AL HAM
2019 4 8 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 41 No. 4
Aug. 2019

doi;10. 11887/j. cn. 201904009

http://journal. nudt. edu. cn

RASEREH N RRE N E RSN

A 255 hah A he, AL

(BFEIBRRF MAEEEABZRBGREELEEE, #ab KX 430033)

B R S E A M L A A R e L A L T D0 B [ AL B ) 2 A RSO i B 4 )
WA 75 o S a R A IR A R RE R GE RIS e ER IR A5 A 150 T 28 P Tt 1y DR A 3R S FL I L A
SR, BETT A2 % P A ST L AT N A R, W T 0 R A AR s R AR DR o A BT B 5 FE LTS LI Y HE
X U5 FEL s T O L BAE P M, AN [ S HEUMTLIH 70 5 0 A [ 7 FEL P 17 00 IR 385 08 P s A O P O
A U o vt 2Ry i 9 A 7 ORI A i, 3 57 2 FL Tt S v BIL IR I IG 2 0 S 0 3
1l 2R A 5 FORE R 7 R0 K5 2 W1 < S0 4] D7 12 RE A8 DR sk 4 ol L A B3 3 L vtb e R LR L
S 158 I IR 1148 g E I T L, e s S R 2 [ A o

SRR « RIS 5 VU5 6 Pt 5 A ) s A DR D B AR

RESES TME32  Z#EAREA:A

NXEHS 1001 -2486(2019)04 - 060 - 06

Harmonic suppression method of battery charging for

electromagnetic launch with multi-mode control

ZHOU Ren, LU Junyong, LONG Xinlin, WEI Jingbo, LIU Yingquan, WU Yiting
(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)

Abstract; A harmonic suppression method with multi-mode fuzzy hysteresis control was proposed for the rapid increase problem of grid

harmonics in large-rate rapid charging of battery for electromagnetic launch. Based on the timing series topology of the hybrid energy storage system

for electromagnetic launch, the special application conditions and large-rate charging strategy of the battery were explained. The topology of the

battery charging was introduced, and the source, characteristics and causes of the harmonics were clarified. Based on the analysis of the harmonic

characteristics of a single charger, the distribution of harmonic voltage and current of the power grid under different charging currents and the

number of chargers were studied. The multi-mode control method and its switching criteria were designed. The simulation model of the charger,

instantaneous reactive power detection, harmonic suppression and multi-mode control were established. Simulation and experimental data show that

the multi-mode control method can quickly suppress the harmonic abrupt increase of the large-scale start, stop and fluctuation of the chargers, and

the compensation effect satisfies the national standards.
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Fig. 1 Topology of hybrid energy storage

system for electromagnetic launch
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Fig.2 Topology of battery charger for

electromagnetic launch
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Fig.3 Distortion of power grid voltage
during battery charging
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Fig.4 Harmonic voltage of battery charging
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Fig.5 Harmonic current of battery charging
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Fig.6  Distribution of harmonic voltage when a
single charger charging
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Fig.7 Distribution of harmonic current when a

single charger charging
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Fig.8 Harmonic voltage changes with

the number of chargers in parallel
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Fig.9 Harmonic current changes with

the number of chargers in parallel
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Fig. 10 Multi-mode fuzzy hysteresis control method
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Fig. 11 Simulation model of APF harmonic suppression
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Tab.1 Fuzzy control rule of hysteresis width
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Fig. 12 Fuzzy control rule of hysteresis

width after decoupling
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Fig. 13 Simulation of APF harmonic current suppression
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Fig. 14 Simulation of APF harmonic voltage suppression
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APF harmonic suppression
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