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LINE HARMONICS 

t h e  problem of harmonics appearing on our t h r e e  phase ac l i n e  as a r e s u l t , .  

of t h e  l a rge  number of nonl inear  loads (pr imar i ly  experimental  power 

suppl ies ) .  

harmonics by means of a r o t a t i n g  f i l t e r .  

I would l i k e  t o  o u t l i n e  a poss ib l e  method of reducing these  

I f  an  induction.motor wi th  2n poles  i s  r o t a t e d  by a synchronous 

motor wi th  2n poles ,  t h e  r o t a t i n g  f i e l d  of t h e  fundamental l i n e  frequency 

appl ied  t o  t h e  s t a t o r  of t h e  induct ion motor i s  i n  synchronism wi th  the  

r o t o r .  That i s ,  t h e  r o t o r  c u t s  no f i e l d  l i n e s  of t h e  s t a t o r ,  except f o r  

end e f f e c t s .  

It, the re fo re ,  p r e s e n t s , a  high impedance t o  t h e  t h r e e  phase l i n e .  

Every.harmonic, however, develops a r o t a t i n g  f i e l d  asynchronous t o  t h e  

r o t o r  and t h e r e  i s ,  i n  e f f e c t ,  t h e  equivalent  of a l a r g e  s l i p  frequency, 

and l a r g e  eddy cu r ren t  e f f e c t s  i n  t h e  ro to r .  

a low impedance t o  t h e  t h r e e  phase l i n e .  

a shunt resonant c i r c u i t ,  wi th  i t s  resonant frequency set a t  60 Hz. 

Thus, t h e  dev ice .p re sen t s  

The o v e r a l l  e f f e c t  i s  t h a t  of 

I n  order  t o  inc rease  t h e  equivalent  "Q" of t h e  c i r c u i t ,  t h e  r o t o r  

should be  made s o l i d  wi th  a copper jacke t  t o  g r e a t l y  inc rease  t h e  eddy 

cur ren ts .  I n  add i t ion  t h e  a i r  gaplshould be minimized and a l1 , ' cons t ruc t ion  
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techniques which' reduce leakage reac tance  should be  appl ied .  

For t h e  device  to func t ion ,  t h e  impedance to t h e  harmonic f requencies  

must be  s i g n i f i c a n t l y  less than  t h e  source series impedance a tL the  same 

f requencies .  P lac ing  t h e  device  on t h e  480 v o l t  l i n e  would provide t h e  

added impedance.of 13800/480 t ransformer to t h e  source  impedance y i e l d i n g  

a d d i t i o n a l  f i l t e r i n g .  

Although no a c t u a l  information ,is a v a i l a b l e  on t h e  c a p a b i l i t i e s  o f .  

such a device,  i t - d o e s .  p r o v i d e s f i l t e r i n g  of asynchronous f requencies  

o n * a  non-exclusive b a s i s  r e g a r d l e s s  of t h e  c h a r a c t e r  o r  s i z e  of t h e  device  

c r e a t i n g  t h e  harmonicaproblem. I f  l a r g e  harmonic powers are p resen t ,  then  

t h e  s i z e  of t h e  synchronous d r iv ing ,moto r  must be  l a r g e  enough to keep t h e  

u n i t s  in .synchronous r o t a t i o n .  Water cool ing  of t h e  r o t o r  of t h e  d i s s i p a t i v e  

machine may a l s o  be requi red . ,  

For a n a l y s i s  .purposes it wouldibe des ixab le  to know t h e  source  impedance 

of t h e  480 v o l t  l i n e s  a t  t h e  va r ious  harmonic f requencies .  Th i s  d a t a  may, 

b e  made a v a i l a b l e  by our  consu l t an t s . f rom t h e  Univers i ty  of Toronto who 

are s tudying t h e . o v e r a l 1  problem. 
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