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Figure I.1  Example of a load drawing a non-

stnusoidal curvent from the supply.
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at the fundamental frequency: lynd(t)

=~ supply branch of the six-pulse

Fiine(t) I— sinusoidal component of ljinelt) Figure 1.2  Line current Iy, (t) flowing in the
thyristor bridge of figure .1

/

(2 Jsi)

Iruna(®) b 0lu> Cmginw z9o JSi 5| $r9giso WolS j9.a; 13 Gloy> oS a wlsi o 2 JSis S
S zoo S opl evai Sy ) "@je" ol o oS ) o L @ 1Y ccwl oo g5
B8 " B> " ol aSil Lig S)5 Shy 2905 adliol Gl Luwgisw z9o JSuiv 4 Ll Lo 9 _>ocl
al wsinw zoo 4 Ol 5> a5 awloyd azgi 3 o)l JSib 4 cwl AioiDlgS Niwd D adlgs a>
oo H7 (1) b oy adlgo Ol oS oS 0 aSLol al Gl by 5 usloyd b wgisw zoo S

PusS

<

It) [A]
Figure 1.3 Comparison of the current

waveform Ly, (1) with the waveform

pyuna(®) + H5(1))
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Figure .4  Comparison of the current
waveform Iy, (t) with the waveform

Upyna(®) + H5() + H7(1))
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Supply system Transformer Load representation
representation representation at harmonic frequencies
Bijne(® : The line current flowing between the supply
and the load
Tiine(t) = Ifuna(t) + Laise(1)
Truna(®) : The load current at the fundamental frequenc),

determined by the supply system impedance, the
transformer impedance and the load impedance at

the fundamental frequency.
Liig(®) : The distortion current (i.e. barmonics) generated by
the load

Figure .5  Schematic representation of the
barmonic flow for the thyristor
bridge load of figure 1.1
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Figure 1.6  Representation of the current harmonics in the time domain (left)

and in the frequency domain (spectrum) (right)
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Figure 1.7 Hlustration of the non-linear
magnetisation characteristic of a
transformer
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Figure L9 Supply voltage and current
waeforms characterising the singhe
Pphase rectifier bridge with
smoothing capecitor
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Figure 110 Gircwit topology of a three phase diode bridge with (a) a
smootbing reccior and with (b) a smootbing capacitor
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Figure L.11 Line crrvent wavgforms of a siv-pulse diode bridge with (a) a
smoatbing reactor and (b) a smoothbing capacitor
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Figure 112  Singl line diagram of an installation containing a drive and the corresponding equivalent
diagram for one barmonic freguency
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Figure L.13  Single line diagram of an installation containing a drive, a capacitor bank and the

corresponding equivalent diag Jor ome b ic freguiency
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Figure 1.18  bapedance versus barmonic order
graph for a parallel impedance
toplogy
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Figure 145 Single line diagram of an installation connected to a distorted supply
and which bas a capacitor bank
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Figure 1.19  Rassive filtering of barmonics Figure .20  Eguivalent circuit for passive
19 barmonic flkering
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Fundamental

Figure Il.1  Principle of active filtering
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Figure .2  Active filier principle illustrated in
the time and frequency domain
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