ELECTRIC DRIVE 2020 Vol.50 No.8

B AR 20205 504 58

— P HE AR IS TA) B DC—-D C AR i 5 1A 1] SR MgS

SR HXE . FE KEFE'

(1. BEH B R F A TEFRE, W RA 610031;2. P4 F <
By EX A R R B R PR 8] W A AR BR8], RE 300250
3. AR FE ARG, w ) RAR 6100974, B R
B A gL TR KL P, ml KA 610031)

FEE £ U B B DC-DC AR 4 25 AE AL G5 3 T SPWM 1 (5 4 L— B M A I SR mg T, B A RE 9 32 (4
FEIR /NI, A 568 1 s 22 ) O ek 8] ol S, 488 1) — 56T RSP PR D5 09 o8 25 L —R% A 90 ) SR
R L 5 P (R A TOIR S 23, SR 0 P~ DR A A PGP R TS ) L2 i 0 AR E B O S A A 9K 3l 7
To FET FPGACIIFELE T 950 F & , SLEa 4 R AR W2 8 il S se i 188 MIRE 7152 i 25 HE /N2
B, JFS s 1 UREORT RE S5k 1 2R il SRS A IE A T AT

K ERR - P SRS s B AR A 5 o5 25 [ s DC-DC AL el s B A AE

FE 525 TM46 THEEFRIRAD A

DOI:10.19457/1.1001-2095.dqed 19720

A Modulation Strategy for DC/DC Converter Based on Voltage Level Dwell Time Calculation
MA Junyang',HU Wentao’, LUO Deng’,ZHU Leilei*

(1. School of Electrical Engineering , Southwest Jiaotong University , Chengdu 610031, Sichuan , China;
2. Electrification Branch ,China Railway Liuyuan Group Co.,Ltd., Tianjin 300250, China;;
3. Chengdu Yun Technology Co.,Ltd.,Chengdu 610097, Sichuan , China;4. National
Rail Transportation Electrification and Automation Engineering Technology
Research Center, Chengdu 610031, Sichuan , China)

Abstract: In order to solve the problem that the phase-shifting capability of DC-DC converter is restricted by

duty-ratio, based on the modulation strategy of voltage space vector, a duty-ratio phase-shift angle modulation

strategy based on the calculation of voltage level dwell time was proposed. The output voltage of the bridge arm

was divided according to the level value in the modulation strategy , then the action order and the dwell time of the

level state were derermined. Finally, the corresponding driving signal was output. The core of modulation algorithm

based on FPGA were designed, and the experiment of duty ratio and phase-shift angle were carried on, the

experimental results show that the modulation strategy proposed overcomes the defect that the phase shifting ability

is constrained by the duty ratio, improves the modulation precision of phase-shift angle, The correctness and

feasibility of the modulation strategy were verified.
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Fig.l1 Topology of bidirectional isolated DC-DC converter
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Fig.9 Experimental results of phase shift angle modulation
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