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A Variable Speed Control of Wind Power System Using Wound Rotor Induction Generator
| Takahiro MIYAKAWA

Abstract

In wind power system, the fractional rotational speed causes the changes in electrical input power when the blade of the

windmill passes the tower on the way down. In this paper, we propose a new method of suppressing the tower shadow effect

using secondary excitation of wound rotor induction generator, and it is shown by simulation results that this approach is so

useful for active power and reactive power control.

Keywords : wind power system, wound rotor induction generator, windshare, tower shadow effect

1. EAMNSE

WA, T RAF—EROFEBPHEERL2 CHALTIY BR
Bzt 2BEAEEY, 2V —URREESFNE LCRANREDE
AEBEL ML TS, LrL, RAREIREEBICLSHEAN
EEC L 2REENNE 4R« L BT B0, EARA~ERL
BE, RERESEMUEASREOHRRIIZZ FRIND, £Z
TEFETIE, BARESFRE LTEHTEIANTHDAEIIHL
THEERGEHES R AN L2 2R HEERERE AV A
HAEBYVAT JZOVWTRET 3, BEFFERER O TEERE
ERE LTEEFIIMX2EE, ENMEABLTCENLHETSZ
RN S 5, BRTUFELO _REBEERVWRNEEL R
FLIE, AEEBENTRETH Y, EHOIRVWRENAETHD
O, EEFIRYEEUT TEEL TV 2 EHERFEHEENL, =
REL DA VA= ERLTTRY SOEAH R TIUE, BEIZ
LBHEBA ST —2RIN U CHERETHZ LN TE D, BEEFHN
FHEEL ETEEL TV 2 HA(BRYEENZ, TV S0EN
EIRBEVA A= F BN LTRRERRET ZEICLVREED
E—EICEOIENTES, iz, ZRAFIEI TH D720 A 23—
FORBIITAVATEL, BR-aXA M BIERTZIILENT
&%, b2, BPHEN, EHEHOHHEMBFRETH D20, SR
1 2HERTE DD EDENFEO D OBBRTEL R D,

Tk 5T, BHAREBEOEMCKRERIZHEN, REENNE
EL, BORFEBIIAVW TV I ERHFERER T HVZENRE
BYRAT LBEMT2EELHND,

FDRD, AFE TR RHIREE AR L, REQCEHITH L
TREHNZ—EBIELL I HEFXERET 2,

E72 HALBOERTH 3 AEEGHROEEITE L TIEEN
—EOHBETHLRAENOTRL F U — L RRETHZ & THEEN—
BHIIETT54 V—vy F—HROBESCERRBEROPRD
HEUECBITARNOECLIVETZ VAV Fy=TIZL5H
EMEHIC X > TREEEGRO 3FICHET 2 A EFORS

ZOMEL DT 8T ATERT 2 RERGEICHIGT 2 A
HEE RSB HBY, 0L I BRERIC LS RERGROEEN
IO REHNCEBEZAEL D, RET 2REHOREHNITERT
FEREH VAT LCEETHRETONS MARIEEZER L
LOTHY, HD - BEPEAOBERREHE, BREESOREOME N
TAHETHDHZ EEHBNITT S,

EhiT, LETOMETIIRY MEIEEOEERZERT 20
KBRS EIN L TEBANAARRER: LT A 7 nay
NR=FEAVWTER, LhrL, ERELERTD &AM v \—F5E
DZRFREFARNEL AnbhTn3, 207, EFETIZA
N—ZERBY D ZREIBEE AV a7 FARIEEICDVWTY I 2 b
—a vETV, ZTOR-RRERET 2.

2. BEEH

BE»LOD M7 THEREESEG L TRETZ, Z0&E
BENGELND FLZIT (1) RTRENBY,

Thbb, HbEZRETRENLELND MY ERKIZT HITIE
BEREHOEEEICH LTRET 3.

TDEE MY EEGROBRER IR,

72720, R: REOCTL—FRER, o ZREE, 4BC
REDT L—RICk o THE 545, L =Ro/V,: B&EL,

o REREEE LT3,

T=%p7zR3(A)3+BZ+C)V,j

Z0H  REEEICLY "I BICHAVES TS 2127k
%, IEFEGHEICSO OIBEREROER My ZRELT
H&TFO M7 LEGEEEX RS EEH N2 EEBE=FLF—L
LTRINT 2 ZETIOEBSEMADLICEETDILDER
BT EbHIEKD,




36 =

. L
0 1000
N [rpm]

2000

X1 JEERE

Fig.1 Characteristic of windmill
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Fig.2 Relationship between the stationary reference frame

and stator flux oriented reference frame
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Table 1 Parameters of induction generator -
P [W]
rated machine parameters -2050 . |
power 2kW stator resistance 0.67Q 20
pole 4 rotor resistance 0.66Q 0.0 *
stator voltage | 200V | stator leakage inductance | 4.18mH TIME [sec]

stator current | 8.5A | rotor leakage inductance | 4.18mH
rotor voltage | 232V | magnetizing inductance | 76.7mH

Totor current | 5.18A turn ratio 0.82 X 4 @ﬁ%@‘iﬁﬁ'éﬁﬁ%%%@m%

moment of inertia 0.031kg-m? . .
(VA 7 a3\ — 7 BRE) R
Fig.4 Response of induction generator to wind speed change
. . (Cycloconverter drived secondary excitation)
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Fig.5 Response of induction generator to wind speed change
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