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Study on direct torque control of brushless doubly-fed machines used for wind power generation
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Abstract: A control method based on direct torque control of brushless doubly-fed wind generation system is presented. A model
which includes wind turbine, gear-box, and brushless doubly-fed machines for this system is set up. As wind change, by means of
controlling the electromagnetic torque of brushless doubly-fed machines, the best tip speed ratio of wind turbine is realized, and
eventually the generating operation mode with maximal wind energy capture comes true.
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Fig.1 Block scheme of the direct torque control
system for BDFM
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Fig.2 Voltage sectors configure
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Tab.1 Voltage vector table
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Fig.3 BDFM wind generation power control system
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Tab.2 BDFM electrical parameters

IR =g e
FipH/ Q 0.435 0.435 1.63
[ 8/ mH 71.38 65.33 142.8
FJ/mH 69.31 60.21
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Fig.6 Current curve of the power winding
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Fig.8 Power curve of the power winding
4 Hig

ASCHENT T BT B AR AR R TC XU X
RERGREY, (8 KRR BH R A 6N
TR R ARG, AT PLSEAR B 1) f K
MBI ER, B A P R 5 T SE A A, (R
oAy VLS AIE S T I X5t PR R A HL 2R e A HEL Y 2 T PR AR
TR B3 5E FEAit
S 30k
(1] PP, TR, TR, 25 RSN R Hifs

HIRG S EAIITLT). WK R ARBRAIR,

2004, 31(1): 37-40.

HUANG Shou-dao, WANG Yi, WANG Yao-nan, et al.

Brushless Doubly-Fed Machine Wind Power Generation

P

Control System and Its Simulation [J]. Journal of Hunan
University: Natural Sciences, 2004, 31(1): 37-40(in
Chinese).

(2] ¥SPIE, MRS, TE, % RIXUS LA DA TE )



(3]

(4]

(5]

(6]

XA, A eSO RN E R AR R G -81-
Ty e g 0 E 5T ). b B L T RR 2 4R, 2005, Power Electronics and Motion Control Conference[C].

25(4):87-93.

HUANG Shou-dao, WANG Yao-nan, WANGYi, etal.
A Study of Active and Reactive Power Control for
Brushless Doubly-fed Machine[J]. Proceedings of the
CSEE, 2005, 25(4): 87-93 (in Chinese).

FE, BRANE, R, SE RIPARRR N 1 JC I XU X

H R LRI R ST, PRt TR 222441, 2006, 30(6):

673-678.

WANG Qi, CHEN Xiao-hu, JI Yan-chao, et al. Control
Doubly-fed Wind Power
Generation Systerm Based on Synchronous Reference[J].

Systerm in  Brushless
Journal of Nanjing University of Science and
Technology, 2006, 30(6): 673-678 (in Chinese).

EE, BRANE, ARERE, 55 HET XU D ARER I TE I
BT R RS B A RRIB AR HIT]. T ER,
2007, 31(3): 82-87.

WANG Qi, CHEN Xiao-hu, JI Yan-chao, et al. Maximal
Wind Energy Tracing Control for Brushless Doubly-Fed
Wind Turbine Based on Dual Synchronous Coordinates [J].
Power 2007, 31(3): 82-87(in
Chinese) .

McMahon R A, Roberts P C, Wang X, et al. Performance
of BDFM as Generator and Motor[J]. IEE Proc-Elects
Power Appl, 2006, 153(2).

Roberts W X, McMahon P C, R A. Studies of Inverter
Ratings of BDFM Adjustable Speed Drive or Generator
Systems[A]. in:
Systems[C]. 2005.
Jovanovic M G, Betz R E. Power Factor Control Using

System Technology ,

Power Electronics and Drives

Brushless Doubly Fed Reluctance Machines[A]. in:
Industry Applications Conference[C]. 2000.

HUANG Shou-dao,
A Study of the Control Strategy on Rotor Field
Orientation for Brushless Doubly-Fed Machine[A]. in:

Huang Kewan, Zhou Lawn, et al.

2000.508-513.

[9] Izaskun Sarasola, Javier Poza, Miguel Angel Rodriguez,
et al. Direct Torque Control for Brushless Doubly Fed
Induction Machines[J]. IEEE Trans on Power Electronics,
2007:1496-1501.

[10] Domenico Casadei, Francesco Fiofumo, Giovanni Serra,
et al. FOC and DTC: Two Virable Schemes for Induction
Motors Torque Control[J]. IEEE Trans on Power
Electronics, 2002, 17(5): 779-787.

(11] xImems, sKZ38e, BEWSE. Toll XU AL 3

TSmO ST[T]. TCRFHBL, 2006(3): 25-31.
LIU Xiao-peng, ZHANG Ai-ling, FAN Shuang-ying.
Study on the Strategy of Direct Torque Control for
Brushless Doubly-fed Machines[J]. Micro Motor, 2006
(3): 25-31.

[(12] . b i ahpL R AR M. Jbat: LB
H AL, 1994. 35-50
LI Su. Direct Torque Control for Induction Machines [M].
Beijing: China Machine Press, 1994. 35-50.

(131 mHbiih. Kk LA 2 R (B8 —JO[M). b
50 HUBCTMV H AL, 2006. 156-174.

YE Hang-ye. The Control Technology for the Wind
Turbine, Second Edition[M].
Press, 2006. 156-174.

Beijing: China Machine

Wis BHA: 2009-03-15;
EE BT

x| 45 (1983-), B, MEAARA, IAFE H Z 5Lt
IA4E; E-mail: liuwei2@gedi.com.cn

woox19727), F, #HIF, AR T @ AR T EE LS
EY Rk Frs

HLR (1982-), B, AEARA, IWANE® ) & %kt
Ik,

&E HEA: 2009-04-25

(E#EF T6 R

[7]
(8]

continued from page 76 )

%5, HALFIMLAE R KRR kL, 2008.
Jiha, W BRI R S5 N[, BT B3k
B, 2009, 29(8): 153-156.

YUAN Zhi-an. Principle and Application of Loss-of-
potential  Logic[J].  Electric
Equipment , 2009, 29(8): 153-156

Power  Automation

Igfs HER: 2009-11-17;

{&El BHH#H: 2009-12-17

fE& =N

X RAR(1980-), B, Aid, TARIF, AELHARFT
XY EFHR; E-mail: liude@nari-relays.com

B4k (1960-), 5, F4, TAIF, NEEHE5%
W, PR3,

koo#H (1973-), B, Mid, SAITAR, NEBLHZ
Guak wARI,



