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Generator Voltage Control System

The voltage of the generator is proportional to the speed and excitation (flux) of the generator. The speed 

being constant, the excitation is used to control the voltage. Therefore, the voltage control system is also 

called as excitation control system or automatic voltage regulator (AVR). 
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Methods of Voltage Control 

In an AC supply system, the voltage can be controlled by the following methods. 

1. Excitation control through voltage regulators at generating stations. 

2. Employing Tap changing transformers

3. Employing Booster Transformers. 

4. Inserting series capacitors in long EHVAC transmission lines. 

5. Employing Switched or Fixed shunt Capacitor banks. 

6. Switching in shunt reactors during light loads. 

7. Use of synchronous condensers.
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1. Excitation Control 

• The terminal voltage of the alternator varies when the load on the supply system changes which 

is due to voltage drop in the synchronous impedance of the alternator. 

• The voltage of the alternator cannot be controlled by adjustment of speed but by using excitation 

regulation. 

• which can be regulated by use of automatic or hand regulator acting in the field circuit of 

alternator exciter. 

• The quick acting voltage regulators based on the over-shooting the mark principle gives the 

quick response 
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2. Tap Changing Transformers  

• As the excitation control method is limited only to small isolated systems, we have to go for other 

methods for long transmission lines. One method among them is a Tap changing transformer

• The basic principle is based on changing the ratio of transformation, which can be obtained by 

adjusting the turns on the primary or secondary depending upon the requirement. 

• Principal tapping is one in which the tapping on the HV winding when connected to rated voltage 

gives rise to rated voltage on the LV side. 

• Positive tapping, is tapping in which the number of turns are more than that of principal tapping 

whereas a negative tapping is one in which the tapping have loss number of turns than the principal 

tapping. 
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Generally tapping is provided on high voltage side due to following reasons. 

1. Smooth and fine control output voltage can be possible as the number of turns on HV side is 

more. 

2. Owing to insulation constraints the LV winding is placed nearer to the core and therefore it is 

difficult to tap LV winding. 

3. Tap chargers on HV side has to carry low currents though it will need more insulation. 

Generally, there are two types of tap changing’s 

1. OFF load tap changing 

2. ON load tap changing 
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3. Booster Transformer 

• If the voltage of a feeder has to be controlled at a point far away from the main transformer and if there is no 

provision for a tap changing gear in the main transformer then we have to use a special transformer which is 

known as Booster transformer. 

• The primary of booster transformer is supplied from the secondary of the regulating transformer which is 

fitted with on load tap changing gear. 

• The regulating transformer output is connected to the primary of the booster transformer in such a way that 

the voltage injected in the line is in phase with the supply voltage. 

• The system becomes expensive if the regulation is required at a point where a main transformer is to be 

placed and it also requires more floor space and increases the losses. 



Department of EEE, SJBIT1018EE71  & Module 1

4. Shunt Reactors 

• Shunt Reactors are generally used to control steady state over voltages when operating under 

light-load conditions. 

• The reactive power generated by the capacitance causes high voltages if the shunt reactors 

were not employed. 

• The shunt reactive compensation is kept permanently in order to avoid over voltages and 

insulation stresses followed by sudden load rejection. 

• The shunt reactors reduce the power transfer capability of the line.
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5. Static Shunt Compensation 

• Due to recent advances in power electronics and their component ratings these compensating

techniques are provided to be far superior and have a step less control of variable compensation.

• A thyristorised control of shunt reactors and capacitors is provided. The stability improvement

and transient voltage control can be possible by using static VAR system (SVS).
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6. Synchronous Condensers  

• Generally synchronous condensers are specially designed synchronous motors, which are used to 

control receiving end voltage of a transmission line. According to the load on the transmission 

line, by varying its excitation the watt less kVA is automatically varied. 

• The main advantages of synchronous condensers are: 

1. Both ends of transmission line can be maintained with same voltage. 

2. At heavy loads power factor can be improved. 

3. As high terminal reactances are used better protection is possible to the line. 

• The main disadvantages are supply interruption increases if synchronous condenser comes out of 

synchronism and short-circuit current increases. 
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