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The performance record of ELCOS 
The reactor analysis group in the department of nuclear engineering in the Ben-
Gurion University has been conducting fuel cycle analyses, for several years 
now, using the Swiss-based ELCOS code system. This code system was 
launched at about the year 1987 (1). We became certified users of it when we 
had actively participated in several of its upgrading activities since 1995 (2). The 
PSI institute, home of the ELCOS system, is routinely engaged in the use of the 
ELCOS for analysis of fuel cycles in operation in Switzerland, as a service to the 
Swiss PWR and BWR utilities. 
A special 1994 study (3) has shown the ELCOS system fully capable of 
analyzing a fuel cycle based on a modern, complex, core which consists of about 
a dozen fuel types,  BP (Burnable Poison) insertions in the form of WABAs 
(Westinghaus Advanced Burnable Absorber), and  burnable poison smears in the 
form of IFBAs (Integrated Fuel Burnable Absorber). The ELCOS analysis 
compared well with power plant data, as concerns both the soluble boron run-
down curve and the in-core power distribution (assembly by assembly). 
For ten years now our group has been in the lead in a world wide search for a 
beneficial Thorium Uranium symbiosis. For such a symbiosis to be effective the 
assembly of the core must not consist of fuel rods in which U and Th are 
homogenously mixed, but rather the assembly is divided into a central zone in 
which U rods constitute a Seed of neutrons, and a peripheral zone, the Blanket, 
absorbing the seed neutrons to build U233. The flexibility of the ELCOS enabled 
us relatively routine calculations of fuel cycles based on this Seed-Blanket 
geometry (4). 
 
The Structure of ELCOS 
ELCOS is structured mainly as two codes run in succession: BOXER- an 
assembly code based on the neutronics of coupled unit cells, then SILWER, a 3D 
nodal diffusion code for the core. The execution of BOXER generates assembly, 
2 group, homogenized, burnup dependent, macroscopic cross sections as part of 
the input needed for executing SILWER. The execution of the latter generates 
time (burnup) dependent critical values of soluble boron and cross-core power 
distributions. A routine execution of ELCOS involves also an intermediate module 
as a linkage between BOXER and SILWER, namely CORCOD, the function of 
which is to polynomize the 2 group Boxer output as functions of burnup, burnup 
history, fuel and moderator temperatures, and water density. In a less routine 
calculation, a re-derivation of the 70 group cross section library (that which is in 
the basis of BOXER) may be undertaken by executing ETOBOX, a preliminary 
code which reads ENDFB files and generates the said 70 group basic library.  
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Notable features 

• The resonance calculation, in the range of resolved actinide resonances, 
is carried out by first determining that equivalence cross section which 
reduces the cell problem to a homogenous one, then by numerically 
solving the slowing down equation with explicit account of resonance 
overlapping (BOXER). 

• The non uniformity of the lattice, the result of the proximity of different fuel 
types, is accommodated by replacing the usual zero boundary current for 
a cell calculation with an approximated cell-linking current (BOXER). 

• The 3D core calculation may be variably meshed, namely the 3D nodes 
need not be the same. This feature is of utmost importance in a Seed-
Blanket design in which the separate nature of Seeds and Blankets is to 
remain intact for the core calculation (SILWER). 

• The core (SILWER) calculation is performed with a good deal of thermal-
hydraulic feedback.  

• A recent version of SILWER is upgraded to include a pin power 
reconstruction capability. This major undertaking was accomplished by a 
close, intensive, cooperation between our BGU group and researchers in 
the PSI. Pin power reconstruction enables the reconstruction of the in-
assembly power spatial distribution, based entirely on ‘pure’ nodal entities 
such as assembly average 2 group fluxes, assembly 2 group boundary 
fluxes and currents. This, in turn leads to the identification of hot spots, 
usually a better analysis indicator then hot pins. 
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