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FEB 20 1974

Docket No. 50-263

Northern States Power Company . .

ATIN: Mr. L. O. Mayer, Director of
. Nuclear Support uermces

414 Nieollet Mall

Mirmeapolis, Mumesota 55401

Gentlemen:

A copy of the report of the Advisory Comnittee on-Reactor Safeguards

dsted February 12, 1974, is enclosed for your information. The report

reflects the Committee's review of the design and expected performance

of Gereral Electric 6 x 8§ fuel bundles to be used in partial and full

core reloads for boiling water reactors such as your Monticello thlear
Gererating Plant. :

. You will be advised when we have conpleted our review of your request
- fer opera’cloﬁ with 8 x 8 fuel. .

Sincerely,

~

- Donald J. Skevholt

Asgistant Director
for Operating Reactors
rectorate of Licensing
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cc w/enclosure: _ o - : .
Donald E. MNelson, Esquire - Env1ronvental lerary of Minnesota

VP and GC : : ' 1222 S. E. 4th Street
Northern States Power Company . Minneapolis, Minnesota 55414

414 Nicollet Mall »
Minneapolis, Minnesota 55401

Gerald Charnoff :
Shaw, Pittman, Potts, Trovbrldge & Madden:
‘910 - 17th Street, N. W.
Washington, D. C. 20006

Howard J. Vogel, Esquire
Knittle & Vogel ’

814 Flour Exchange Building
Minneapolis, Minnesota 55415

Steve Gadler, P. E.
2120 Carter Avenue
-St. Paul, Minnesota 55108

Mr. Daniel L. Ficker
Assistant City Attorney
647 City Hall

St. Paul, Mlnnesota 55102

Ken Dzuoan :

tilnnesota Pollution Control Agency
1835 W. County Road B2
Roseville, Minnesota 55113

Warren R. Lawson, M. D.

Secretary & Executive Officer :
State Department of Health . i
717 Delaware Street, S. E. ' i
Minneapolis, Minnesota . 55440 ‘

Sandra S. Gardebring o L
1935 W. County Road B2 ' _ o
Roseville, Minnesota 55113 ©

Mr. DI7S. Douglas, AuditOr e . . .. g e e e
VWright County Board of Commissioners ' ‘
puffalo, Minnesota 55313

hony Z. R isman, Esquire
R san and Kessler

, N. W, '
C 20035
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ADVISORY COMM!TTEE ON REACTOR SAFEGUARDS

UNITED S’l"ATES ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

February 12, 1974

Honorable Dixy ILee RaV
Chairman _

U. S. Atcmic Enerqy Conmission
Washington, D. C. 2054:

Subject: REPORT ON ¢ C\IERAL ELECTRIC 88 FUEL DESIGN FOR RELOAD USE

Dear Dr. Ray: o
At its 166th meeting, F‘ebxuarv 7-9, 1974, the Advisory Committee on
Reactor Safequards comnleted a generic review of the design and ex-
pected performance of General Electric 8x8 fuel budlles to be amloyed
in partial and full core reloads in boiling water reactors. These -
tovics were discussed at the 165th ACRS r nctlng on Janvary 10-12, 1974,
and at Subcommittes meetings in § vashingten, D. C., on Januarv 8, 1974,
and in Denver, Colorado, on January 24, 1974, During its review the
Camittee had the ben=fit of discussions with reoresentatives of the
General Electric Company, the AEC Requlatory Staff, and of the docum
ments listed below, '

The General Electric 8x8 fuel as sembly consists of 63 fuel rods vlus
one wnfueled, water-filled, svacer-capture rod in a sguare 8x8 bundle

array within a scuare channel box. The desion of the fuel rods and

fuel rod bundle in the 8x8 relcad fuel asqer"blv is, except for differ-
ences in the length of the fuel and gas rlcnmn, the same as in the 8x8
fuel asserbly used in the BWR/6 bOllJ_nCI vater reactor concevt 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 davage desicn bases are greater
for 8x8 fuel than for 7x7 fuel. The desion value of the linear heat
generation rate for normal oceration is 13.4 kw/ft for 8x8 fuel and 17.5
to 18,5 kw/ft for 7x7 fuel; specific power is slightly greater for the

