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Voltage regulation and insulation fault detection technology of intelligent distribution transformer
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Abstract: In order to solve the problem of voltage fluctuation and bidirectional power flow due to distributed power
generation systems connected to distribution network, a new voltage regulation technology based on series transformer is
proposed. By using vacuum contactor and thyristor to control the series transformer tap and star-triangle transformation,
the voltage can be regulated quickly and effectively. The voltage regulation principle based on series transformer and the
voltage regulation technology based on vacuum contactor and thyristor are analyzed. A winding insulation fault detection
technology based on leakage flux is also presented, and its principle, the concrete realization method and experiment
verification principle are described too. The analysis shows that the proposed technology can effectively solve the
distribution network voltage fluctuation, improve the lifetime of distribution transformer, reduce the loss of distribution
transformer, and at the same time, improve the intelligence and reliability of distribution transformer.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2014AA052005).
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Fig. 1 Principle of voltage regulation based on series transformer
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Table 1 Parameters of voltage regulation system
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Fig. 2 Control chart of star-triangle transformation
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Fig. 3 Control chart of series transformer tap
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Fig. 4 Leakage flux density along a line parallel to the winding

in three different time instances of a cycle

2.2 GREALR LK PETE SR S A9 IR

Wikl 5 Pras, GnSAEAR s Ay B4 3 1 A 1 2
ZEPE, AEAR IR S I, MR AR SR B, AR R
) R R A ) o £ P B e 8, P R i
2R B TRAR s B SR A ) L BRI, MR T
TAEVAR s 8 P s 300 A R Ch T L R RR 0 A, A
WP R FR O TR Bl e A R A SRR 1 1] ) 2k
PRt W IV TR NN N R 15 i <
A T2 52 A T 2% S8 20 RN A 7 S 4 B P 252 2k v ik
Blo X RRTE, 1 A A 87 2 2 Pl B, L A R
R v B WA H B R AR, anA R
PG R 2885 A AR ) A B, ) AR J AR g v
VAT AR BT 2 25 1 PRI, XIS A S 2
B 1) I, FEL AR R A R, e AT IAN B/ INAH 2,
LI eI B B v, AT R R MRS FRIN
AIEAs, MFHE T ZM M8, Anhese i)
XK, i ELR 5 2 P 1 A AN AT BB SE A
B FFORAR, I RIS e g 2 MR,V
WA E, (AR LR, T LU WS
B0 i 2 S8 21 WS 1 7, i B AR He 38 T 17

B KA, B ATRA T2 v LR V7, PR

out

5 A M T AR s s ) G2 1 A7 AR 4 Skt i



B REC FEL AR T A ) R A s RIRE T J ) 246 G ks DI AR

- 107 -

5 SRAGHIEREAN T EE

Fig. 5 Schematic of winding insulation fault detection

based on leakage flux
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Fig. 6 Schematic diagram of experiment device
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