F43% F 13 W
201547 H1H

Y EE X B EL

Power System Protection and Control
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Series micro-grid power balance control based on carrier amplitude variation and
phase shift modulation method

WANG Xinggui, LIU Zhengying
(College of Electrical Engineering and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Aiming at the general micro-grid with large harmonic component and undesirability of output voltage
waveform and so on, a kind of micro-grid structure which connects the solar, wind and other micro-source inverter output
is studied. The system output voltage characteristics and series micro-grid power balance control based on the method of
carrier amplitude variation and phase shift modulation are mainly studied. First, a brief description of the structure of the
system is made, then followed by analysis of the carrier amplitude variation and phase shift modulation, Fourier
expression of system output voltage is derived, based on this, the system voltage characteristics are analyzed. Finally,

Matlab/Simulink simulation analysis based on the series micro-grid with three micro-sources is made. Simulation results
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verify the effectiveness of the control method.
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Fig. 1 Series micro-grid structure
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Fig. 2 Modulation schematics of carrier amplitude

variation and phase shift
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Table 1 The number of output voltage levels, the fundamental

1 L
02 03

amplitude and total harmonic distortion when
M1:O.8 and M2+M3:1 .6

Ma| 065 0.7 0.75 0.8 0.85 0.9 0.95

M;
i 0.95 0.9 0.85 0.8 0.75 0.7 0.65
IR 7 7 7 7 7 7 7
EREAY 310 3092 | 3109 | 311.2 | 3109 | 309.2 310

THD/% 2536 | 24.69 | 2454 242 24.54 | 24.69 | 2536

£2 EM, =08, M+M=1.6 AREHT, wHBE
BT, REEESEEBETER
Table 2 The number of output voltage levels, the fundamental
amplitude and total harmonic distortion when
M,=0.8 and M +M3=1.6

Ml g65 0.7 0.75 0.8 0.85 0.9 0.95
M3
o 0.95 0.9 0.85 0.8 0.75 0.7 0.65
IR 7 7 7 7 7 7 7

R /v 311.3 | 310.6 | 311.6 | 311.2 | 311.9 | 309.7 | 311.3

THD/% 25.06 | 2448 | 2421 242 2447 | 2440 | 2557




v A
EXor, &

BT B AR R RS AR R 5 3k 1) £ SRR RN 3~ - 41 -

£33 EM; =08, M+M=1.6 AREHT, WHBE
BT, REEESEEBETER
Table 3 The number of output voltage levels, the fundamental
amplitude and total harmonic distortion when
M;=0.8 and M +M=1.6

M| 065 0.7 0.75 0.8 0.85 0.9 0.95

M,
Kt i 095 | 09 | 085 | 08 | 075 | 07 | 065

P 7 7 7 7 7 7 7

TR /v 311.3 | 310.6 | 311.6 | 311.2 | 3119 | 309.7 | 311.3

THD/% 25.06 | 24.47 | 2421 242 2447 | 2440 | 25.56
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Fig. 6 Diagram of micro-source inverter power modulation
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