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Development of Three-phase Variable-frequency Power Supply
Used for Series Resonance
ZHU Chun-yang, ZHU Meng-xin, SUN Hao-jie, LI Hong-jie
(Xi’ an Jiaotong University, Xi’an 710049, China)
Abstract: A three-phase variable-frequency power supply (TPVFPS) based on multilevel linear amplification is devel-
oped.The TPVFPS is mainly composed of three units:signal generator unit,primary amplification unit and main am-
plification unit.DDS and digital potentiometer is controlled by single chip microcomputer, which is used to produce si-
nusoidal signal of different frequency and amplitude.The two stage power amplification ensures sufficient power output
of the TPVFPS.Particularly,the main amplification unit has six different working modes.On the basis of illustrating
the topological structure and working principle of TPVFPS, theoretically calculates the output efficiency and analyzes
the influence with different nature of the load.Additionally,the feasibility and some related output characteristics of

TPVFPS are analyzed and verified by simulation and experiment.
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Fig. 1 Topological structure of TPVFPS
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Table 1 Working modes of main amplification unit
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Fig. 2 The equivalent circuit of main amplification unit
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Fig. 3 Schematic diagram of working principle
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Fig. 4 Efficiency curve
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Fig. 5 The instantaneous power loss diagram

42 IEsBPEMRE
LR BEIRAI R TERT, ZMBEMEL T
FAM SRR AR, EIFRBERAE, AR
FREM AL BEHEEAR, RERGIRERAN
RS, A EHE Ri=1Zlcosh, EHI1ZINBHF I,
o RMBA, BIR(4),(5)E, I HRFEN:
P'=(1/|Z|) (BUnU/m-3U2c0s6/2) (11)
11Z1— B, PH R P sl BH 2 P £ B0 O<cosf<
1, TG 2B FH 1 A 3R AT cosb=1, IR (11) T8, 4

P ARE N TR R FAEEEARERLT
HI##E, 7€ TPVFPS H 4 i B A AP L #R
B, REEWEE P=3U,U/(w|Z)), DR EL W KR
ANERETMEEETE L,

2 T8, ¥ it TPVFPS KB R GRT, %
EBREHRFEREENBANE P, H PSP BER
EIRERANIEFREWHREBRERER
AR, BPLEHELANBRE; BREEREH

| BAERET, BAFRERAREAE, SHE

R F o e 4 e FH M S XT RGBT AR
5 FRMXE

K F Multisim ff B3 B+ , & & B BERME R
0= AR B AN R X A Y B R BB, U, =120 V,
R=4.3 Q. BlEMHEIIE RN 1050 W, fFERE
TPVFPS EHEH R Tk LE 6,

e VA NDANAN
ZGY s Y 1 X1 X
> NSNS
%20 \ [/

. up, N K ue
B ANV R,
0 4t/m56 g8 10

Be {iRER

Fig. 6 Simulation waveforms
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Fig. 7 Experimental waveforms
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