% 34 K4 2 M =] T = Vol. 34 No.2
2017 542 A Journal of Mechanical & Electrical Engineering Feb. 2017

DOI;10.3969/j. issn. 1001 —4551.2017.02.014

ETFTPWMAHKNEREAZTIESS
=HE R

FER EXE VKES ,H K L ATE
(1. [[BF K% B 5GBTS, B 201804 ;2. P4 L RN AL JR , 778 2R 535009 ;
3. WiVLEAE R S A R, BTVL SR1E 325606)

FEE BT X A2 v U B R SRR AE AT i H B = RE A R AS Y- [, LR 7R 6 ol e BT — R 1 e L 2 2l By e TR
AR AR R A S G2, 8 ST H R PR IR PWM R i LA S 30 Sy = AH A e PR R e AR R L R B Y. S T AR R
A5 HPTAR  1 ER R AR A AR | 3 A R e T A B 1 R TR AR B RS B, IS R Y B AR 1 FRL P AR S B VL L 5 2 T Sim-
ulink $EAT 7T ER A FE 2 A TR L, A5 3 7 SEBRIZ A Tad FE P =M S 3 AR W I 100 T 7= A A — M it mL R S S i) AT 5 2 7 i
FL P 304 T P A ol TR f, o 36 8 28 1) PWML T AR S 4 A BEAT DR, 45 SRR BH - R FH BB R vk 11 080 00 728 T 88 R B 5 S DA 1R 25 1
10% LAY ik PWM 5 il Bk s B AR PR P4 ol B8 A R0 o) = AR % H FL AR A S m) R, 8 vt A8 i th AR IR A kL T i

KR = I EAR TRE AR TR T 5 T AR s NS Ay ol

hE 4 %S . TM421 SCHRFREAS : A STEHS 1001 —4551(2017)02 -0173 -05

Three-phase output balance control of the high leakage inductance
transformer based on the PWM modulation
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(1. School of electronics and information engineering, Tongji University, Shanghai 201804, China;
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Abstract: To solve the problem of the imbalanced three-phase output voltage of the high leakage inductance transformer, the inverter output
transformer of the electric locomotive auxiliary power supply was researched, which was integrated with reactors for the power locomotives. By
voltage closed-loop and PWM modulation, balancing three-phase output voltage and improving the quality of the transformer’s power supply
was achieved. Setting up the high leakage inductance transformer and the filter inductor integrated model, the leakage inductance of the
transformer was calculated through energy method, matching the inductance parameters of the low-pass filter. The transformer’s high leakage
inductance calculation was conducted based on the Simulink simulation in the unstable three-phase load, getting the three-phase output volt-
age under the condition of unbalanced waveform problem. The voltage closed-loop circuit was established to control the output voltage wave-
form through the PWM switch signal modulation of the inverter input. The results show that the error of transformer leakage inductance calcu-
lation by energy method is within 10% of measured values. Based on the PWM modulation output voltage closed-loop control, the three-
phase output voltage imbalance can be effectively suppressed, improving the quality of transformer’s power supply.
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