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ABSTARCT

In this paper the study of a three phase SEIG system under steady state

condition is presented. In order to obtain self excitation, a voltage source inverter (VSI)
supported by a battery energy storage system and based on sinusoidal pulse width
modulation (SPWM) strategy is used. The output generated voltage and frequency are
adjusted by changing modulation index (M). The relationship between the modulation
index (M) and (dc) battery voltage source has also been found in order to regulate the
value of terminal voltage. This system has been also examined with the existence of
capacitor located at the D.C link side of the inverter, electronic load has been used to
absorb the excess power and also to limit the DC voltage across the capacitor from
exceeding the limit , while the generated terminal voltage is fixed by adjusting the
modulation index.
As a result the terminal voltage and frequency fluctuation due to load and speed
changes are eliminated. The generated voltage waveform is sinusoidal with (THD) less
than (4%), keeping power quality within the international standards. both simulation
and experimental results are in agreement with objectives of this research.
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N M Vout | THD% | THD% | Pg/Ph | Qg/ph | Pinj/Ph Qinj/ph | Pload/Ph | Qload/ph
(R.P.M) (Volt) For For (Watt) | (VAR) | (Watt) (VAR) (Watt) (VAR)
(V) (lload)
1500 | 0.782 | 220 1.6 0.6 -31.96 | -708.8 549 -708.8 517 387.5
1510 | 0.782 | 220.3 1.9 0.6 7291 | -720.4 4434 -720.4 517 387.5
1520 | 0.782 | 220 1.9 0.6 1784 | -735.3 336.9 -735.3 517 387.5
1530 | 0.783 | 220.1 1.6 0.6 279.8 | -754.9 2357 -754.9 517 387.5
1540 | 0.784 | 220.2 1.4 0.5 384 -782.8 131.9 -782.8 517 387.5
1550 | 0.786 | 220 1 0.4 4924 | -828.4 26.1 -828.4 517 3875
1560 | 0.787 | 219.9 1.3 0.3 5954 | -854.7 | -78.26 -854.7 517 3875
1570 0.79 | 220.2 13 0.4 708.8 | -891.6 | -191.5 -891.6 517 387.5
1580 | 0.792 | 219.8 1.2 0.4 8145 | -929.3 | -298.5 -929.3 517 3875
1590 | 0.796 | 220.1 1.4 0.4 927.7 | -977.8 | -411.1 -977.8 517 387.5
1600 0.8 | 220.1 1.6 0.6 1028 -1026 -511.7 -1026 517 3875
1610 | 0.804 | 220 1.6 0.5 1130 -1084 -614.1 -1084 517 3875
1620 | 0.809 | 220 2 0.5 1233 -1153 -715 -1153 517 3875
1630 | 0.813 | 220 2.1 0.7 1342 -1222 -824.4 -1222 517 3875
1640 | 0.818 | 220 1.3 0.5 1441 -1281 -924.5 -12811 517 3875
1650 | 0.821 | 220.1 1.6 0.6 1533 -1358 -1016 -1358 517 3875
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20Q & 47.74 mH 0.8 220.1 1.6 515.9
50Q & 119.35 mH 0.786 219.9 1.1 207.2
75 Q & 179.025 mH 0.783 220 1.8 137.3

100 Q & 238.7 mH 0.782 220 2.3 103

g Bl g 4 il o 92 Jule g I AT A3l g8 Al (4) Jgaad)
(1600 R.P.M ) 48 w3 (0.707) 5,8 Jalay Jaal)
Load(0.707pf) M Vout (volt) THD% | P load /Phase(watt)

20Q & 63.6 mH 0.8 219.8 1.5 402
50Q & 159.1 mH 0.787 220.2 1.3 162.2
75 Q & 238.7 mH 0.7835 220 1.9 107.3
100 Q & 318.3 mH 0.7825 220 1.6 80.45

g 51 g A gl 0 92 Jale g 1 AT 4501 b A8 (5) J s
(1600 R.P.M) 4 g (1) 3,8 Jalay Jasl)
Load(pf =1) M Vout (volt) THD% Pload/Phase

(watt)
20Q 0.774 219.9 14 805.7
50Q 0.7745 219.9 1.6 322.4
75 Q 0.775 220.1 1.7 215.4
100 Q 0.7755 220.1 1.8 161.6
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(1) gale

.(Variable Frequency Drive) 23 il jie (§gue Glitiagad |
LS
SV055 is5, 7.5hp/5.5Kw.
Input (380-460) Volt  3®, 50 Hz ,16.8 A.
Output 0 —» input 30 , 12 A
Vsl Gle B o g da gidal) 5 Pl aand (e Ay guenall 5 shall A5 4ial) AL jualic ad 2

Rs =3.48 ohm, Ls =13.06 mH
Rr’=2.72 ohm, Lr’ =10.18 mH.
Rm =1907.7 ohm. , Lm=199.7 mH.
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