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Abstract This paper proposes a modeling method for hybrid generation system with wind turbine and diesel
generator applicable in island area. For modeling objects, squirrel-cage induction generator is considered as wind
turbine generator and synchronous generator as diesel generator. Parameters and controllers related to them are
established and modeled through analysis of traditional small capacity class. The simulation results for practical

size hybrid generation system were suggested.
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[Table 1] SCIG Parameters(unit: pu)

MEDEEES ERE A5t
Gl aumes | gmas | ames

H) Xs Rs Xr Rr Xm Rm

50| 0.085| 0.185| 0.022| 0.185] 0.022| 2.65 17

76| 0.108| 0.155| 0.025| 0.164| 0.014

125| 0.134| 0.147| 0.022| 0.147| 0.014| 3.33 45

200{ 0.179| 0.131| 0.021| 0.131| 0.013

75 -| 0.133] 0.007| 0.133| 0.027| 4.30 -

123| 0.140| 0.141| 0.098| 0.138| 0.015

400| 0.205| 0.147| 0.007| 0.147| 0.011| 3.56 55

202| 0.168| 0.056| 0.010| 0.061| 0.018| 1.84 23

670| 0.162| 0.060| 0.010| 0.066| 0.017| 2.23 29

938| 0.198| 0.111| 0.010| 0.130| 0.013| 2.76 31

1340| 0.176] 0.098| 0.010| 0.120| 0.012| 2.48 35
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[Table 2] SG Parameters

7171 B ®EA | HEE
A7) AFA 5 Ra(pu) 0.0235| 0.01~0.05
A7|AE e NE A Xl(pu) 0.098| 0.08~0.13
REEEIN S PN Xd(pu) 233 1.7-28
q= F7)|g|dE A Xq(pu) 2.22 1.6~2.7
dZ FHEaaEA Xd’(pu) 0.215 0.15~0.27
q% A Xq’(pu) 222 1626
d% z7|TzaldE A Xd (pu) 0.161| 0.12~0.21
% 27|TEgAEA Xq (pu) 0.21| 0.17~0.25
d= JN2AAS Tdo’(sec) 1.55 1.5~3.0
4= A227AA4 Tdo(sec) 0.032| 0.02~0.04
0% NE2Z7AAS Tqo(sec) 0.295 0.26~0.33
b R B M(sec) 394  1.0~6.0
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[Fig. 11 SG Exciter Model
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[Fig. 2] SG Droop Controller Model
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[Table 3] WT Parameters

Feel sfevl afefolElgt

S g 16
EREE (m) 804
27U = (km/m’) 1.229
EdolE %) 3
AALE Wwf (rad/sec) 125.6
7)oju) g 40/97%
AAZL Vw (m/sec) 12
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[Fig. 5] WT Modeling by PSCAD/EMTDC
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[Table 4] IG Parameters in Modeling(unit: pu)

I 57347 s}
= | 9uEs | guds | duds
(HP)

H | Xs Rs Xr Rr | Xm | Rm
400 | 0.205 | 0.147 | 0.007 | 0.147 | 0.011 | 3.56 | 55
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[Fig. 6] IG Modeling by PSCAD/EMTDC
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[Table 5] Firing Angle for IG’s Rotating Speed
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[Table 6] DG’s parameters in Modeling

DG #}2julE -85k
A7 A A} Ra(pu) 0.0051716
d% F7)Edd s Xd(pu) 2.8
qF 7)Edd A Xq(pu) L5
dZ BEHEA  Xd(pu) 0213
d= 27|F=gAEA XA (pu) 0.188
q% 27]1F=HHA Xq” (pu) 0.205
d= JN2ZAAS Tdo’(sec) 0.172
d& NEZ7|AA4 Tdo’(sec) 0.017
q= ME2Z7|AA4 Tqo’ (sec) 0.071
Eu e R M(sec) 1.0~6.0
m, L
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[Fig. 8] DG Modeling By PSCAD/EMTDC
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