
Labelled block diagrams 

Induction Motor Variable Speed Drive (VSD) 

 

Power is supplied via a fixed frequency three-phase supply. The controlled rectifier functional 

block converts AC to DC. It is a controlled rectifier since the voltage to frequency ratio of the 

power supplied to an induction motor is a constant. Thus, the lower the speed of the motor, the 

lower the voltage that is supplied to the motor. This is because the flux in the air gap between 

the stator and the rotor must be kept at optimum conditions. The inverter converts DC to AC at a 

variable frequency since the speed of an induction motor is directly proportional to the frequency 

of its supply. A tachogen or other means (digital encoder) provides a feedback signal to the 

control which is proportional to the speed of the motor. The control compares this feedback 

signal to the set speedl. If the speed is lower than the desired speed, the control adjusts the 

frequency of the inverter upward and also adjusts the DC link voltage to a higher value. If the 

speed is higher it adjusts both variables downward. The control algorithm will be either PI 

(proportional integral) or PID (proportional integral derivative) to ensure stable operation over 

the complete range of operation. 

  



Labelled block diagrams 

Uninterruptable Power Supply (UPS) 

  

OR 

  

 
Two modes of operation:  
The mains power is available: The power is supplied via the AC switch which bypasses the 
inverter. During this time the battery bank is charged up to capacity via the rectifier which 
acts as a battery charger. The inverter is not supplying power to the load since the AC 
switch connecting it to the critical load is OFF.  

The mains power is interrupted: The critical load is connected to the output of the inverter 
while the AC switch connecting the supply line to the critical load is switched OFF. The 
battery bank now supplies the power to the critical load via the inverter. Since the battery 
bank can provide power for a limited time, alternative sources of power must be available 
for extended use of an uninterruptable power supply (such as diesel generators, etc.)  
 


