
High Voltage Engineering 

Unit-I 

Generation of High DC and AC Voltages  

Different forms of High Voltages 

(i) High D.C. Voltages 

(ii)High A.C Voltages of Power Frequency 

(iii) High A.C Voltages of High Frequency 

(iv) High transient or impulse voltages of very short duration such as          
lightning over voltages 

(iv) High transient  voltages of longer short duration such as switching   
surges 



GENERATION OF HIGH D.C VOLTAGES 

Mainly required in research work in the areas of pure and applied 
physics 

High direct voltages are needed in insulation tests on cables, capacitors and 
impulse generator charging unit(100kV to 200kV) 

The most efficient method of generating high D.C voltages is through the 
process of rectification employing voltage multiplier circuits. 



The value of a direct test voltage is defined by its arithematic 
mean value Vd and is expressed mathematically as  
 

The magnitude of the ripple voltage denoted by δV is defined as half the 
difference between the maximum and minimum values of voltage i.e.,  
 



HALF-WAVE RECTIFIER CIRCUIT 



During one period  T = 1/f of the a.c voltage, a charge Q is transferred to the load RL 
and is given as 

charge delivered by the capacitor during this time is  
 

Therefore, if voltage changes from Vmax to Vmin, the charge delivered by the 
capacitor  
 

Or the magnitude of charge delivered by the capacitor  
 



Full Wave Rectifier Circuit 



Voltage doubler or cascaded voltage multiplier circuits 
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COCKROFT-WALTON VOLTAGE MULTIPLIER CIRCUIT 
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Peak to Peak Ripple  

For n-stage circuit, the total ripple will be  
 



ELECTROSTATIC GENERATOR 

In electromagnetic generators, current carrying conductors 

are moved against the electromagnetic forces acting upon 

them. In contrast to the generator, electrostatic generators 

convert mechanical energy into electric energy directly. The 

electric charges are moved against the force of electric 

fields, thereby higher potential energy is gained at the cost 

of mechanical energy.  
 



Electrostatic Generator or Van deGraaf Generator 



The potential at any instant is given as V = q/C where q is the charge collected at that instant  
 

Equilibrium is established at a terminal voltage which is such that the charging current  
 

The advantages of the generator are: 
 
(i) Very high voltages can be easily generated 
 
(ii) Ripple free output 
 
(iii) Precision and flexibility of control 
 
The disadvantages are: 
 
(i) Low current output 
 
(ii) Limitations on belt velocity due to its tendency for vibration. The 
vibrations may make it difficult to have an accurate grading of electric 
fields  
 



GENERATION OF HIGH A.C. VOLTAGES 

most of the testing equipments relate to high A.C. voltages  
 

Cascaded Transformers:  
 

For voltages higher than 400 KV  
 



















IMPULSE VOLTAGE 

An impulse voltage is a unidirectional voltage which, without appreciable 
oscillations, rises rapidly to a maximum value and falls more or less rapidly to zero  
 



IMPULSE GENERATOR CIRCUITS 



MULTISTAGE IMPULSE GENERATOR CIRCUIT 

(i) The physical size of the circuit elements becomes very large. 
(ii) High d.c. charging voltage is required. 
(iii) Suppression of corona discharges from the structure and leads during 
the charging period is 
difficult. 
(iv) Switching of vary high voltages with spark gaps is difficult.  
 



CONSTRUCTION OF IMPULSE GENERATOR 



IMPULSE CURRENT GENERATION 

Analysis of Impulse Current Generator 





IMPULSE CURRENT GENERATION 

High current impulse generators usually consist of a large number of 

capacitors connected in parallel to the common discharge path. 





Analysis of Impulse Current Generator 








