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Electromagnetic Compatibility Simulation Research of Variable Frequency Speed
Control System for Wind Tunnel
LI Gang, GAI Wen, HAN Jie
(Facility Design and Instrumentation Institute, China Aerodynamics Research and Development Center ,
Mianyang 621000, Sichuan , China )

Abstract: The field—circuit cooperative simulation method of variable frequency speed control system was
explored by ANSYS Electronics Desktop, taking H-bridge cascade large power variable frequency speed control
system of icing wind tunnel as reaserch object in view of the static pressure interference problem in wind tunnel. The
model of high frequency parameter of motor cables, output harmonic interference, cable crosstalk, and space
radiated interference of the variable frequency speed control system were constructed. The system donductive
interference and space radiated interference were simulated for providing solution and data to resolve the static
pressure interference problem. The interference of variable frequency speed control system was hold-up and the
measure result of static pressure fulfilled the accuracy by comparing the rectified result and un-rectified result of the
static pressure.
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Fig.2 The principle diagram of simulation
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Fig.3 The unit length high-frequency model of motor cable
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Fig.4 The cable model of variable frequency speed control system
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Fig.5 The mesh of cable model
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Fig.6  The high-frequency parameter simulation result of motor cable

—_— - o
o~ SNEISINEY SINES  (~ @ 4 @ ~~ P W M ik
TR 1 1 1 T
~ o TR .
T — ————— —_— - ———— ~ 7T
??‘2‘ D1 5 1GBT1 D31 |GBTZD\J' ’lGBT-‘ﬂlWU 1GBT39D67 mlT-IID]I 1GBT42074 o
+ ﬁ\ a cil Ry f ¢ |\
N \ Wé BT TgHE IGBT[ED® O G ] 1
T X / | |
L1 k] -
1 TFR-’P!,!“ .IDO DIl Di‘ mm;(m IGBT7 D35 IGBT33D63 IGBT34066 | IGBT48D77 mnn}m “ Ly ,' ,
1 X & 3 .l;:} -'fj
' .l 'I_ \ “ R: IGBY6 D37 1GB] IGBT}5D64 1GBT] IGBT46D78 1GBT]
l ‘l D)2 DA D] ‘ \ / 0
P T H ’ & B
121N [ t # \ P
It \ [ wiwses oy o2 o ow, ginto o tantiops  iGaTine 1GaT3Inse  liGnTaonse tantsonsy [\ Dt e 6000 kW
b il ] I : ll £ & & ‘I I, " \ St L
P T ' [ o = sassJmpTaBT
\ ] || [PF o o) 1 I
N\ T L | | 5 A 73 ' 1
h“l/({lffﬂ\,lilﬁ I TrRse2 4 | | LDS pla by | banrisnis 1anrispn | ianrosnss ienroenss | ianrsense ignrssom
PR 15 5% FE<F<IENFe,
: L | s—fsls l e | 08 ey == 1GBT{ID56 TGBTpES? IGBTSIDES TGBTE
t 5 & & \—'i:} Jf,}
1 | |
ULy | |‘ D2 D20 o | u}umm 1GBT18Ds0 | IGBT24Ds4 IGRT23DS1  |IGRTS7 D7 IGRTSSDO0 I‘
1 ] X & &) .
1 T ‘an 5t—1s] 1 1s1jgom ToBTE 1GBT2D3 TGBTBS—— IGBTSDRS TGBT
\ L T "ZS A Al y
\Tl"R}l’Z 6 ' \D105_ D104 D! l7 IGBT72 l)}' 1GBT71 D99 IGBT65D95 1GBT66D98 IGBT64 D94 l(iﬁ’(ﬂ Dol
VT T rE; s
\ " oy ,!03 2 1GB[TODTOTTGH3 1GB[ETN96 TGBE 1GBTIT TCBTeEpo=
) A 4,5 —C:_zls ~
—x 7 Il ——
~ -
L2k ;
i 36K s

&7

PRSI FR T )y FLASE Y

Fig.7 The harmonic simulation model of variable frequency speed control system
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Fig.10 The spectrum waveform of earthing noise from

variable frequency speed control system
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Fig.11 Simulation model of cables grounding crosstalk
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Fig.12  Simulation result of single-end earthed power cable
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Fig.13  Simulation result of two-end earthed power cable
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