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1
Table 1 Power loss of the main circuit under different conditions
Solution Voltage stress/V Switch type Switching {requency/kHz P../W Peon/W Ploee /W
30 15. 993 30. 78 46, 773
Single HBM 300 IRFP23N50 60 31 986 30. 78 62. 766
120 63 972 30. 78 94, 752
15 4. 178 25 40. 5 44, 678 25
Two HBMs 150 IRFP254N 30 8 356 5 40. 5 48 856 5
60 16. 713 40. 5 57. 213
10 2. 864 64. 8 67. 664
Three HBMs 100 IRFB23N20D 20 5. 728 64. 8 70. 528
40 11 456 64. 8 76. 256
7.5 1. 877 18 87. 48 89. 357 175
Four HBMs 75 IRFB23N15D 15 3. 754 35 87. 48 91. 234 35
30 7. 508 7 87. 48 94, 988 7
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Research on a Modular Aeronautical Active Power Filter

CHEN Zhong* , CHEN Miao, WANG Changyou

College of Automation Engineering, Nanjing University of Aeronautics and Astronautics ,
Nanjing 210016, China

Abstract: The aeronautical active power filter (AAPF) is an advanced solution in resolving the power quality problems of
aircraft electrical power systems., and modular construction design plays an important role in improving the flexibility, main-
tainability and reliability of the aeronautical active power filter system. First, this paper studies a modular aeronautical ac-
tive power filter which is based on the H-bridge modular circuit. The main circuit topology of the modular aeronautical active
power filter is described in a physical structure and a mathematical model. A carrier hybrid pulse width modulation (CH-
PWM) colligating the characteristics of carrier phase shift pulse width modulation and carrier disposition pulse width modula-
tion is analyzed. Second, by comparing the power loss of the different main circuit solutions. a suitable topology is selected
and its corresponding control strategy is given. Finally, simulation and experiment are performed to verify the theoretical
analysis. The results show that the harmonic and reactive components produced by the typical nonlinear load can be compen-
sated effectively by the modular aeronautical active power filter, and the total harmonic distortions (THD) of three-phase

source currents are below 5% . Thus, a good compensation performance is achieved by the proposed scheme.

Key words: active power filter; aircraft electrical power systems; modular construction; mathematical model; carrier hybrid

PWM modulation; loss
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