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Current Control of 12-pulse Dual Converter
for High Current Coil Power Supply

Seung-Ho Song
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ABSTRACT

High current coil power supply for superconductivity coil of tokamak requires fast dynamics performance of
di/dt and smooth change over of current direction. To meet the specification high performance DSP-based
controller is designed for 12-pulse thyristor dual converter with interphase transformer(IPT). Not only the total
current of Y and A converter units but also the difference for those should be regulated fast and accurately.
Proportional and integral controller is designed for current difference control and the controller output is
compensated to A converter. The source voltage phase angle detection and gate pulse generation algorithm are
implemented in software for higher reliability of current control. The current error is reduced by selection of
appropriate initial gating angle during the transient of change over of current direction between thyristor
converters.

Key words : coil power supply, current control, 12pulse thyristor dual converter, interphase transformer,
smooth change over of forward/reverse current
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Fig. 1 Operation scenario for PF coil power supply
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Table 1 MPS output ratings

Power 20MW
Current +20kA
Voltage 1000V

Coil Inductance 72~337mH
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Fig. 4 Averaged model for 12-pulse converter
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Fig. 5 Block diagram of current controller for

12-pulse thyristor converter

5. AlE#olM

Agdel e Hah AFANEA, AHAFANE
N9 ALABNG ¥a aRdclEAe 2od 4
QEZ g 79 2o) 6P FdAlel ARIRE F
A IR F NS Agatl

I 8 ARIFD A=WAF, Aol Adzt



336 HENETEE HVEE IR B4 2002F 84

I ref, I fbk
2[kA]
@ 5 s
-1[kA]
firing angle
120[deg]| Ale -
Reverse I’LQ\‘ Forward
® *
S [ SR |
60[deg]|
7.9 8.0 8.1 8.2 83
T[sec]
I _ref, I_fok
2[kA]
P
© —
—
-1[kA]
firing angle
120[deg] 4
Reverse ]Lr i Forward
@ L
60[deg]
39 4.0 4.1 42 43

T[sec]

J8 6 MY9Hst £ X7 M3z wE M7 SE
(a),{b) a,,=1200 2me| MF Hof & ¥

Hzzt
(e) (d) a,=90" Zmiel M7 Mo S &

St

-

Fig. 6 Effects of initial value of a init
(a),(b) current control response and
firing angle at a,,,=120
(c),(d) current control response and
firing angle at a;,,=90°
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Fig. 7 Circuit diagram for simulation of MPS system
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Fig. 8 simulated results of
{a) current reference

) feedback current(load current)
¢) firing angle
d) average difference of each converter
currents
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Fig. 10 experimental results of

{a) current reference

feedback current(load current)
firing angle

average difference of each converter

currents
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