
Reactor Institute Delft

HOR HEU/LEU CORE CONVERSION:
8 YEARS OF EXPERIENCE

J.W. DE VRIES, P.F.A. DE LEEGE, and H.P.M. GIBCUS 

Reactor Institute Delft, Faculty of Applied Sciences
Delft University of Technology, Mekelweg 15, NL 2629 JB, 

Delft, The Netherlands



Reactor Institute Delft

HOR Reactor Institute Delft



Reactor Institute Delft

FHR

RID 
Site 
View



Reactor Institute Delft

The HOR pool top view
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HORThe HOR in operation at 2 MW
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HOR Facilities & Instruments Overview 
Horizontal Lay-out of Reactor and adjacent Experiment Hall
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HOR Beam Tube Arrangement
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HOR General Data
• Pool type research reactor, 1st criticality 1963

• Max. licensed power 3 MW

• Steady operating power 2 MW

• MTR fuel type, 19 fuel plates

• HEU to LEU conversion started March 1998

• First full LEU core in Jan. 2005
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HOR Fuel Assembly Properties

   HEU LEU 
 Fuel meat material UAlx U3Si2-Al 
 Uranium density [g/cm3] 0,58 4.3 
 Uranium loading per FA [g] 204 1519 
 235U loading per standard FA [g] 190 300 
 Enrichment [%] 93 19.75 
 Meat thickness [mm] 0.5 0.5 
 Cladding thickness [mm] 0.3 0.35 
 Fuel plate thickness [mm] 1.1 1.20 
 Moderator channel thickness [mm] 3.1 3.0 
 Number of plates in standard FA 19 19 
 Number of plates in control FA 10 10 
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HOR Core Conversion in 21 Steps
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Nuclear DATA and Codes

• Cross sections based on JEF2.2 evaluated data file

• XMAS 172 fine-group energy structure

• SCALE-4.2 codes including Monte Carlo KENOVa (3D)

• Diffusion codes: Bold-Venture (2D) and OSCAR-3 (3D nodal)

• Using 5 and 6 broad-group energy structure

• Monte Carlo code MCNP used for facilities
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Difference in calculated and measured reactivity
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Calculated keff at Beginning Of Cycle
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Control rod S-curve Comparison
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Performance and Utilization

•No significant flux penalties at beam ports

•In the periphery larger variations, partly due to      
configuration changes

•Highest thermal flux: 4.4x10E13 (in-core irrad.)

•Increased cycle length (about 1.5x), 2 reloads/yr

•Increased rod worth, better reactivity control

•Comparable fuel cycle cost  
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Conclusions

• Stepwise conversion was completed successfully 
(Start March 1998, full LEU core in Jan. 2005)

• No significant operational constraints

• Core compacting beneficial for performance/utilization

• Good overall predictions by core design calculations,
but increased reactivity discrepancy with measurements

• 1st LEU batch fuel failures, no root cause found


