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b. Non-Linear Loads 

P kW 
p.f. =- = - = COS<p 

S .l:VA 

(2) 

(3) 

(4) 

kVA= Jkw'l +.l:VAR2 +kVAR1 (6) 

True Power factor - (Displacement p. f) x 
(DisLu1Liu11 ~· C) 

The others characteristic o fharmonic are: 

The values of V..., 1,,,,, Power (P), were calculated 
directly !tom the hanmnic components obtained with a 
Fast Fourier Transfurm of the sampled data of the 
voltage and current wavefurms of the Induction Motor 
W'lder tests. These ~uantiti es were calculated 
as: (3)(4)(5)(6) 

v,,,., = Jf v; ar.d I,.,.,= ,ff I~ 
,._l I h-1 .. 

P= I;Vhlh cos q:>h 1nd S = V,,.,I,,., 
h-1 

(l) 

(8) 

where V.i. IA 9'A are magnitudes and plme shift of 
the voltage and c\ITed., horder lmmoric. 
The lacior tint imi sures the distortion in the non 
sinusoidal Wive is Tola! Harmonic Distortion ( THD) 
1'.here I.his !actor is defined fur both vollage and current 
as below. 

~ 
7HD • _IJ_f.::-,_' • ar.d THD 

I I , ' v, 

2. Methodology 

From the measurement of induction motor with 
Smfl!ler, 1'.here the vol~ge source to load is varieties 
are: sirrusoidal, and a few harmonics "'6vefurrm. And 

lhe load is three ptese induction motor. These 
eiqieriments are done, because to investi(llled the effect 
of vollage soiree type of lmmonic to served load. 
Because at any PCC i.n polAC' system, the load im'lbe 
fin! soiree did not pure sirusoidal, fur e:Klll\1)1e !tom 
secooiary of transformer. The rmin characteristic of 
lmmonics are lndividlBI Hanronic Distortion ( !HD) 
fur 1"' ,5°' and -/", Tola: Harmonic Distortion ( THD) 
fur voltage and current, PolM!r losses due to lmmonics, 
power factor, Cress factor fur each hamlonics, 1.,.,, 
Vnns. The rreasu-errents 3!'C done with vollage sources 
variable li:om 160 V until 240 V. 

Q=iVil 

Q=lV.U 

' , 
' 

With lir.,.r b<ds 

, .. ,,. 

With Nor. Wear b ads ff. ----------- -········· 
' ' 1 I R=lVI..,, , 

' 

' . ' . ' . , 
, 
' 

' ' 

Figure! .Power lilctor relationship i>rLinear Md Non-Linear 
loads 

Soutc:e Scha.tfrer 
ASO& 
In:luction 
Molo< 

Figure3. In:l.uctionMob' Mtuurtmn1t 
ThP. typP. nf '1nlt;:ier. i::nnrr.P. Imm r:nmhin:.t,inn nf 

harmonic order 3"1, s4' and Jhareas Figure 2: 
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