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Consumers Power Company

21€ VWest Michipan Avenue
Jackson, Michiran 49201
- Attention: Mr. Fo"< L. Haueter

Assistant fleC[TlCL Production
(-L‘,C.'\ tendent

Gentleren:

« | Projosed Chanpe No. 13 to the Technical Specifications of License DPR-C,
Docket No. 50-155, submitted by your letter dated May 26, 1967, descril
\ six new "center-melt" fuel bundles to be inserted into the Big Rock Point
1 reactor anc proposes power operating limits for these special fuel bundles.,

Ry telephone on June 5, 1967, Consumers Power Company was notified that
i our review of the proposed change to the Technical Specifications could

not be completed by June 12, 1967, as requested, in time to permit inser-
| tion of the six "center-melt" fuel bundles during the current refueling

()\At'\fo"

On: June 27, 1967, we met in the Bethesda offices of the repulatory staff

with representatives of the Consumers Power Company of Michipan and General

Flectric Cormpany to discuss the proposal and e«pand the evaluation i

St lvctw‘. r,efo.'_,' related areas, As a result of this meeting, we have pre-

pared the e.v»rlm“r\‘ list of iters which must le resolved before we can con-

tinue our evaluation of your proposal to operate the Bip Rock Point reactor
i with "center-re lt" fuel in six special fuel bundles, described by you as

"intermediate perforvance fuel" with incipient central melting and “advanced
performance fuel"” with definite but moderate central U0, fuel melting.

Answers to the enclosed items should be submitted as a supplement to your
Proposed Chanre No. 13. Three signed copies and 37 additional copies should
be supplied.

- Sincerely yours
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1.

ADDTTTONAL INFORATION PEQUTRED IN SUPPORT OF

PROPOSED CHANGE NO. 13 70

CONSIMTPS POWIR COMPANY O MICHICAN

TECHNICAL SPECTFICATION FOR BIC ROCK POINT PFACTOR TN

CHARLIVOLX COUNTY, MICHIGAN

keagtivity Insertion Acciderts

1.1

1.3

¢ was previously rerorted (supplement to Bis Rock Point Technical
Specificatinn Chanpe Yo. 10) that a gravity drop of a rod worth .C4
delta K/} could cause a maximu vertical displacerent of the vesscl
of 0.17 ft and 0% maxirum vessel strain, The corresponding liritine
rod worti value for the rod ejection accident was reported to be .07
delte k/k.

liea: have these lirmiting rod worth values chanred %r the "C" core witi
ard! without the proposed special "center-melt" fuel bundles as a
result of the rore realistic analysis which prevents the second power
burst due to the stean explosion in the vicinity of the dispersed Lirh
erthalpy fuel rods?

A possibility exists that the very hirh enthalpy states in the "center-
melt fuel" bundles adjacent to the dropped contrel rod could cause
extensive core darage irpairing the control rod scram and core coolirny
capability. Please discuss the analytical methods and test results
which assure that corv: geometry is prescrved following control rod
drop accidents with red worths as ligh as .025 delta k/k.

what is the flux suppression factor at the center of the "center-melt
fuel” rods, particularly the 0.700 inch diameter fuel rods, and how
is the =1 enthalpy gradient across the fuel rod cross section con-
sidered ir assessinp the extent of fuel and core damape?

Loss of Coolant Accident

It has been stated in Proposed Chanpe No. 13 that, as a consequence of the
duration of the postulated primary system blowdown (preater than U seconds)
and the hiph heat transfer rates expected in the core during Llowdown, the
center-melt fuel rod temperatures will be reduced to a level characteristic
of the ensuing decay power peneration and are thus virtually independent of
the initial stored eneryy content. The fuel, however, heats up apain during
the time interval of film blanketing following the bLlowdown and until core
cooling is effective,



2.1 Flease discuss the analytical metluds an’ input assurptions for
detervining peak fuel rod temperaturec, and present corparative
maximur terneratures for "C" and "center-nelt" fuel rods after
the MCA until the temperature rise has been arrested by fire rmain
water sprayed onto the core via a single spray header inside the
reactor vessel,

2.2 Indicate the sensitivity of the fiel rod termperatures to duration
of blowiown and core spray initiation delays,

2.3 Discuss the applicability of the test data presented in Fipure 25
of the referenced proposal, which is based on initiatieon of core
cooling (core spray) Lefore fael temperatures reach 125007,

2.4 Present clad stresses during tix coolant Llowdown period wher the
fuel rods are Leing rapidly cooled by ejected prirary coolant,

Multi-Rod Critical Heat Flux Correlation

Please justify the use of the new OF Multi-Pod Critical Heat Flux
Correlation in calculating "center-relt fuel" core performance lirmits,
considering the spiked arranrement of the centerdrelt fuel rode within
the bundles wherv power ratios of acdjacernt rods are approxirately 18:1
in contrast to the norral situation where adjacent {uc] rod power ratios
are nearer to 1,

Cal. ulational Accuracy

It has been stated that axial power shapes for the “center-melt fuel
bundles are known within 5% and that radial power shape for the hiphly
enriched fuel spiked with depleted fuel rods has an uncertainty factor
of 10%. Are these uncertainty factors included in the fuel torperature
calcvlations durine accident conditions, € the performance lirits based
on minimur ciftical heat flux ratio of 1.5 at 122% overnover?



