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ABSTRACT

During the reconstruction of Bobunice-1,2 units 1997 - 2001), their cycle lengths dropped to very
short values. Because of 4-year limit to fuel residence time, refuelling with fresh 24 enriched
assemblies seemed to e a solution of the problem. The paper describes the implementation of a final
decision to reuse 36 enriched fuel discharged after 3-year irradiation in previous cycles. This
decision led to a large-scale moving of discharged assemblies from spent fuel pools back to reactors.

1. INTRODUCTION

Spent fuel pool, which is a part of WER unit, serves for intensive cooling of discharged fuel
assemblies. The assemblies stay there usually 3 to years before being transported to interim
storage. However, as it was with Bohunice-1,2 units, the pool can also serve as a source of low-
reactive fuel.

2. BOHUNICE-1,2 REGULAR FUEL CYCLE

Bohunioe-1.2 are in operation since 1978 and 1980, respectively. The units work with reduced cores
(313 fuel assemblies) in approximately 12-month operational cycles. This year they both started their
24th cycle.

Since 1995 only fuel with the enrichment of 36 has been used for refuelling. The needed cycle
length is ensured by changing the number of loaded assemblies. The batch size corresponding to the
equilibrium cycle length of 292 FPD is 90 assemblies. More than half of them 48) are discharged after
3 cycles, the rest stays in reactor for another year. The original vendor's limit on fuel residence time
(4 years) is still applied.
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3. CHANGES IN FUEL CYCLE DUE TO UNIT RECONSTRUCTION

From 1997 till 2001 Bohunice-1,2 units were reconstructed with the aim to increase their seismic

resistance and perform other safety improvements. Though the reconstruction did not concern the

core, the fuel cycle was influenced in a large sr-ale. Because of prolongation of outages. the cycle

lengths became essentially shorter. They dropped even to the values of 214-217 FPD (Tables 2.

4. SHORT CYCLES IMPLEMENTATION

First two/three short cycles were implemented through fresh fuel batch size reduction. For that reason

the ratio of the fuel left in the reactor for 4u' year increased and the number of assemblies discharged

after 3 cycles fell down Tables 2 But in subsequent cycles (including the first one with 'long'

length) that measure was not applicable. Further reduction of fresh fuel amount would require to

prolong irradiation of some assemblies to years - that is above limit.

At first, a use of fresh 24 enriched fuel seemed to be the most appropriate solution of the problem.

But it would be a step backwards in the unit fuel cycle development. Therefore other solutions were

searched. Finally a more acceptable measure was chosen: to reuse 3-year burned assemblies from

spent fuel pool. The decision was based on the previous positive experience with the replacement of

several leaking assemblies.

Total amount of irradiated fuel directly used for short cycles implementation was 42 assemblies in

Bohunice-1 and 60 assemblies in Bohunice-2. Maximum loading per cycle - 36 assemblies- was

realised in Cycle 20 of Bolhunice-2.

As the assemblies for reuse in reactor were selected the ones with the lowest bumup, which ranged

from 33 to 35 MWdlkgU. The Ume of their cooling in pool was 2 or 3 years. Before loading. all the

assemblies were tested to eliminate those with leakages. In the reactor, the reused fuel was placed

mainly on core periphery. After 1-year irradiation its burnup reached 38 to 40 MWdlkgU. No leaking

assembly was detected.

5. CONCLUSIONS

The extreme reduction of the cycle lengths during Bohunice-1.2 reconstruction was treated without

negative consequence for their fuel cycle. More than 100 irradiated assemblies from spent fuel pool

were reused to avoid a return of low-enriched fuel into the fuel cycle. No problems were identified in

connection with the implementation of that non-standard measure.
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Tab. Fuel cycle characteristics of Bohunice-I

Refuelling Cycle Number of Number of Cooling Urn

Year before length discharged FAs reused FAs reused fu

Cycle No. JFPD] with3-yearburnup with3-yearburnup Iyear)

i 995 1 6 2a3 42 0

1996 1 7 279 48 0 -

1997 1 8 230 36 2' 2

1998 1 9 217 6 3' 2

1999 20 251 0 1 2 2

2000 2 259 0 24 3

2001 22 290 0 6 2

2002 23 271 1 2 0 -

2003 24 295 24 0

'replacement of leaking assemblies Total: 47

Tab. 2 Fuel cycle characteristics of Bohunice-2

Refuelling Cycle Number of Number of Cooling tim,

Year before length discharged FAs reused FAs reused fui

Cycle No. [FPD] with 3-year burnup with 3-year burnup [year]

1995 16 289 66 0

1996 17 242 5.4 2' 1

1997 18 228 24 3- 2

1998 19 229 12 0 -

1999 20 214 0 36 3

2000 21 306 0 24 3

2001 22 297 6 0 -

2002 23 307 24 1 . 1

2003 24 289 48 0 -

'replacement of leaking assemblies 1 66
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