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Compensating for the Neutral-Point Potential Variation
in Three-Level Space-Vector PWM Method

Jae Hyeong Seo, Kwang Seob Kim, Sang Seok Bang, Chang Ho Choi
R&D Center, POSCON Co., Ltd

ABSTRACT

In performing the three-level SVPWM, it is
nearly impossible to control the neutral-point
potential exactly to the half of the dc-link
voltage at all times. Therefore the inverter
would produce an erroneous output voltage by
this voltage unbalance. So the voltage unbalance
has to be compensated in doing PWM, when the
voltage unbalance occurs whether it is small or
large, to make the inverter output voltage follow
the reference voltage exactly the same. In this
paper, a new compensating method for the
neutral-point potential variation in a three-level
inverter space vector PWM (SVPWM) is
presented. By using the proposed method, the
output voltage of the inverter can be made same
as the reference voltage and thus the current
and torque ripple of the inverter driven motor
can be greatly improved even if the voltage
unbalance is quite large. The proposed method is
verified experimentally with a 3-level IGBT
inverter.
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Fig. 1 Circuit diagram of NPC inverter
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Table 1 Switching states and terminal voltage

Switching Switching States Terminal
Symbol S1X | S2X | S3X | S4X Voltage
P ON ON OFF | OFF Vdc
0 OFF ON ON OFF Vdc/2
N QFF OFF ON ON 0
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Fig. 2 Switching Trajectory of NPC inverter
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Fig. 3 Switching sequence of 3-level inverter
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Fig. 4 Switching sequence of 3-level inverter
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Table 2 Test Conditions

System Configuration PWM Converter/Iinverter Pair
DC-Link Voltage 3001V]
Switching Frequency 750[Hz]

Motor Rating 220V, 55[Kw], 3& FEM S|
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Fig. 5 Test results when Wrpm changes
from 900 to 1100 and Vdc_err=-5[V],
(a) without compensation, (b) with compensation
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Fig. 6 Test results when Wrpm changes
from 1700 to 1800[rpm] and Vdc_err(VP-VN)=-5[V]
(a) without compensation, (b) with compensation
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