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DC POWER SUPPLY, RESONANT CONVERTER, SIAM PHOTON SOURCE 

 

This thesis concerns with a 800dcV -500 W DC power supply feeding the 

screen grid of RS2058CJ tetrode tube which amplifies high power RF signal in the 

storage ring of the Siam Photon Source. The proposed DC power supply as a constant 

voltage source has a 3-phase parallel-resonant converter as its main structure that is 

fed by a single-phase source of 220rmsV , 50 Hz. The converter operates with 77 kHz -

150 kHz switching frequencies. The gain formula, the frequency characteristic curves 

of the converter, and PSIM simulation software are utilized for designing the resonant 

network. Regulation of the output voltage is accomplished by a closed-loop control 

having a PI-controller. The controller is designed based on the 2nd-order ARMAX 

transfer function of the converter. An analog PI-controller is built around some 

op-amps to achieve KP = 3 and KI = 900. A passive filter possessing a parallel LC in 

series connection, and a shunt capacitor is provided for the proposed DC power 

supply to eliminate the current harmonics. From testing the proposed DC power 

supply with a 1,280 Ω  ± 5% load (the equivalent resistance of the screen grid of the 

RS2058CJ tetrode tube under steady-state operation), it is found that the output 

voltage of 800 dcV is produced within 7 ms settling time with an overshoot of 1.47%, 
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steady-state errors of 0.25%, and that the proposed filter effectively reduces %THDi 

from 128% to 26% with 0.97 p.f. (lagging). 
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