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Brief introduction for the tutorial series:

Multilevel neutral-point-clamped converters —
From the fundamentals to advanced PWM strategies

B Power electronics is a fundamental technology in several areas, and particularly
in industrial systems. Advances in power electronics will play a fundamental role in
achieving the technological objectives that society pursues in terms of energy and
sustainable transport.

B Multilevel NPC converter topologies enable a simple modular and scalable
design of all types of power converters (dc-dc, dc-ac, ac-ac), with higher power
density, improved performance features (efficiency, harmonic distortion, common-
mode voltage...), and system-level benefits, compared to conventional systems.

B Despite for a long time the operation of these converters was deemed unfeasible
for a wide operating range, we now know how to properly control them.

B The use of multiievel NPC converters is widely spreading through many
applications, and it is important to learn the basics of this technology. 3
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e o Chapter 1: Introduction to NPC Power Conversion
ib b Chapter 2: Virtual Vector Modulation
The first lecture will initially cover an introduction to NPC power
converters: definition through a functional diagram, the different leg
topologies of the NPC family, the leg switching states, the converter
RSN switching states and the associated space vector diagram, basic control

strategies, the dc-link capacitor voltage balance issue, and typical
applications. Subsequently, virtual vector modulations, which guarantee
capacitor voltage balance in all operating conditions, will be presented
for the three-level dc-ac conversion case, with any number of ac phases.
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e o Chapter 2: Virtual Vector Modulation (continued)
ib b Chapter 3: Application Examples
The second lecture will begin presenting the extension to any
number of levels of the virtual vector modulation for dc-ac conversion
systems. Subsequently, alternative PWMs also guaranteeing capacitor
RSN voltage balance will be discussed. The presentation of suitable

modulation strategies to operate multilevel NPC dc-dc converters will
conclude Chapter 2. Finally, in Chapter 3, the advantages of this
technology will be illustrated through some application examples: motor
drive, electric vehicle traction inverter, and photovoltaic inverter.




HRZR A BRI ER{L

REEN: RETAFBSTESR
RE I AFR SRS ARHFT RO
SICARIRIRAREREA S LIS

BARA: [RERE 2
= BIEEE

WillF{uElh, FEFiHZS!



