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1. Program Identification: REactor TRansient Analysis Code1 

(RETRAC) is a computer code specially developed for the 
analysis of materials test reactor (MTR) cores. 

2. Description of Problem Solved: The RETRAC code uses a 
set of coupled neutron point-kinetics equations and thermal-
hydraulic conservation laws to simulate nuclear reactor core 
behavior under transient or accident conditions. The reac-
tor core is represented by a single equivalent unit cell com-
posed of three regions: fuel, clad, and moderator (coolant). 

3. Method of Solution: At each time step, core thermal power is 
calculated by solving a set of six delayed neutron group ki-
netics equations with adjusted reactivity feedbacks. The 
numerical resolution is performed by using the Range-Kutta-
Gill method.2 The externally inserted reactivity is specified 
in the input data file, whereas Doppler, fuel, clad, and wa-
ter temperature reactivity feedbacks are calculated by the 
code itself. Core cooling is treated as a homogeneous one-
dimensional fluid flow through a representative unit cell 
composed of three successive regions: fuel, clad, and cool-
ant. Several flow regime models are considered for both sin-
gle- and two-phase states of the coolant. The conservation 
laws are solved by the method of characteristics coupled 
with an implicit finite difference scheme to ensure stability 
and convergence of the numerical algorithm.3 

Validation tests of the RETRAC code were performed 
by using the International Atomic Energy Agency 10-MW 
benchmark cores, for protected transients.4,5 Further as-
sessment studies are in progress using experimental data. 

4. Related Material: No additional programs are required. 

5. Restrictions: The RETRAC code uses steady-state thermal-
hydraulic correlations. Their use is not always justified, but 

this seems to be quite useful in quasi-steady-state cases such 
as loss-of-flow transients. 

6. Special Features of the Program: The method of char-
acteristics used to solve the set of thermal-hydraulic con-
servation equations is a very stable and highly converging 
numerical scheme, which has shown a net superiority over 
the one used by the PARET code,6 particularly in steady-
state calculations. 

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

8. Running Time: The running time depends essentially on the 
time step selected and the accuracy desired by the code user. 

9. Machine Requirements: Minimum space required: 650 
kbytes. 

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

at least two logical units for input and output files. 
13. Material Available: A referenced report and a diskette con-

taining the source file, two sample problems, and their re-
lated output files. The material is available from the authors. 
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