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Fig.1 Schematic diagram of time delay based OSG
based on virtual three-phase symmetric system
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Table 1 Change of harmonics in system composed by
single-phase voltage and time delay based OSG
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1 3 5 7 9 11 13 15 17 19
A +1 -3 +5 =7 +9 11 +13 =15 +17 -19
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F +1 +3 5  +7 9 11 =13 =I5 =17 =19
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Table 2 Harmonic order change after Park transformation

in system composed by single-phase voltage and

time delay based OSG
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A 1 35 7 9 11 13 15 17 19
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F DC,2 2,4 4,6 6,8 8,10 10,12 12,14 14,16 16,18 18,20
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Fig.2 Schematic diagram of single-phase voltage
detection based on time delay based OSG and

Park transformation
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Optimal time delay based fundamental orthogonal signal generation method for
single-phase system considering grid background harmonics
LI Xinian',PANG Qingle’

(1. School of Information and Electronic Engineering,Shandong Technology and Business University, Yantai 264005, China;
2. School of Information and Control Engineering,Qingdao University of Technology,Qingdao 266520, China)
Abstract: The time delay based OSG (Orthogonal Signal Generation) is widely used in the detection and
control of single-phase grid-connected inverters,where the fundamental AC signal becomes DC quantity after
Park transformation. The variation of grid harmonics caused by the time delay based fundamental OSG is
derived, the analytical expression of the system composed by the single-phase voltage with harmonics and
time delay based fundamental OSG is established,and the harmonic variation rule and order variation after
Park transformation are studied in detail. Taking into account the time of OSG delay and harmonic elimina-
tion, the optimal time delay based fundamental OSG method in single-phase system is given. The simulative

and experimental results verify the correctness of theoretical analysis.
Key words: electric inverters ; orthogonal signal ; time delay ; harmonic analysis ; Park transformation ; moving

average filter
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