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Inverter circuits

Power electronics (from N. Mohan)

General considerations
Produce an ac waveform from a dc bus.

Basic applications: Ac motor drives and uninterruptible po
wer Supphes (UPS) Bi-directional or reversible
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Figure 8-1 Switch-mode inverter in ac motor drive.

Only single-phase inverters are discussed in this course.




Half—bndge inverter w1th square-wave output

124 = V,, is either V,/2 (T,, ON) Vor -V,/2 (T,. ON).
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* Operating principles:
'y * Each switch from a leg is on
TN % for half a cycle (180°) of the
’ R desired fundamental output
b frequency. Complementary

fa) operation.

Figure 8-9 Square-wave switching.

Square-wave switching scheme

* Each switch from a leg is on for half a cycle (180°) of the de
sired fundamental output frequency.

* Disadvantages: 1) The inverter cannot control the magnitude

of the fundamental; 2) Presents low order odd harmonics.
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Figure 8-9  Square-wave switching. Not appropriate for motor speed control!




Half-Bridge SPWM inverter
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V,, is either -V,/2 or V,/2 volts.

= T | - ___ Figure 8-4 One-leg switch-
¥ N mode inverter.
« Sinusoidal PWM (SPWM) 1, , 41y
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* Same fundamental frequency (f}) and phase of the modulating signal (v,,,,,.;)

* “Magnitude” of the fundamental (f)) is: v
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Full-bridge inverter scheme
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Figure 8-11 Single-phase full-bridge inverter.

* For a square wave modulation/control scheme, the switches
in the diagonals operate simultaneously: T, -Ty_ (V,=V))
and T, -Tg, (V,=-V)).

* Fundamental output component is twice that of the half-
bridge inverter.

Output control by voltage cancellation
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Example: Final 2011

Consider the emergency power supply shown below. The inverter is controlled with “voltage
cancellation™ to allow the regulation of the voltage across the load as the battery voltage (Vd) decreases.
When the battery voltage is equal to rated value (48 V) the overlap angle () is equal to 91.2°. The turns
ratio of the transformer (Np:Ns) is 1: 7.934. Each switch remains on for 10 ms and off for 10 ms.
A) What is the frequency of the fundamental component of the load voltage? B) What is the magnitude
of the fundamental component of the load voltage? C) What should be the value of the overlap angle
when the battery voltage drops to 80% of its rated value so that the magnitude of the fundamental

component of the load voltage remains regulated at the original value calculated in part B? (15 marks).
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Figun; 8-11 Single-phase full-bridge inverter. —u: 1T T \—H:I H I l H [L
* Bipolar PWM: Switches ope H H m: L
rate in pairs (T4, T - T, T4). w

Figure 8-12 PWM with bipolar voltage switching.
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