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Table 1 Specified value of harmonic content
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Fig.1 Voltage distortion production for single phase equipment
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Fig.2 Current waveform of single phase bridge type rectifier circuit
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Table 2 Electronic device selection of nonlinear load combination
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Fig.3 Block diagram of USB data acquisition system
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Fig.4 Harmonic test system
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Table 3 Total & Individual harmonic content of voltage distortion

TSI IREL THD 2 3 4 5
W EE /% 6.82 0.116 6.382 0.026 2.152
TR 6 7 8 9 10
AR /% 0.019 0.868 0.012 0.439 0.008
TR B 11 12 13 14 15
AR /% 0.322 0.005 0.247 0.005 0.179
TR 16 17 18 19
W AR /% 0.004 0.118 0.003 0.069
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Fig.5 Voltage & Current waveforms in AC power supply side
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Fig.6 Voltage distortion spectrum
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Table 4 Total & Individual harmonic content of voltage

distortion
T THD 2 3 4 5
AR /% 8.03 0.243 4.610 0.090 5.170
B 6 7 8 9 10
TEBE AR /% 0.048 2.230 0.020 2.002 0.015
TR AL 11 12 13 14 15
SR /% 1.706 0.012 1.147 0.002 1.251
T REL 16 17 18 19
EBEE /% 0.025 0.868 0.013 0.913
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Research and Realization of Harmonic Testing System in Airborne Electric
Equipment

Sl Jianfei' *, QIU zhi', JIA Huirui®
1. Naval Aeronautical Engineering Institute Qingdao Branch, Qingdao 266041, China
2. Troop 91395, Beijing 102443, China

Abstract: Due to too many airborne mission systems, having complex load characteristic, equipped in modern aircraft,
power harmonic content are easy to be at high level or exceed standard limit. Therefore, the reliability of the electric
equipment must be tested when harmonics is in power supply system. GJB aircraft electric power characteristics make
no rules in the test. A harmonic test system was studied refer to HB 6167-Part18. Power input test. The principle of
harmonic generation was discussed, the harmonic generation circuit applied to 500VA power supply was designed, and
the waveforms were sampled and analyzed based on USB bus data acquisition system. The test results show that system
hardware selection was correct, harmonic distortion reached the design requirements, but the operation was inconvenience
and the controllability of harmonic generation was not good according to the scheme recommended by HB 6167. Some
suggestions were suggested for the above defects.

Key Words: HB 6167; harmonic test; nonlinear load; power supply distortion; bridge rectifier
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