D. C. 20036

Mr. Donald I. Gleason, Chairman
County Office Building

46 East Bridge Street

Oswego, New York 13126

Mr. Robert P. Jones, Supervisor

s

R.'D. #4
Oswego, New York 13126

Oswego City Library

February 20, 1974

S







-y -

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C, 20348

February 12, 1974

Honorable Dixy Iee Ray
Chairman
U. S. Atomic Energy Camission

Washington, D. C. 20545
Subject: RE?OEEONGENERALEHLECI'RICMFUELDESI@EORRE{[OADUSE‘
Dear Dr. Ray:

At its 166th meeting, February 7-9, 1974, the Advisory Committee on .
Reactor Safeguards completed a generic review of the design ard ex-
pected performance of General Electric 8x8 fuel bundles to be employed
in partial and full core reloads in boiling water reactors., These
topics were discussed at the 165th ACRS meeting on Januwary 10-12, 1974,
and at Subcamittee meeftings ¢+ Do C., on January 8, 1974,
and in Denver, Colorado, on Janvary 24, 1974. During its review the
Cammittee had the benefit of discussions with representatives of the
General Electric Company, the ABEC Regulatory Staff, and of the docu-
ments listed below.

The General Electric 8x8 fuel assexbly consists of 63 fuel rods plus
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 assambly 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
mththeprexnm:slyused%ﬂ bhundles. -

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
generatﬁ.onratefornonnaloperationlsn4m/ftfor8x8fuelandl75
to 18.5 kw/ft for.7x7 fuel; specific power is slightly greater for the
8x8 fuel than for the 7x7 fuel. The General Electric Conpany 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 7x%7 assemblies.
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Since the U-235 enrichments for the individual fuel rods, the nmumber
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
transimtsisexpectedtobe.cunparable. The consequences of postulated

" control rod drop, fuel handling, and steam line hreak accidents are not

expected to be significantly different for the two fuel designs.

The General Electric Company, 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 pumps, the peak clad temperatures
during a postulated large-break IOCA 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. Consequently, individuwal reviews by the Requ-
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 detemmine limits on reactor operating conditions. The Com=~ -

-mittee 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 Zircaloy-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
and bundles whose designs bracket the dimensions of the 8x8 fuel and

on the performance of cores containing mixtures of assemblies with
different numbers and sizes of fuel rods. Although mechanical tests
have been performed on 8x8 fuel assenblies and camponents to demonstrate
their integrity, additional tests to verify spacer grid strength have
been requested by the Regulatory Staff. This matter should be resolved
in a manner satisfactory to the Regulatory Staff,
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The General Electric Cawpany has planned a program of both pre- and
post-irradiation examinations to monitor the performance of 8x8 fuel
assemblies, meccrrmitteeendorsesacmmehensivesmreillame
program and wishes to be kept informed.

The Regulatory Staff is currently reviewing the treatwent 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 promilgated Acceptance Criteria for Emergency Core
Cooling Systems. The Comittee wishes to be kept informed.

The Camittee believes that, with due regard to the above comments,
inclwding the individual reload reviews by the Regqulatory Staff which

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

boiling water reactors.
SWQWW

W. R. Stratton
Chairman

References attached,
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