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Abstract: The negative high-voltage pulse power supply for the electron cyclotron reso-
nance heating (ECRH) is a key support to the cyclotron’s functioning and good per-
formance is highly required. The principle of operation was analyzed and the model was
given. According to the nonlinear characteristics of tetrode and the supply’s control
requirements, fuzzy control theory based on integral-separate was adopted, which com-
bined intelligent control with power technology. Simulation results show that this sys-
tem has good overshot-restrained, self-adaptive and auto-negotiating abilities using this
method in comparison with PID method. This is a good new control and will be benefit
to digital control intelligently.
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Fig.1 Block diagram of power supply system
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Fig. 2 Control diagram of power supply system
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Fig. 3 Integral-separate fuzzy controller
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Table 1 Linguistic variable assignment table
i e i
O] 4
— —5 —4 — —2 —1 0 1 2 3 4 5 6
PB 0 0 0 0 0 0 0 0 0 0.1 0.4 0.8 1.0
PM 0 0 0 0 0 0 0 0 0.2 0.7 1.0 0.7 0.2
PS 0 0 0 0 0 0 0 0.9 1 0.7 0.2 0 0
Z 0 0 0 0 0 0.5 1 0.5 0 0 0 0 0
NS 0 0 0.2 0. 1.0 0.9 0 0 0 0 0 0 0
NM 0.2 0.7 1.0 0. 0.2 0 0 0 0 0 0 0 0
NB 1.0 0.8 0.4 0. 0 0 0 0 0 0 0 0 0
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Fig. 6 Output curves using PID controller
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Fig. 7 Output curves using integral-separate fuzzy controller

HRAE 6.7 iy s v el £k L 15 RS
HYERES T & 3. MR 3 T AL R A B
RO 2 1 7 95 5 % A PID $52 r i M b . R 4
R /N RS R 22 /0N L B B R SR A PID
EhImE, S 10 kQ 28 9.5 kQ B, RS
PEREFE PR A TR AN B B RS IR 25 I A, R
RE T AL 2R 8 1 B2 3R o 7 B [ 0, B S 4 s i R
FABLA 43 B3 W AR 45 o) o 17 28078 A0 T S Y P g
FEPRAE AN K BT R RGOSR, AL, R
FARR G 43 B A 2 e T BB e R R A
R RE A 1SR PID MR B4 LI 6E s 5 A

BUT o B R A B T ARG T BR T
PID il i 28 4e i i o I /N 7255

x3I WMHEHATETREERIER
Table 3 System performance indexes

using two different methods

B/ RRARE/Y W s
Py i
10kQ 9.5 kQ 10kQ 9.5kQ 10 kQ 9.5 kQ
PID 31 16 0.028 9.2 70 170
BHonE 3.6 0 0.012 0.011 62 85
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