ANALYSIS OF HEAVY WATER UPGRADING PLANT OPERATION, USING SIMULATION PROGRAMS

Cornelia Croitoru1, Floarea Pop1, I. Ştefănescu1, M. Peculea2, R. Naniş3, M. Neculcea3, M. Dumitrescu1, Gh. Tiţescu1, C. Ciortea1, V. Tanislav1
1National R&D Institute for Cryogenics and Isotopes Technologies ICSI Ramnicu Valcea, Romania,Uzinei Street no.4 P.O. Box 10
2Romanian Academy, Bucharest, Romania, Calea Victoriei, no.125

3CNE Prod Cernavoda, Romania, Medgidiei Street no. 1, P.O. Box 42
Heavy water used in CANDU nuclear power plants as moderator or primary coolant degrades as a result of thermonuclear reactions and chemical purification process. Concentrations below 99.75% D2O for the moderator and 97.5% D2O for the primary coolant may cause a low operating efficiency of the CANDU reactor. For this reason heavy water is upgraded by using the vacuum distillation process, therefore Cernavoda Nuclear power plant is provided with two upgrading systems. Since the distillation columns packings did not met the initial design intent, the two systems were serially connected through a temporary modification in order to increase the upgrading efficiency. Operating mode was changed to upgrade  alternatively moderator and coolant D2O. Simulation programs were developed in order to evaluate and optimize the production capacity of the coupled systems.

The paper presents the mathematical model and software developed in order to determine optimal operation conditions for the serially connected heavy water upgrading plants, momentary operating evaluation and solutions to maintain a constantly improved production level. The simulation describes accurately the steady-state distillation process and will be a very useful tool for optimal plant operation when the two systems shall be permenently connected.

