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Review and Development Tendency of Research on 2~150 kHz Supraharmonics
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ABSTRACT: Supraharmonics are a new power quality issue
in process of rapid development of power electronic
technology. This paper discusses the phenomenon from various
aspects, including its generation and transmission mechanism,
interaction, adverse effects, emission, measurement and
standardization. This paper summarizes several kinds of
common supraharmonic sources and their emission frequency
bands, such as electric vehicle charging devices, photovoltaic
inverters and lighting devices. Based on two aspects, i.c.

resonance amplification and equipment malfunction, adverse

effects of supraharmonics on system, equipment and
power-line communication are analyzed. According to
definition of primary and secondary emissions of
supraharmonics, estimation methods of supraharmonic

contribution are proposed. This paper summaries and compares
existing analysis methods, measurement methods and related
standards of supraharmonics, and puts forward research filed

and direction in future.
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Tab.1 Switching frequency and emission level of electric
vehicle charging devices

Fs G SH JFRMIE/KHz  RIKF/dBpA

1 AE 4 15 1 10.03 1123
2 AER 4 2B 1 —
3 AEhy 4 3B 1 28 112.4
4 AETR L 45 1 —
5 AEhY 4 5B 1 5.2,6.55 93.1
6 B4 6 1 11 89.6
7 AE 4 15 1 27.3 110
8 AER 4 28 1 —
9 AEhY 4 35 1 35.4 101
10 AE L 45 1 100 80
11 ZEEEPCC AP 24 10 —
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Tab. 2 Switching frequency and emission level of
photovoltaic inverters
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9 SbfkmZHl 8 A, 850kW BRI 3,6,9,15 130
10 iRz 9x100kVA, =4 3,6,9 120
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Tab.3 Supraharmonic emission frequency and emission
level by lighting devices
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5 R R A R 4T 7TW 30~50 69.5
6 1R R A R 4T 48 4W 30~50 69.5
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Tab.4 Supraharmonic emission and emission level by
other electrical appliances

75 MEEWSES & ET/kHz R SKP/ABpA
1 LED 75281 — 9~122 72.1
2 T gt 85 W 9~122 84.3
3 FALHE — 576,65, 1155 125,111,102
4 PeAHLE - 27, 45,103 135, 135, 120
5 pLCB! — 3~148.5 —
6  WIEREBHHCY 11 kW 1.1~4.4 —
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Fig. 5 Primary and secondary emission
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Fig. 6 Interaction model of supraharmonics between
devices of identical emission levels
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Fig. 7 Interaction model of supraharmonics between
devices of different emission levels
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