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Fig.1 Overall structure of seamless commutation
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Fig.2 Overall structure of rectifier and Boost circuit



@ ® 8 H Wik % $0%
B 2w i A3 R AE i T F R AR R R s, AR HE— i Bk = (2) B .
T R i, IR T R L e LT 5 C e RC )”+g
RIUEVE HLLS 51 g0 T g ST A TR R L s g i 7 G (s)= U . et -
) A LS L S HL I 5., A Boost HEL R HH R, FELIAT 5 R L Copees + L;FC +D7
D, ATHE A U oc Z
N N e . ode ¥ APFC _ ode

222 I 0 5 H) Rk R IR T (2)

TE HL P 3% 25 S (COM) AT N HH e 22 114 42 1l Lo Caprcs + ;”‘ e

7 AU BRI, EEEX RGBSR B SR
Dy & i N, PR AR SCE R 22 v s s i A
CCM B H g i 43 i o7 5K 7 3 v T 4 o)
itk B 2 1) 56 W ST D43 SR - 347 B I 4 o SR S L U
{E PR AT T Tl G S L S s B R AT A o SR o A EE At
2 g i R, T 2 R O 4 T R e AT FR R U Y
PIE S5 A B R AEL MR 22888/ br T e
5ig PO 05, I EL I X 67 280 8 72 b B T S AR A
PER R . RS SR IOF- Y57 i 428 i SR S

ST 347 R YA ) SR %) R A i PR XoF E U 1 -3
{E VLT3, SR FH 2 T B U0 A R H, s 348 1) X A) 34 4
il 77 2K, o 5 L I 1A A A7 128 T A ) T AR T R R
HAR DL, DA i AU Y D 38 DRI - 349 H s 42 o
RIS 118 i R ] LA % e Je R I U T ] DAL B S A TR A2
SHEENAET 1,5 T u, BRFEE SRR 2ZE R
AT AR, R TERR s SR 5 B T A I A
T LR PR IR 25 R AR, FL IR R 2 UK AR
BV FH S 6 L 38 E 3 S5 T 7 A 1 EL AR A s R ) 1
AT A8 BY 5 5 Jr B 2o L AT R 22 IOR #5% fin H
F P 1 F AL 1R 25 5 4 O 0 E AT L ™ AR IGBT 1Y)
ok g W i (PWM) SR S5 5 U, >4 F J% L I 1 A U
G N, PWM SR Bl {5 5 1 5 25 HOKE T R
V=R Dl O el E W 3 0 1 A
2.2.3 ¥ iide gl d R R U 2Rk

IDLEERTTRZ N 55 a7 s

FH & A2 T4 H A PR ol [ A KT DL IR 3. I
K, WL R 2E R AR MG 25 5 K, oM i, R AR 25

Irer

B3 FEimIE S EAEE

Fig.3 Block diagram of current loop control circuit
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Fig.4 Block diagram of voltage loop control circuit
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voltage loop
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Research and design of three-phase unbalanced commutation switch based on

seamless commutation technology
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(Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Jinan 250061, China)

Abstract: The application of three-phase unbalanced commutation switch can alleviate three-phase current
unbalance in low-voltage distribution network. However,the phase sequence switching principle of split com-
mutation switch at present is too simple, and there are some problems such as long power-off time, and
serious voltage and current distortion in commutation process, which limit its wide application. An overall
commutation scheme based on the power factor correction circuit and the inverter circuit is proposed,
which is composed of four stages,including initial stage, current phase tracking stage,switching phase trac-
king stage and commutation completion stage. Firstly,the voltages of the two phases to be switched to each
other are adjusted to the same amplitude,the same frequency and the same phase through the power factor
correction circuit and the inverter circuit. Then the commutation action is completed by the power electronic
switches,and finally the seamless switching between phases is realized. The simulative and experimental re-
sults show that the proposed scheme ensures the uninterrupted power supply in the commutation process,
and improves the distortion of voltage and current.

Key words: three-phase current unbalance;three-phase unbalanced commutation switch; power factor correc-

tion;inverter circuit
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