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Design of High Power AC Constant Current Source
SUN Chuanjie, TIAN Kai, CHU Zilin, YANG Jingran, ZHANG Zhonglei
(Tianjin Research Institute of Electric Science Co., Ltd., Tianjin 300180, China)

Abstract: For some low-voltage electrical equipment that requires strict testing of the thermal effects of
specific currents, a high power AC constant current source with multiple operating modes was designed. The
constant current source adopts the circuit topology of multiple sets of H-bridge inverter common DC bus, and uses
vector control as the core algorithm, according to different test requirements, different operation modes can be
selected, including single-phase operation in independence, single-phase operation in parallel and three-phase
operation. Experimental results demonstrate that the constant current source can meet the testing needs of different
types of low-voltage electrical equipment, the control strategy based on vector control theory enables the constant
current source to operate reliably and efficiently, and obtains low harmonic, high-precision output current, the
constant current source has a wide range of applications and market prospects.
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Fig.1  Diagram of the circuit
L1 SitE
BURHER PLLIS AR P 48] 2 T

UI;ZO (1)'=(1)“
U,
——\dq|U,
32 |y, aﬁqgii PI Amé INT L0
l
B2 Bk

Fig.2 Phase-locked loop
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Fig.3  Vector transformation
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Fig.4 Typical LCL filter
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Fig.6  Bode diagram of typical LCL filter
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Fig.8 Diagram of control logic
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Fig.9 Electrical connection diagram of single-phase

independent output mode
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Fig.10  Electrical connection diagram of parallel output mode
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Fig.11  Control diagram of single-phase operation in parallel

IUIFHRIA L o 55 BRI, P2 r 3 i R el B —
2 A g — Ak, RIS A A i I S s R
XI5 L R EEL 38 ) 52 )
23 =MHAaHEEAK

TE IR -5 =M T AR N A 12 PR
LSRR e FE A 23 S 37 0855, = AH A L
FEA AT BE W S A AW A% | 38 B AH FL AN - i
TR ISR PR R — A A 28 ) 22 S A

TESEPR T o0 rh, 4 s REE AR e M, ST =
ARSI R AR FR R TR . AR R =
AH A7 288 FL U RN SR 2 1 D 0] K € A A H A fi P
PUY, C A R 45 € 2 0-U,~U,, I H A R HE
il PR35 Park A8 46 (1) £ B2 B 6, B AH$E 6l 24815 vh
Park 725 #5114 1 & B 6-120°

T,
Ly
P12 A A O A

Fig.12  Electrical connection diagram of three-phase output mode
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Fig.13  Physical map of the constant current source
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Fig.14  Current waveforms of three-phase operation
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Tab.1  Analysis of total harmonic current

FEL A e T IR W 25 232/ %

PRI /A B I 7
300 251 2.89 2.47
1000 1.82 1.18 0.83
2000 0.50 0.43 0.46
3000 0.68 0.63 0.55
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Tab.2  Analysis of harmonic current

b
me e | e TR
W | B
Iy 1y I I Iy I

2 046 04 044 14 0.03 0.03 0.03
3 042 039 0.19 15 0.03 0.03 0.03
4 0.13  0.12 0.13 16 0.03 0.03 0.03
5 0.11  0.17 0.13 17 0.03 0.03 0.03
6 0.08 0.08 0.08 18 0.02 0.02 0.03
7 0.12 0.1  0.09 19 0.03 0.02 0.03
8 0.06 0.06 0.06 20 0.02 0.02 0.02
9 0.06 0.07 0.06 21 0.02  0.02 0.02
10 0.04 0.04 0.05 22 0.02 0.02 0.02
11 0.05 0.07 0.05 23 0.02  0.02 0.02
12 0.04 0.04 0.04 24 0.02 0.02 0.02
13 0.03 0.04 0.04 25 0.02 0.02 0.02
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