WA AR 20255F 554 F ol ELECTRIC DRIVE 2025 Vol.55 No.6

?Sﬁnslc IR A Y FE AR 28
H R 3% SRt 7T

Rz, EFR,RSEE .58, B
(1.7 AR MARTAENS] B AFFHITE, T & 7 M 510000;
2. P E &7y i WA FRTAEA S zﬁa%*ﬁ J- & M 510623;
3. AECAEETREALEEEZERE, ;& J M 51000
4B RF BAa 58T 1?1&%,‘/#}% K 410082)

FEE Ryl — AL TR G AR i P BE S OR  HE H —Fh TR [FA B s R A W IR AR s, WRR S Bt
AR A (HGCC) o HGCC H 35T SiC MOSFET g5 (4 (1) 4~ 1 M A5 B 28 5L F Si IGBT i 14 14 4 1) M i 28 XLt 422
o #E—4, 45 T HGCC VM HI B, H: Sic MOSFET #54: TAE T R AT SIRAS | 1M Si IGBT g 4F TAE FLH
FEIMRES, FEAr B A T SiC AR P SCHFEAR (i #8 AF il SHFEAA L . AR ¥ HGCC Iy TAERASHE1 7 1E 4l
SIHT, 45 H HGCC 42 il HEE P B N0 PR 25 A 140 PR SR Mes o I, 38 A 5 LI TIE T ST B 4 4 I T 08 42 5 s 119 7 sk
GICIE Ry

S4B I R AR T B 5 S IGBT #8478 5 SiC MOSFET #4248 5 98] i) 566 1 5 e S i

RESHES TM464  STERERIRES:A  DOI:10.19457/1.1001-2095.dqed25517

A Grid-connected Converter Based on Heterogeneous Device Hybrid and Its Control Strategy

ZHU Yuanzhe'?, WANG Ling"?, WU Zhengrong®, LU Hong"?, XIAO Fan*

(1.Electric Power Research Institute , Guangdong Power Grid Co. ,Guangzhou 510000, Guangdong , China;
2. Transmission and Distribution Department, China Southern Power Grid Co.,Ltd. , Guangzhou 510623,
Guangdong , China;3.Guangdong Key Laboratory of Power Equipment Reliability,

Guangzhou 510000, Guangdong, China ;4.School of Electrical and Information
Engineering , Hunan University , Changsha 410082 , Hunan , China)

Abstract: In order to further improve the output performance and efficiency of the converter,a grid-connected
converter based on heterogeneous device mixing was proposed, referred to as heterogeneous grid-connected
converter (HGCC). The HGCC consists of two half-bridge modules based on SiC MOSFET devices, which are
cross-connected by the commutation bridge arm based on Si IGBT devices. Furthermore, the HGCC modulation
principle was given. The SiC MOSFET device works in the high-frequency switching state, while the Si IGBT
device works in the low-frequency switching state, giving full play to the advantages of low switching loss of SiC
devices and low on-state loss of Si devices. Then, the working mode of HGCC was analyzed in detail, and the
control block diagram of HGCC and the internal voltage balancing strategy of capacitor were given. Finally, the
effectiveness and feasibility of the proposed topology and control strategy was verified by simulation.
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