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1. Program Identification: The CRTA code1 is developed for 
safety analysis and dynamic studies of light water research 
reactor cores. 

2. Description of the Problem Solved: The CRTA code is spe-
cially tailored to predict detailed behavior of reactor tran-
sients initiated by rapid local changes in reactivity, such as 
rod-ejection accidents. The code kinetics model is based on 
a numerical solution of a set of two-group, space- and time-
dependent diffusion and precursor equations coupled with 
transient thermal-hydraulic calculations. 

The core is schematically represented, in cylindrical ge-
ometry, by a fuel zone representing one or more homoge-
neous regions of different fuel compositions and a reflector 
zone representing the axial and radial reflectors surround-
ing the reactor core. The control elements are represented 
by one or several rings that can be moved upward or down-
ward along the axial direction. 

3. Method of Solution: The CRTA code uses a two-step 
method to solve a set of two-group, two-dimensional, and 
time-dependent diffusion equations and of a maximum of 
six delayed neutron precursor group equations. The first 
step is a finite difference numerical solution of a system of 
two-dimensional elliptic partial differential equations.2 The 
second step is an integration with respect to time of the ob-
tained equations using a two-step diagonally semi-implicit 
Runge Kutta algorithm (Makinson formula).3 

A simple model is used in the CRTA code to evaluate 
coolant thermal-hydraulic parameters. This model ignores 
coolant boiling and assumes the coolant to go only once 
through the reactor core in the axial direction. The CRTA 

code was used to analyze one protected reactivity transient 
in the International Atomic Energy Agency 10-MW bench-
mark core.4'5 Further assessment studies that use experi-
mental data are in progress. 

4. Related Material: No additional programs are required. 
5. Restrictions: The code uses a thermal-hydraulic model based 

on a unique single-phase heat transfer correlation. In gen-
eral, this may considerably affect the calculations; however, 
for most projected applications of the CRTA code, boiling 
could reasonably be ignored because of its taking place very 
late in the transient time scale.5 

6. Special Features of the Program: The diagonally semi-
implicit Runge Kutta algorithm used for time integration of 
the neutron kinetics equations is a direct (noninteractive), 
rapidly converging and A-stable numerical scheme. This 
latter has shown a net superiority over the standard accel-
erated inner-outer numerical method used in some codes, 
such as RETRANS (Ref. 6). 

7. Computers: The code was developed on a VAX-4000 work-
station. 

8. Running Time: The running time depends essentially on the 
core-grid dimension and on the time step selected by code 
users. 

9. Machine Requirements: Minimum space required is —750 
kilobytes. 

10. Program Language: FORTRAN 77. 
11. Operating System: VMS. 
12. Additional Programming Information: The code requires 

at least two logical units for input and output files. An op-
tional thermal-hydraulic table can be given in a third logi-
cal unit or inserted into the input file. 

13. Material Available: A referenced report and a floppy disk 
containing a source file, a sample problem, and its related 
output file. The material is available from the Centre de 
Radioprotection et de Surete, 02 Bd Frantz Fanon, BP 1017 
Alger-gare, Algeria or from the authors. 
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