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A B S T R A C T 

I nc reased use of non l i nea r e lec t r ica l l oads in jects h a r m o n i c cu r ren t s to p o w e r 

sys tems. H igh leve ls of powe r s y s t e m h a r m o n i c s c rea te vo l t age d i s to r t i on a n d 

en la rge p o w e r qua l i ty p rob lems . H a r m o n i c s resul t in poor p o w e r fac tor , l owe r 

e f f ic iency a n d in te r fe rence to ad jacen t c o m m u n i c a t i o n s y s t e m s . T h e h a r m o n i c 

cur rents f l ow into the uti l i ty supp l y l ines p r o d u c e s ex t ra losses. A n ac t ive p o w e r f i l ter 

uses a sw i t ch ing inver ter to p r o d u c e h a r m o n i c c o m p e n s a t i n g cu r ren ts . 

The m a j o r ob jec t i ve of th is p ro jec t w a s to e l im ina te e f fec ts of h a r m o n i c s a n d to 

improve p o w e r fac to r of a typ ica l non l i nea r load. A t t e m p t s w e r e m a d e to app l y ac t i ve 

power f i l ters for cu r ren t s h a p i n g of a spec i f i c load, con t ra ry to its c o m m o n 

app l i ca t ions of app ly ing at the po in t o f c o m m o n coup l ing . 

The Na t iona l I ns t rumen ts U S B - 6 0 0 8 mu l t i func t ion da ta acqu is i t i on ( D A Q ) m o d u l e 

w a s used to acqu i re da ta f r om the s a m p l e load viz. the c o m p u t e r p o w e r supp ly . A 

potent ia l d i v ide r w a s i nco rpo ra ted to the c i rcui t to acqu i re v o l t a ge s igna l . C u r r e n t 

s ignal w a s a c q u i r e d us ing a ser ies resistor . 

Filter cu r ren t w a s i m p l e m e n t e d by sw i t ch ing an induc to r us ing fou r i nsu la ted ga te 

bipolar t rans is to rs ( IGBT) a r r a n g e d in H b r idge con f igura t ion . T h e s imu la t i on c i rcu i t 

was i m p l e m e n t e d us ing M A T L A B S imu l i nk so f twa re tool . I n d u c t a n c e of the s w i t c h i n g 

inductor , vo l t a ge of the s tep up t r ans fo rmer and the sw i t ch ing f r e q u e n c y of t he 

sys tem w e r e ob ta i ned by s imu la t ion . S u b s e q u e n t l y the a b o v e c i rcu i t p a r a m e t e r s 

we re va l i da ted for va r iab le loads us ing total h a r m o n i c d is to r t ion as the d i s c e r n i n g 

cr i ter ion. 

V 



It w a s poss ib le to r educe T H D of the cu r ren t w a v e of c o m p u t e r p o w e r s u p p l y f r o m 

1 0 7 % to 12%. P o w e r fac to r w a s i m p r o v e d f r om 0.66 to uni ty. By i n c r e a s i n g t he 

power fac to r to uni ty, the cur ren t f l ow can be r e d u c e d by a p p r o x i m a t e l y 3 4 % . T h e 

obse rva t i ons m a d e here in are app l i cab le for h a r m o n i c e l im ina t ion in n o n l i n e a r l oads 

in gene ra l w i th n e c e s s a r y mod i f i ca t ions . 
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