inverters

An irverter is a circuit which converts a dc power into an ac power at
desired output voltage and frequency.

NO .
For low and medium power output, we use BJTs, MOSFET, IGTB, GTO. But
for high power cutput, thyristor should be used.

Types of Inverter

1. Voltage Source inverter (VSI)

VSlis one in which de source has small impedance. Bacause of a low
internal iImpedance, the terminal voltage of a voltage source inverter remains
substantially constant with variation in load.

2. Current Source inverter (CS))

Current source invertar is supplied with a controfled current from a de source
of high impedance. Typically, a phase controlled thyristor rectifier feeds the
nverter with a regulated current through a large series inductor. Thus, load
current is zontrolled.

Remember: .
* CSldoesnotrequired any feedback diodes whereas, these are required in
a Vsl
* Tomakeinput currentaimost ripple free L-filter is used before CSI.
* (Sl may be load or force commutated. Load commutation is possible
when load p.f. is leading. For lagging pf. loads, force commutation is

essential.
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O OQutput current at the instant of commutation

O Fundamental load power
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RMS value of fundamental output current
RMS value of fundamental output voltage
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* If circuit turn-off time (t.} is more than device turn-off time (tq) then
does not require force commutation.
* Ift >t thenforce commutation required.

* Thefundamental output power P, doesthe useful work and the outpy
power associated with harmonic current is dissipated as heat, leadingto
riseinload temperature.

* Feedback diode (D) conducts only when there is presence of energy

storing element L and Cinload.

Three Phase Bridge Inverter

For providing adjustable frequency power to industrial application, 3¢
bridge inverter are used. A large capacitor is connected at the input
terminals tend to make the input DC voltage constant.
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Remember:

n harmonic output voltage for phase “a"

an =

Fundamental phase RMS voltage

(Va1)--
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FDF (g) = >

SR

THD = 31%

N harmonic line output voltage

(V) = 22

The phase aswell as line voltage are out of phase by 120°.
Forn = 3, all triplen harmonics are absent from the line voltage.
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O Phase voltage




0O RMS value of phase voltage ' f'n Pulse width
| o [Pulsewidth = 2d |

o Peak value of nt? harmonic

For both line and phase voltage:

(] FDFz% and THD = 31%

Puise Width Modulated Inverters

1. Single-pulse Modulation Remember:

2 .
When pulse width 2d = —R, then nth harmonic eliminated.
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where, N = Number of puises per half cycle.

O Amplitude of the n' harmonic of the two pulse wave form

O Condition to eliminate ntb harmonic
. T . 4
= — Y 2d = 2
(i) v = i -

Remember:

* By using PWM technique, we can get variable voltage and frequeng,
within inverter itself by eliminating some of the lower order harmonics,

*  InPWMinverter, force commutation is essential.



