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Fig.1 Topology diagram of voltage source
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Tab.1 Inverter switch status table

e FF R FERARTH
1 T, T, T, 000
2 T, T, T, 100
3 T, T, T, 110
4 T, T, T, 010
5 T, T, T, 011
6 T, T T, 001
7 T, T, T, 101
8 T, T T 111
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Fig.3 IGBT turn-on and turn-off waveform
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Fig.4 Electromagnetic interference propagation path of variable frequency speed regulation system
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Tab.2  Typical frequency interference source

voltage amplitude

#%/MHz ML/ V

0.1 97.83/32.9°

0.3 27.979 4 £.96. 1°

0.5 13. 109 2 £ 160. 3°
1 2.837 1£4-17.8°
5 0.489 2 /.257.6°
10 0.292 5/.210.7°
20 0.091 8.,.245.1°
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regulation system and its split effect

4 BT ES T

FET TS A R AR R 8 R B
NI B R R B S W o Sy B e N R L KA B
HY R AR T T DA Y S 3 G T o T2 R
AT, T EMI B0 & DL R BT 4
BIELL dB ML B S V/m R CR T .

E' = 20IgE (10)

Kb E 5 E'B A5 5108 V/m (dB,
4.1 E3p4EHE

R AT AR B2 N AR L B TP A A AR O, 38 5 AR A
AT E T A X, 20 S % AR Y Ak b
PP K (X=0,-200<Y<200,0<Z<190) . (-150<X <
150,-200<Y<200,Z=121.7) .(-150<X<150,-200<¥Y
<200,Z=54.2) LAl em, T T IX AL E LA
W T B R R B, B 8 B T0. 1 MHz,0. 5 MHz, 1
MHz &% 20 MHz 555 F B3 Al



74 BT HLfE BT R 5540 & 557 W

B3 3R B/ (dBV/m)
375

250
125
0.0
125
250
375
-50.0
-02.5

(a) 0.1 MHz
HL37 3R BE/(dB V/m)

180
9.0

00
9.0
-180
270
360
450
540

(b) 0.5 MHz
5 TR/ (dB V)
100

0.0

(c¢) 1 MHz

8137 %R /(dBV/m)
225

(d) 20 MHz

K8 A& R o A

Fig.8 Field strength distribution inside inverter
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Analysis of radiated electromagnetic interference characteristics of mine
used frequency converter

YANG Yang', YANG Zhen', RONG Xiang™®, SHI Han>’, SUI Xian-ming”"
(1. Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China;
2. CCTEG Changzhou Research Institute, Changzhou 213015, China;
3.Tiandi( Changzhou) Automation Co., Ltd., Changzhou 213015, China)

Abstract; In order to study the electromagnetic radiation distribution characteristics of the mine inverter in the op-
erating state, based on the speed control system with the voltage source type two-level inverter as the core, and on
the basis of analyzing the working mechanism and interference source of the speed control system, combining the
method of moment with the antenna theory, a frequency converter antenna model is built in the electromagnetic field
simulation software FEKO. Through the simulation results of the model, the disturbance characteristics of the speed
control system under steady state are analyzed. The research results show that, the inverter shell has a good shiel-
ding effect, and the internal electromagnetic interference is mainly concentrated between the inverter and the heat
sink ; the field strength at the heat sink on the back of the case is relatively large, and beyond 0.5 m the field
strength is within the limit. The direction of the far-field radiation lobe is related to the frequency. The rationality of
the theory and the model is verified by the experimental platform. This research has reference value for the electro-
magnetic interference suppression of the mine-used frequency conversion speed regulation system.

Key words: mine-used inverter; electromagnetic interference; antenna model; method of moments; FEKO



