APR 19 1973

Docket iw. 50-261

Carolina Power & Light Company
ATIN: Mr. E. E. Utley, Vice President
Bulk Power Supply Department
336 Fayetteville Street
Raleigh, Horth Carolina 27602
Change No. 17
Gent lemen: : License No. DPR-23

By letter dated January 5, 1973, you submitted an application for a
change to the Technical Specifications appended to License No. DPR-23,
as amended, for Unit No. 2 at the H. B. Robinson Steam Electric Plant.
The proposed change would authorize the use of test assemblles in the
reactor core provided that the enrichment of the test assemblies does
not exceed 3.5 weight percent of Uranium 235.

Durdng, our review of your application, we informed your staff that cer~
tain changes to your proposal were necessary to meet our regulatory
requirements. These changes have been made, and we have designated
our action as Change No. 17. We conclude that Change No. 17 does not
present sipnificant hazards considerations not desecribed or implicit

in the Safety Analysis Report and that there is reasonable assurance
that the health and safety of the public willl not be endangered.

Pursuant to 10 CFR Part 50, Section 50.59, the Technical Specifications
appended to License No. DPR-23 are changed as shown in Attachment A,

Sincerely,
154

Donald J. Skovholt

Assistant Director for
Operating Reactors

Directorate of Licensing

Bieclosures:

1. Attachment A - Change Ho. 17 . o

to the Technical Specifications . )
2. Safety Evaluation for Change No. 17 !

CE: sSee next ppee
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ATTACHVMENT A

CHANGE NO. 17 TO THE TECHNICAL SPECTFICATTIONS

CAROLLNA POWER & LIGHT COMPANY

DOCKET NO. 50-261

1. 'To Specification 5.3.1.3, add the following:

"Four ’cgs’c assenblies may be loaded In the peripheral
reg;!.on( ) of the coras. The test assemblies and the fuel
rods in each asserbly must conform to the descriptions
given in Reference 9. The test rods must be replaced
with rods containing standard fuel before starting opera-
tion for Cycle 3."

2. On page 5.3-2, add the following:
"(8) FSAR - Flgure 3.2.3-3, Amendment 2
(9) 'Description end Evaluation of iest Assemblies
Containing Gadolinia Bearing Fuel Rods' submitted

with letter dated January 5, 1973, from CP&L to the
Director of Licensing."
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Plles (Robinson-2, Docket do. 50-261) Original signed by
THRU: R. J. Schemel, Chlef, ORB #1, L Robert J. Schemel

SAFETY EVALUATION FOR TECHNICAL SPECIFICATION CHAHGE JO. 17
RE FUEL RODS CONTATNING GADOLINIA

By letter dated January 5, 1973, Carolina Power & Light Company requested
authority to install,in the reactor core, test fuel assemblies containing
test fuel rods which do not affect safety considerations and which contain
no more than 3.5 w/o U-235. The test asserblies are similar to standard
assemblies except that some of the fuel rods are replaceable. CP&L's
application does not speak to test fuel rods generally, but rather to
specific fuel rods. Therefore, Change No. 17 addresses anly the test
asserblies and the test fuel rods described in the application.

The safety analysis submitted in CP&L's appllcation pertains to irradiation
in Reglon 4 of U8 test fuel rods containing mixed U0p~GdpO3 pellets. All
the pellets are enriched to 2.27 w/o U-235; whereas, ’Ibchn;)cal Specification
5.3.1.3 permits reload fuel to be enrlched to 3.5 w/o U-235. Pellets in

2l of the test fuel rods also contain 3.0 w/o Gd and in the remaining 2
rods contain 1.85 w/o Gd. The pertinent safety conslderations for the

test fuel rods are fuel melting and clad damage.

Adding Gdp0O3 to U0y lowers the thermal conductivity of the fuel. For

the test fugl, SkdT 1s 207 less than it is for standard fuel; thus,

the radial temperature gradient for test fuel rods will be 20% greater
than for standard fuel rods when both are producing the same amount of
power. Tne test fuel rods are designed such that the power produced in
them will not exceed 80% of the power produced in standard fuel rods.
Therefore, for the same location in the core, test fuel rods and standard
fuel rods may operate at the same temperature.

The melting point of U0> 1s decreased by the addition of Gdy03. For test
fuel eontaining 3w/o Gd, the melting point is 4530°F; whereas, the melting
point for standard fuel is 5050°F. For unrestricted placement of test

fuel in the core, the margin to fuel melting could be reduced. CP&L

plans to load the test fuel rods in the peripheral region of the core

for irradiation during the next fuel cycle (Cycle 2). Because the flux

is low in the peripheral reglon, the power produced in the test fuel

rods will be low as compared $to the standard fuel rod producing maxirmum
power. At the begimning of Cycle 2, the maximum power produced sest
rods will be about 3 kW/ft; whereas, the maximum in standard rods{l
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permitted wnder Technical Specification 3.10.2.1 is 15.7 kW/ft. At
the end of Cycle 2, the maximum power in test fuel will have increased
to about 8 kW/Tt because of burmup of Gd. These values of power for
the test fuel rods provide acceptable = - margin to fuel melting.

CP&L has not discussed the operation of test fuel rods In regions of
the core other than the peripheral reglon or in fuel cyeles other
than Cycle 2. 'Therefore, Change No. 17 limits irradiation of the test
fuel rods to the peripheral region for Cycle 2.

The appllcation inecludes discussion of the results of hazards analyses
and the conclusion that the INB ratlo for any previously analyzed
accident will not be below 1.3. Because of the low speeific power
generation In the test fuel rods, we are assured that the conclusilon
is zownd.

The products of irradiation of gadolinium are terbium and dysprosium.
CP&L does not discuss the affect of these elements on the thermal
conductivity and melting point of fuel. However, U02-Gdx03 fuel has
beeni used In other reactors. Examination of UO,-Gdy03 fuel after
irradiation to 6200 MWD/T has disclosed no adverse effects. Neverthe-
less, if all the test fuel rods were to fall, the fraction of fuel rods
In the core which are falled would be increased by 0.15%; whereas, the
Chemical and Volume Control System was analyzed(2) for failure of 1.0%
of the fuesl.

We coneclude that Change MNo. 17 does not present significant hazards
considerations not described or implicit in the Safety Analysis Report
and that there 1s reassonable assurance that the health and safety of
the public will not be endangered.

|\

R, W. Woodruff
Operating Reactors Branch #1
Directorate of ILicensing
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