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Development of Protection System for Power Supply Facilities in JT-60U P-NBI for Long Pulse Operation�

Katsumi OHSHIMA�1, Fuminori OKANO,Atsushi HONDA,Shin-ichi SHINOZAKI, 

Katsutomi USUI,Katsuya NOTO�1,Mikito KAWAI and Yoshitaka IKEDA  

Division of Tokamak System Technology 

Fusion Research and Development Directorate 

Japan Atomic Energy Agency 

Naka-shi,Ibaraki-ken 

(Received April 18,2007) 

In the positive ion based NBI (P-NBI) system, we have developed a protection system to protect the 

power supply facilities from over load during long pulse operation. The protection system monitors the 

voltage (V) and current (I) in the power supply facilities, and calculates the parameters of V2t and I2t in 

real-time, where T is the pulse duration. It turns off the power supply facilities when V2t and I2t are 

beyond the critical values. After two development stages, we have completed the protection system using a 

package typed PLC (Programmable Logic Controller) which has a high expandability of multi-unit 

operation. Moreover, we have constructed a user-friendly system by using a SCADA (Supervisory Control 

and Data Acquisition) system. 

Keywords�JT-60U , NBI , PLC, Protection System, V2
�t, I2

�t i�

�

�1 On loan from Nippon Advanced Technology Co.,LTD
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