537 BH 1 BHARZEEERER Vol. 37 No. 1
2022 4E 1 A JOURNAL OF EIECTRIC POWER SCIENCE AND TECHNOLOGY Jan. 2022

—MEZE=HAT A FEH
B Zh &S 77 iE

BB AR R A R

AL dbstfE BRME 2 E sh k2B, b st 10019252, [ o B2 0 58 Be AT BRZS /] L b5t 1001925
3. EMK VL A F LR KU 41001554, 2 BRAE IR BB 5T Be A FRZA AL L5 102209)

OF 0 W AR B e Y DR e A B R B R A O A R T EL R = A e AN ST Al R B — R R
TSGR — R AR = AR AN P A A 1 S A D7 vk DL RRAIRTEC AR 19 =R SF A B 5 AR AR G 43 BT 4 AH 20U O
TR B Bl 3 1 R G A A A T T AR R A A SR O TR A 1 W] TR A OO O Y 5 AR R TC Y T B 2 RN
IFR] A7 A 4 o) 0 R 5 A i ST FC AR = AR S S A 0 47 AR IR 58 3IF s ) RS s R I R 0 IE A P

kX =T B S AR A 0 BUMEUOT G B A U R

DOI1:10. 19781/j. issn. 1673-9140. 2022. 01. 005 FENES :TM761 XEHS:1673-9140(2022)01-0041-07

An automatic balancing control method on unbalanced
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Abstract: The integration of a large number of single-phase loads in distribution networks could lead to the imbalance
of three-phase power flow. In order to eliminate a series of hazards caused by the unbalanced three-phase loads in dis-
tribution networks, an automatic balance control method is proposed to mitigate the degree of the three-phase unbal-
ance of the distribution transformer. Subsequently, the structure of the commutation type unbalanced load automatic
balance control system is systematically analyzed, and the commutation control flow and commutation strategy are
further designed. The control flow of the circuit breaker and thyristor of the commutation unit based on the composite
switch is elaborated. Finally. a three-phase unbalanced simulation model of the distribution transformer is established
to verify the effectiveness of the proposed control strategy and control flow.
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Figure 1 Structure diagram of automatic balance control system for unbalanced load with phase transformation
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Figure 2 Block diagram of three-phase unbalanced

load automatic balance control
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Figure 3 Diagram of commutation strategy on

unbalanced three-phase loads
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Figure 4 Commutation unit based on mechanical switch
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Figure 5 Commutation unit based on compound switch
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Figure 6 Action control flow of commutation unit

based on compound switch
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Figure 9 Currents of phase C before commutation
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Figure 10 Three-phase currents before commutation
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Figure 7 Currents of Phase A before commutation Figure 11  Currents of phase A after commutation
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