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Abstract

In this- paper, we investigate a filtering technique to reduce the adverse effect of long motor leads on
H-bridge cascaded 7-level inverter fed ac motor drive. The switching surge voltage becomes the major
cause to occur the insulation failure by serious voltage stress inthe stator winding of high voltage induction
motor. However, the effect of switching surge appears more seriousin high voltage induction motor than low
voltage induction motor. Consequently, we demonstrated that the filter connected to the motor terminals
greatly reduces the transient voltage stress and ringing, moreover we show lowers the dv/dt of the inverter
switching pulse. The results of simulation show the suppression of dv/dt and the reduced peak voltage at

the motor end of a long cable.
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Figure 1. (a) System model () LC
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Figure 2. H-bridge cascaded 7-level inverter
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Table 1. Parameter of high voltage induction
motor
Rati 1500k W], 3300[V}, 6P, 60[Hz]
ating Y-connected, squirrel cage
Stator resistance 0.341368(2]
Rotor resistance 0.112588(Q]
Parameter |  Stator leakage Inductance 0.001543[H]
Rotor leakage Inductance 0.001543(H]
Mutual Inductance 0.029871[H]
Monet of ,
Inertia 785lke - m']
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Figure 3. Line-to-line voltage of PWM 3-level
inverter
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Figure 4. Line-to-line voltage of H-bridge

cascaded 7-level inverter
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Figure 5. Line to line voltage of motor
terminal without filter

H-bridge cascade 7-leveldIHElS 2-&shH A<t
AE7)e] 729 A= FAPe] FE3 s AE7
AT 4AaeAA & £ ok 2¥8A%, ngdAs
Al Z7)E Q8] dv/dtrt A gk olEd ek
Hr} B2 dv/dtel Aol wEls} AE7] Atele] A
o] B-g T3 =Hu a7 SeMAE = A
gto] YEhFE B £ ok weld nddAe dv/dtt
w9 =) miel #7179 e A¢jof Fr.

32 Z2e|l HE

gl TFEHE ALLe dv/dtrl & A=Ay

o2 skl ME7] A Atz 94e] Hrk °1E B
a7 A% d F sl LEE ARSI 2H
£ LCIHE 3§ st

)
37501

2500+
1250
o
-1250+
~2500+

3750

0.00 0.02 0.04 0.08 0.08 0.t0 (0] o
{fe 7LE_2K_SOHZ_FLTER_B pl: x-var ) vAC A -AC_B

I8 6. WEHES 8A T HMEI] URe Hdz28Y
Figure 6. Line-to-line voltage of
terminal with filter
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Figure 8. Inverter output voltage and the
motor terminal voltage without filter

s ls 27 T

9. AHEH =g Ty MX & HEI| SxH
ot
o

Figure 9. Motor terminal voltage
installed inverter output terminal.
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Figure 10. Motor terminal voltage with filter
installed motor terminal
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