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Topics

➢ Generation of Harmonics
➢ Characteristics harmonics
➢ calculation of AC Harmonics
➢ Non- Characteristics harmonics
➢ adverse effects of harmonics
➢ Calculation of voltage and Current harmonics
➢ Effect of Pulse number on harmonics 
➢ Filters: Types of AC filters
➢ Design of Single tuned filters 
➢ Design of High pass filters 



Generation of Harmonics: 

The harmonics which are generated are of two types. 

(i) Characteristic harmonics. 

(ii) Non- characteristic harmonics. 

Characteristic Harmonics: 

The characteristic harmonics are harmonics which are always present even under ideal operation. In the converter analysis, the DC current is 

assumed to be constant. But in AC current the harmonics exist which are of the order of 











Effects of Non-Characteristic Harmonics

● Increased voltage distortion
● Additional heating of equipment
● Communication interference
● Misoperation of protection systems
● Increased converter losses
● Reduced power quality



Effect of Pulse Number on Harmonics 



Advantages of Higher Pulse Number

● Lower harmonic distortion
● Reduced filter size
● Improved power quality
● Better converter efficiency
● Reduced communication interference

Thus, modern HVDC systems commonly use 12-pulse converters.
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