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2.1 Cascaded H-Bridge Multilevel Inverter:

The cascaded H-bride multilevel inverter is to use capacitors and switches and
requires less number of components in each level. This topology consists of a series of
power conversion cells and power can be easily scaled. The combination of capacitors
and switches pair is called an H-bridge and gives the separate input DC voltage for
each H-bridge. It consists of H-bridge cells and each cell can provide the three different
voltages like zero, positive DC, and negative DC voltages. One of the advantages of this
type of multi-level inverter is that it needs less number of components compared with
diode clamped and flying capacitor inverters. The price and weight of the inverter are
less than those of the two inverters. Soft-switching is possible by some of the new

switching methods.

Multilevel cascade inverters are used to eliminate the bulky transformer
required in case of conventional multi-phase inverters, clamping diodes required in
case of diode clamped inverters and flying capacitors required in case of flying
capacitor inverters. But these require a large number of isolated voltages to supply

each cell.

Applications of Cascaded H-Bridge Multilevel Inverter

. Motor drives

. Active filters

. Electric vehicle drives

. DC power source utilization

. Power factor compensators

. Back to back frequency link systems

. Interfacing with renewable energy resources.
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Figure 2.1.1 H -Bridge Multilevel Converter

[Source: “Power Electronics Circuits, Devices and Applications” by M.H. Rashid, Page: 257]

Advantages of Multilevel Inverter:

The multilevel converter has several advantages, that is:

1. Common Mode Voltage:

The multilevel inverters produce common-mode voltage, reducing the stress of the

motor and don’t damage the motor.

2. Input Current:

Multilevel inverters can draw input current with low distortion
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3. Switching Frequency:

The multilevel inverter can operate at both fundamental switching frequencies that
are higher switching frequency and lower switching frequency. It should be noted that
the lower switching frequency means lower switching loss and higher efficiency is

achieved.

4. Reduced harmonic distortion:

Selective harmonic elimination technique along with the multi-level topology results
the total harmonic distortion becomes low in the output waveform without using any

filter circuit.

Challenges and Considerations

While multilevel converters offer numerous benefits, there are some challenges and

considerations:

o Complexity: Multilevel topologies are more complex to design and control
compared to traditional two-level converters. Advanced modulation techniques
and sophisticated control strategies are often required.

o Cost: The increased number of components (e.g., capacitors, diodes, and
switches) can lead to higher costs, especially in systems with a large number of
voltage levels.

« Balancing Capacitors: In certain topologies, such as the flying capacitor inverter,
the balancing of capacitors is critical for proper operation. Capacitor voltage
balancing techniques are essential to ensure stable operation.

o Reliability: The reliability of multilevel converters can be affected by the
increased number of components. However, proper design, component

selection, and fault-tolerant strategies can mitigate this issue.
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