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ABSTRACT

The voltage source inverters (VSIs) are conventionally connected in parallel to deliver
higher amount of power. Along-with the higher power delivery, the parallel connected voltage
source inverters have distinct advantages of reduced current stress on switches, modularity,
better thermal management, easy maintenance, etc. The parallel connected VSIs could be
modulated using the space-vector based approach or carrier based approach. In the carrier based
approach, the high frequency carrier signals are compared with the low frequency reference
signals to generate the gate pulses of individual VSIs. The carrier signals of individual VSlIs are
conventionally phase shifted by certain angles to lower the load side harmonics. This shifting of
carrier signals is called as interleaving. However, this interleaving of carrier signals produces a
common-mode voltage difference among the VSIs. This voltage difference between the VSIs
connected with a common dc-link would provide a path for the current to flow. This current is
called as circulating current. The circulating current flow could be restricted using the passive
elements or active methods. The passive elements include transformers, common-mode
inductors, coupling inductors, inter-phase inductors, whereas the active methods include pulse-

width based modulation (PWM) techniques and current controllers.

The two parallel interleaved two-level VSIs are conventionally modulated using the two-
level continuous or discontinuous PWM techniques. The impact of different two-level PWM
techniques on the parallel interleaved VSIs performance indices such as circulating current, ac
side line current ripple, and switching loss is already available in literature. However, the two
parallel interleaved two-level VSIs could be analyzed as a single three-level VSI. Therefore, any
three-level PWM technique could be implemented using the parallel interleaved two-level VSIs.
The implementation of a three-level PWM technique would reduce the ac side line current ripple
significantly as the three-level PWM technique utilized the three nearest vector of the equivalent
space-vector diagram of the two parallel interleaved VSIs, whereas none of the conventional
two-level PWM techniques utilize the three nearest vectors of the equivalent space-vector
diagram of the two parallel interleaved VSIs. Different three-level continuous and discontinuous
PWM techniques are implemented in this thesis using the two parallel interleaved two-level

VSiIs. Different methods to implement a three-level PWM technique are also explained in this



thesis. A thorough analysis on impact of different three-level PWM techniques on the system
performance indices is also carried out. The practical implementation issues to implement the

three-level PWM techniques using the parallel interleaved VSlIs are also discussed.

The ac sides of the parallel interleaved VSIs are conventionally connected using the
common-mode or differential-mode inductors to restrict the circulating current flow. Along with
these inductors, line frequency inductors are also used to reduce the ac side line current ripple.
Same value of inductors are normally connected in the ac sides of the VSIs. However, a
mismatch could occur among the inductance values of the inductors due to factors such as
ageing, tolerance, core properties, etc. This mismatch in inductor values would lead to a low
frequency component in the circulating current. This low frequency circulating current could
saturate the common-mode inductors. To suppress this low frequency circulating current, a
modified common-mode offset based PWM technique is proposed in this thesis. A dynamic

equation of circulating current is also derived during the unbalanced operating conditions.
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