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Fig. 1. Three-phase three-wire circuit, including the instantaneous voltages and currents.
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Fig. 2. Experimental system configuration that was designed, built, and tested in 1982 [2].
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Fig. 3. Experimental waveforms before and after a step change was made in the dc load

resistor of the thyristor rectifier, where the control angle of the thyristors was kept zero [2].
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Fig. 4. Experimental harmonic spectra of is, (left) and ia (right), where three spectra in each
of the two measured results correspond to the fundamental (50 Hz), 5"-harmonic (250 Hz),

and 7™-harmonic (350 Hz) currents from the left to the right [2].



Equations

The above equations of (1)
ea = V2E cos wt
e» = V2E cos(wt — 27/3)
ec = V2E cos(wt + 21/3)

1Ca = \/in cos(wt + 7/2)
icy = V2I, cos(wt — 210/3 + 7 /2)
ice = V2I, cos(wt + 21/3 + 7 /2)

pc = eaiCa + ebiCb + ecicc = O ............ (1)
[ e
€a 211 —-1/2 -1/2 ¢ @
=14/ 2 e
es [3] 0 V3/2 —V3/2 e”
_ .
ta 211 -1/2 -1/2 ) 3)
=14/ 3 ‘ 2
is 3|0 v3/2 —v3/2 i"
ip | cos wt sin wit ta )
iq | —sinwt cos wt i8
€atept+e.=0 -« (5)

e F Gy e =0 e (6)



D= €ala + €plp + €cic

= €ala + eﬂzﬁ ....................... (7)
=€alB —€Blg -ttt (8)
[ [ .

Pl_| € ¢ e I (9)

q —€B €Eq 8
- 7 -1

la _ Ea 6/3 pr (10)

i —€3 €a q
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l’:o‘ — €a €p p + €a €s

i i
= .ap + .aq """""" (11)
'8p '8q
Pa | _ = P4 S (12
D3 egip €slsp €889

P = Pa + P

= €alap + €pipp + €alag + €pip,

2 2
_ _CaP €sP —eaepq €a€sq (13)
e2+el ei+el eitel e2+ed

-1



€alap + €8lgp =Pap +Psp =P -

€alag + €p1pg = Paq +Ppq = 0

The below equations of (15)
tap = €ap/ (€2 + 6}‘5)

lag = —epq/(eg, + 6%)
igp = epp/(€a + €3)

ipg = €aq/ (e + €3)

DPap = etzxp/ (etzz + 3?3)
Pag = —eaepq/(ea + €3)
Pop = €3p/ (e + €p)

PBq = eaegq/(ez + 6%)

...........



