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This paper analyzed output characteristics of a 6.6kV
multi level inverter according to cable specifications. The
cause of over voltage in induction motor driven by PWM
inverter was presented. Models of the 2 level, 7 level and
21 level inverter were implemented to analyze the output
characteristic of the inverter according to level using
PSIM. As a result, simulation results of harmonic
distortion of line voltage and phase current, ripple ratio of
speed and torque according to cable length were derived
and compared for proper selection of cable.
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Fig. 1. Impedance of inverter, cable and motor
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Table 1. Specifications of motor and inverter

Iltem Value

Input voltage 6600 V
Motor Rated power 1050 kw
No. of poles 2
Input voltage 346600V
Rated power 1500 KVA (132 A)
Inverter
Control method V/F control
Output frequency 0~120 Hz
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Table 2. Parameters of motor, inverter and cable

Item Value

Resistance of stator 0.1611 Q
Leakage inductance of stator 1.53 mH
Motor Resistance of rotor 0.1181Q
Leakage inductance of rotor 10.61 mH
Magnetizing inductance 267.47 mH
Moment of inertia 78.5 kg-m?
Control method V/F control
Switching frequency 2.5kHz
Inverter Output frequency 60 Hz
Output voltage (6608?/63(\)/.994)
PWM method SPWM
Operating frequency 50 Hz
Resistance Rd 0.496 Q/km
Reactance Xd 0.104 Q/km
Cable Capacitance Cd 0.311 uF/km
Resistance Ro 1.48 Q/km
Reactance Xo 0.0454 Q/km
Capacitance Co 0.1555 uF/km
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Fig. 3. Simulation circuit of 2 level inverter
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Fig. 5. Simulation circuit of 21 level inverter
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Table 3. Characteristic comparison of 2 level inverter
according to cable length

Vi THD (%)

L, THD (%) n ripple (%) T ripple (%)
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Fig. 8. Characteristics of 7 level inverter

Table 4. Characteristic comparison of 7 level inverter
according to cable length

L(m) I THD (%) /[, THD (%) n ripple (%) T ripple (%)

69.27 7.01 1.21 23.78 0 10.80 1.47 1.60 6.70
5 69.27 7.06 1.31 23.85 5 10.80 1.49 1.59 6.67
10 69.27 7.47 1.64 24.21 10 10.79 1.58 1.58 6.67
25 69.30 9.90 1.32 23.80 25 10.79 2.14 1.59 6.67
30 69.40 10.91 1.52 24.05 30 10.81 2.40 1.59 6.69
50 70.40 15.48 1.46 24.00 50 11.20 3.81 1.56 6.64
70 72.63 20.90 1.75 24.46 70 12.06 5.64 1.58 6.66
100 76.47 27.87 1.56 24.33 100 13.90 7.89 1.60 6.69
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Fig. 9. Characteristics of 21 level inverter

Table 5. Characteristic comparison of 21 level inverter
according to cable length

L(m) V4 THD (%) /[ THD (%) n ripple (%) T ripple (%)

10.80 1.84 3.84 5.97

5 10.80 1.84 3.85 5.98

10 10.79 1.85 3.85 5.98
25 10.79 1.91 3.85 5.99
30 10.81 1.94 3.85 6.00
50 11.20 2.16 3.86 6.02
70 12.06 2.54 3.86 6.03
100 13.90 3.21 3.88 6.08
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