- 8x8 fuel than for the 7x7 fuel. The Ceneral Electric Company believes -

the lower linear heat generation rate and slichtly areater ratio of clad

- thickness to rod diameter should result in fewer failures in 8x8 fuel

than in 727 fuel. RAlthougnh the hydraulic resistance of 8x8 bundles is
slightly greater than that of 7%7 bundles, the thermal: ~hydraulic per=-
formance of cores either partially or fully loaded with 8x8 assenblies
is not degraded relative to cores loaded with 7x7 aoo(’i{‘ﬂl&%ﬁf of Difs

of Licensing, % {'\ s

: . at — oo
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Since-the U=235 enrAclments for the individual fuel rods, the number

and distribution of rods containing cadolinia, and the water-to-fuel .

ratio are similar in the 8x8 and 7x7 desicns, the neutronic bechavier

- of the two desians is not significantly different. The internally .
located vater rod in the 8x8 design reduces rod-to-rod power peaking, -

Since the neutronic and thermal~hvdraulic characteristics of 8x8 and
%7 fuel bundles are similar, their kehavior under abnormal operational
transients is expected to be comparable. The consequences of postulated
" control rod drop, fusl handling, and steam line break accidents are not
expected to be significantly different for the two fuel desicns,

- The General Electric Commany, several utility owner-operators of boiling
water reactors, and the Requlatory Staff have performed anzlyses of the
bechavior of 813 fuel in several mived and fully reloaded cores under
transient and accident conditions. These analysns predict that, for
boiling water reactors which have jet cums, 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 pup plants and for small and intermediate size breaks
for all plants, the predicted peak clad temceratures are in the same range

for both 8x8 ard 7x7 fuel. Consequently, indivicdual reviews by the Recu=
latory Staff of the exvected verformance of 8x8 relecad fuel, including
plant=specific system effects and any significant core fuel' loading
asymmetries, vwill ke required for each reactor prior to operation with
8x8 fuel to determine limits on reactor operating conditions. The Com~

"mittee wishes to be infarmed 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 Requlatorv Staff plans to use the results of recently conducted |
spray-cooling and reflooding tests of a Zircaloy-clad bundle to verify
analytical rodels for 8x3 fuel. The Conmittee wishes to be kept informed.

‘Experience and information exist both on the performance of fuel rods
and burdles whose designs bracket the dimsnsicns of the 8x8 fuel ard

on the performance of cores containing mixtures of asserblies with
different mriders and sizes of fusl rods. Although mechanical tests
have been rerformod on 8x8 fuel assemblies and camonents to daronstrate
their intecgrity, additional tests to verify spacer grid strength have
been recuested by the Regulatory Staff. This matter should be resolved
-in a nanner satisfactory to the Requlatory Staff.
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The General Electric Corpany has planned a vrogram of both pre— and
post-irradiation examinations to ronitor the performance of 8x8 fuel
assemblies., The Conmittee endorses a commrehensive surveillance
program and wishes to be kept informed. -

" The Pequlatory Staff is currently reviering the treatment of uncer=-
tainties in the establishment and ronitoring of operating limits for
boiling water reactors. The Comittee wishes to be kept informed. -
Re=-evaluation of core orerating limits will be necessary as a result
of the recentlv pramilogated Acceptance Criteria for mergency Core
Cooling Systarms. The Committee wishes to ke kept informed.

The Cammittee believes that, with due regard to the above comments,
inclwding the individual reload reviews by the Regulatory Staff which
will address specific plant features, the CGeneral Zlectric 8:x8 fuel
“asserblies are accentable for use in the reload of General Electric
boiling water reactors.

Sincerely yours, . .
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W. R. Stratton
Chairman

" References attached.
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