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Abstract

Automatic control system and control algorithm has been developed for Neutron
Transmutation Doping System #2 ( NTD#2) of HANARO research reactor. A motor
control system, a neutron flux measurement system using SPND(Self-powered
Neutron Detector) and a PC-based control and data acquisition system were
developed. The motor control system was designed to control up-down and rotation
of the silicon ingot motion and the set point of each motor speed could be easily
adjusted by the control PC. Through the actual irradiation with the real silicon ingot
under 24MW of reactor power, it has been confirmed that the motor control system
developed could be applied to the commercial production. Rh-type SPNDs are used for
real-time monitoring of the accumulated neutron irradiation. It has been verified, by
the sample irradiation test for validation of the design that the neutron measurement
system gives an accurate and stable signal. To precisely control the target fluence,
the NTD control program has been designed so that the silicon ingot be automatically
removed from its irradiation hole by the pre-defined irradiation time or accumulated
neutron flux. Data acquisition system has been also developed for real-time
monitoring and analysis of the analog signals, like SPND flux, control rod position
and reactor power.
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