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Control of a IMW-class Doubly—fed Induction Generator
for Distributed Resources
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ABSTRACT
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Fig. 1 The tidal power plant with a DFIG and
electrical energy converter
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Fig. 2 Prototype of an electrical converter for
doubly-fed induction generator



1.04 H—Mz' vt
T~ —— Gidq-10K
\ \ - G 2o
k- Gid 300K
—v— Gid-400k]
05+ ——s -+ Grie{-500K]
. \
S \
5 oo \
2 |
[
2
& -05- \
|
10+ - I e
80 1000 1200 1400 1600
Speed [rpm]
02 3 AMgoll M8l 1.5 AMERTEUHT|
Fig. 3 1.5MW doubly-fed induction generator T2 6 ASE HHEQ FEHO EA
adopted in the experiment Fig. 6 Power factor characteristics at the grid
side converter
1.04
0.8+
064
= 044
S
& 02+
e S 00
el °
Generating: S 2]
H g 044
e & o8]
-0.8 4
-1.0
a0 1000 1200 1400 1800
Speed{rpm)
O3 4 OFIGe| FEX [ o{54(@1440rpm)
Fig. 4 Active power control characteristics of 8 7 YN7| XAl Sojael HE 54
the DFIG (@1,400rpm) Fig. 7 Power factor characteristics of the
rotor side converter
1.0+ = o
—8— Stator{-100K]
—e&- Stator-200K]
-4 Stator{-300(
—v— Stator{-400k]
- 05+ 5 . ¢ Stator{-500k]
S
s
o,
S 00+
%3
&
«1.04 o I o " = L2 1 sl ®
0 Bl v . 0 e S T Wi s 800 1000 1200 1400 1600
e T ol - Spesdipm]
B = giX{7| XX} ZojlMe| HEX EM
38 5 DFIGS| FETA| 0] SA(@1440rpm) 18 8 W7l IEA JoiMe] REH0] J

Fig. 5 Reactive power control characteristics of Fig. 8 tP:)wer 'dfactor characteristics at the
the DFIG (@ 1,400rpm) stator side

- 485 -



240000 -
220000 * A
200000 - v

1
*
v
<
> T«

<
g 1o 7
2 0004 A A\ i
Bamo] N w i
g a\ At
g 0] wl AN, il
§ e SO b /:/
© 80000 LT /A
3 \\\\ [
2 e & Ne & | s
5 i - %004
g 40 N N
20000 = : 4_:{_—?‘;‘0
0 T T 1 T T
800 1000 1200 1400 1600
Speedjrom]
J8 9 DFA REMY F7) wE XXl it

Mol =4
Fig. 9 apparent power characteristics according
to stator power magnitude
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Fig. 10 power control characteristics under the
1.2MW generation condition (@1440rpm)
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Fig.11 power factor control characteristics under
the 1.2MW generation condition (@1440rpm)
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