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Direct AC / AC conversion based hybrid distribution transformer with
two-phase supported regulation

CAI Guowei, WANG Yibo,LIU Chuang,ZHU Bingda,GUO Dongbo,ZHANG Hanwen
(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China)

Abstract:In view of the adverse effects of voltage sag/ swell caused by uncertainties in distribution network
on sensitive loads, a direct AC / AC conversion based HDT (Hybrid Distribution Transformer) with two-
phase supported regulation is proposed. The HDT is composed of direct AC / AC converters and traditional
power frequency transformer. It can adjust the voltage amplitude and phase angle flexibly according to load
demand. The direct AC/ AC converter topology and its modulation strategy are illustrated and analyzed.
On this basis,the structure of direct AC / AC conversion based HDT system is proposed. The working prin-
ciple of the HDT system is analyzed in detail,and the voltage amplitude and phase angle control range of
the HDT system are studied quantitatively. Finally,a 1 kW experimental principle prototype is built to verify
the correctness and validity of the theoretical analysis of the proposed HDT system.
Key words:hybrid distribution transformer;traditional power frequency transformer;direct AC / AC converter;

voltage amplitude control;voltage phase angle control
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Table Al Voltage regulation capacity of HDT with different TR ratio values

nra/nT1 EEE*»E??T@EI
1 [0, 2], [-w3,n/3]
2 [L/2,32], [-w/3, n/3]
3 [2/3, 413], [-n/3, x/3]
5 [4/5, 6/5], [-n/3, n/3]

10 [9/10, 11/10], [-n/3, @/3]

B A3 LHRE
Fig.A3 Experimental device
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Table A2 Parameters specification

S HE S HE
HE T 2 kW 1 L L/mH 0.3
A 2R AR E 2:1 % Ci5 Co/uF 10
HWUE ARV 55 i HZY Co/pF 10
FE RUR LRIV 110 TF R4 [kHz 10
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Fig.A4 Experimental results of voltage amplitude control
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Fig.A5 Experimental results of phase angle control
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