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W E. HRAEZHDC transformer, DCT)s& 7] FAE GEIR B TC A& R BE 4%« W I #F(dual active bridge, DAB)
BN RRERE, el XL EIRICESN AT K. mWHJERg DCT, #T DAB, Z3CiEH T —F
F T4 BT U 5 17 4 (integrated gate-commutated thyristor, IGCT)f) BLifi A8 & 28(DC transformer based on IGCT,
IGCT-DCT). H4as#r 7 IC Lk DCT RIS 1EH: JRE RGBT RERS . BIFEPR M DL A IR AR ZE ) /], TE4H 55
T T IR S B, Wit THE RC B SRS, JF A TR, 35 A DL ZE 1 R T
Bk 5, BT —6 10kV/1.5kV/3 MW [¥] IGCT-DCT 4L, BiF T Py 22 1w AT AN 20 0T 1K 1E
Mo iR IGCT-DCT &R MR IGCT S BB AR, IEMIERA IGCT M HBAR, BEFRI 1 DCT Bl
B RIVREE, @ R RES], TSI IGCT /e RIIRTEEEIE, KT RauiiFe.

kHER: KAEHEMALES; IGCT-DCT; DAB; HEMHER: FhEHE

Design of High-power DC Transformer Based on IGCT Series and Parallel Connection

LU Yi!, MA Yiqing?, CHEN Qian', ZHANG Xueyin?, QIU Peng!, ZHAO Biao?
(1. State Grid Zhejiang Electric Power Co., Ltd. Research Institute, Hangzhou 310014, China;
2. Tsinghua Sichuan Energy Internet Research Institute, Chengdu 610200, China)

Abstract: DC transformer (DCT) is the key device of a renewable energy generation DC collection system. The dual ac-
tive bridge (DAB) has the feature of bidirectional power flow, which is suitable for applications of off-shore windfarm
DC collection. For MW DCT, based on DABs, this paper proposes a DC transformer based on IGCT (IGCT-DCT). Firstly,
the working frequency of MW DCT is analyzed. And then, considering the turn-off delay, loss limit and the difference of
driver delay, the conditions of voltage balancing and current balancing are discussed in detail, therefore, the designs of the
voltage-sharing RC circuit and current-sharing magnetic ring are given. Moreover, the calculation methods of voltage
equalizing resistor, the voltage equalizing capacitor, and the differential mode inductance are presented. Finally, a
10 kV/1.5 kV 3 MW IGCT-DCT prototype was built to verify the feasibility of the proposed solution and the correctness
of the theoretical analysis. The HV side of IGCT-DCT is based on series-connected IGCTs, and the LV side is based on
the parallel-connected IGCT bridge arms, thus significantly improving the capacity and power density of the DCT. More-
over, by using the single-phase-shift control, the zero-voltage turn-on of IGCT under high power can be achieved, which
reduces the system losses.

Key words: large-capacity DC transformer; IGCT-DCT; DAB; single-phase-shift control; zero voltage turn-on
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