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Dr. Peter A. Morris, Director Re: Docket No 50-155
Division of Reactor Licensing License No DPR-6
United States Atomic Energy Commission

Washington, DC 20545

Dear Dr. Morris: Att: Mr. D. J. Skovholt

We are currently in the second week of a five-week refueling
outage for the Big Rock Point Plant. The fuel sipping results have
indicated the need to reuse *.o Reload EG fuel bundles (EG-55 and -70)
that were classified to be failed during the 1970 refueling outage.
Fellowing the 1970 refueling outage, the failed rods in each fuel bundle
(two per bundle) were removed and nuclear and thermal hydraulic analysece
wer: performed to determine their suitability for reinsertion in the
reactor.

Both EG-55 and EG-70 were in the reactor one cycle. Their
exposures in MWd/y at the end of that cycle were LLLl and 3850, respec-
tively. Visual examination of the failed fuel rods indicated that the
failurees were most likely due to hydriding of the cladding.

The repairs to EG-55 included the removal of the two failed
fuel rods, A-4 and H-5, and the replacement of the two EEI mixed oxide
rods with two fresh 2.5 w/o U-239 rods. One of the two vacancies in
the fuel bundle is in a tie rod location. Engineering analysis per-
formed on this bundle indicates the mechanical integrity is not affected
by this vacancy. The lifting strength supplled by the seven existing
tie rods is more than adequate for any normal anticipated 1ift require=-
ment on the bundles.

The two rods removed from EG-70 were B-7 and H-5,
The reactivity of the repaired fuel bundles was calculated,

assuning a bundle average exposure of 4,500 MWd/t, and is compared with
a nonrepaired Reload EG bundle at the same exposure.
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Nuclear calculations were performed on ~hese two bundles and compared

to peaking calculations on a Reload EG lundle at 5,000 MWd/t. The ratio
of the rod power in a repaired bundle tc the rod power in a nonrepaired
bundle, assuming the same power is being produced in each bundle, is
presented in Figures 1 and 2 (attached). Under the assumed conditions,
the maximum increase in individual rod jower is 19.4%. Because of the
increase in rod power of some rods, assuming equivalent bundle powers,

we are planning to insert these two buncles in core locations where their
bundle power will not exceed the core average bundle power. The steady
state and overpower condition heat flux limits specified by Section 5.2.1
of the Technical Specifications will, of course, be observed.

Because the two fuel bundles huve a sligntly different con-
figuration with two rods removed as comp .red with a normal fuel bundle,
they were analyzed for possible adverse hermal hydraulic effects. This
was done with a three-dimensional subchainel analysis in order to in-
vestip.te the effect on flow and CHFR (critical heat flux ratio) of re-
moving the two rods. The results from tle three-dimensional analyses
using the multiroed best-fit CHF correlation were compared with the results
from normal one-aimensional analysis usirz the Hench-Levy CHF correlation.
This comparison shows that the one-dimensi.onal calculation is conservative
and t} it the additional flow areas createl by removing the fuel rods
present no flow problem., Therefore, it h.s been concluded that normal
one-dimensional calculations for CHFR can be applied to these two fuel
bundles.

Based on the analyses presented above, we have concluded that
these two fuel bundles are suitable for reuse in the Big Rock Point Plant
reactor. We have further concluded that the operating limits contained
in the Technical Specifications are conservative. In our opinion, the
removal of two fuel rods from each of thes: two fuel bundles does not
constitutc a sufficient change in this fuel to require a change in the
Technical Specifications.

During the 1971 refueling outage, nine (9) EG bundles were
classified as failed. Following the 1971 refueling outage, detailed
nuclear calculations were performed to establish possible rod trades
that would not affect fuel bundle nuclear characteristics.

During January 1972, three good fliel bundles were formed by
trading rods based on the nuclear calculaticns. Two more good fuel bundles
were formed by trading rods that fell slightly outside of the criteria es-
tablished by the aforementioned calculation:. Further nuclear calcula-
tions were performed on these two fuel bundi:s. These calculations showed
that the maximum change in local peaking fac .ors was 0.64. The resultant
peaking factor for rods that increased in porer was still less than the
maximum rod peaking factor in the fuel bundli's., Based on these calculations,
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we have concluded that these five reconstituted EG fuel bundles are
equivalent to the original EG fuel bundles. We plan to reinsert these
fuel bundles in the Big Rock Point reactor during the present refuel-
ing outage.

Yours very truly,

@A@%«a/ ;

RBS /map Ralph B. Sewell
Nuclear Licensing Administrator
CC: Boyce H. Grier,
USAEC
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EG-70

Relative Power Generation per Rod

A B C D E F G H 4

Co {0.982(0.987]|0.987]/0.987]0.992|0.996{0.998| Co

0.989|0.98410.984{0.983]0.943/0.991{1.000/1.019{1.008

0.992]|0.987]0.988{0.989{0.992|1.005/1.025]|1.034|1.029

0.9980.993/0.995[0.995]1.002]1.027|1.085]1.135|1.073

1.016{0.972]1.01211.005/1.011|1.040}1.156 1.120

1.05811.103{1.063|1.021}1.010]1.029|1.087{1.135]1.073

1.100 1.108/1.027(1.004}1.010{1.027{1.035]1.030

1.053]1.111]1.053|1.013{0.953/0.996|1.002|1.006 {1.011

Co |1.025]1.018{1.007[0.997[0.997{1.000|1.001| Co

New Local Peaking Factor _ 77

Relative Rod Power = 01d Local Peaking Factor & 73

(Assumes Equal Bundle Powers)

Figgre 2



e e e

DATE RECEIVED

FROM DATE OF DOCUMENT NOe
Consumers Pover y 3-27-T2 3-26-72 - ] .
Jockson, Michigan iR WEMO | TREPORT . OTHER
Balph B Sevell b 4
To onG <C OTHER
Pr. Peter A. Morris 1 sigoed & 80 conf'd
acnown necessary [ CONCURRENCE [ joare answeneo

no acTion necessary [ COMMENT [ lev
CLASSIF POST OFFICE FILE CODE ;
v REG. NO 50-155
f{;cm'ruhro;ilvun aauucu io'e;:.’r m ’ »axunlto TO0 DOATE 1 RECEWVED BY DATE
ding FOUsSe —gpremsnn -2
of two Reiced EG fuel bundles (m’55 & '/9 cys for ACTION ’ﬂ L
BG-T0) Quring refueling outage st Big
Rock Poiat w/attached Figures 1 & 2... DISTRIBUTION :
TNCLOSURES Y St Reg File
X AEC PDR
OGC Bm P-500-A
Compliance (2)
Muntzing & Staff
D. Thowpson
Morris/schroeder 1~ DA
Sxovhalt Do Mct Nomove
REMARKS k" AL
!, G. Cose ACK,‘G"!LEEGED
N3IC mchlnng
(Rolding 16 eys for ACRS) PIIE(Leughlin 1.4’ rht

U.S ATOMIC ENERGY COMMISSI1ON

BUS GOVERNMENT PRINTING OFFICE 1871424982

MAIL CONTROL FORM FoRM ALc-3268

POOR ORIGINAL



