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Doubly-Fed Induction Generator for
Wind Power Generation

Student: Chien-Hung Chou Advisor: Prof. Ching-AnLin

Institute of Electrical and Control Engineering

National Chiao Tung University
Abstract

In this thesis, we analysised the impact of grid voltage sags on Doubly-Fed
Induction Generator(DFIG). The over current in transient state will cause damage to
power electronic devices without proper—control--or protection. Therefore, it is
necessary to use the protection units and study the control: Nowadays, the generator
system usually use the Crowbars to.avoid over current pass through converters.
Although it can properly work during ‘voltage dips, but, if voltage fluctuations are
frequent, excessive switching will cause control difficulties and ineffieicney in power
tracking.

The purpose of the thesis is to improve control scheme under lightly three phase
voltage dip. System can keep connected to grid during fault occurred. Simulation was
buid in Matlab/Simulink, using an induction generator and mechanical turbine math
model. Different rotor speed(sub-synchronous and super-synchronous) are tested to
observe system responses in three phase voltage faults, and the result are analysed at

last.
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0
Tm(,6,) = ny (iabcs)T 67 (Lsr)iaber (2.17)
T

.. 1 1, .. 1, 1
= rlp]-‘ms {[las (lar - Elbr - Elcr) + 1ps (lbr - Elar - Elcr>
(. 1 1 .
+ Ics <1cr - Elbr - Elar>] sin (Qr)
V3.
+ ? [las(lbr - 1cr) + 1bs(lcr - 1ar) + Ics (lar - lbr)]COS (Hr)}
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AR ES R 2 W hos (2.18)

Tt = 1 jdor 218
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quO = K fanc (2.19)

fabe = [fa fy fc]T

quO = [fa fq fO]T

— 2 2 -
cosO® cos (0 — §T[) cos(0 + §T[)
2 2 2
K =3|sin® sin(6 - 511) sin(@ + 511) (2.20)
1 1 1
L 2 2 2
cosB sinf 1
[ ) : in(6 2 1]
K= cos (0 — §1T) sin(6 — 5“) (2.21)

2 2
cos(9+§1't) sin(6+§n) 1

- d8

T
e K, TiAEminigiEeE o F s 2L F 4T dgO AR
LA B-do0 b FEM ANE o F . FAL120R2 FEpEE =

FVARI o fp AR WL FOMEREHTART L5 dgAE -

2 2 2
fy = 1 [facose + f, cos <9 — 57[) + f.cos (6 + §T[)] (2.22)

2 2 2
fq = 3 [fasinG + f}, sin (G - §1‘[) + f.sin (9 + §Tt>] (2.23)

1
fo =5 (f+fy + 1) (2.24)
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ERE A $ 12 SR e SRS s RS ok
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4’%&&1*4—

R
K o

2 2 7
cosa  cos (o — §T[) cos(a + §T[)
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T RAEEDER
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DR TR i

AR b Frendg S 7R P AR 4035(2.27)

r . Iy 3
KsUaber = KgIigper + Kgp‘pabcr

( . dipg
dr = Rpigr — (0 — (Ur)lqur + dt -
{ i dL|qu 2.27
= y Uqr = Rpigr + (0~ ) Pgp+ dt (2.27)
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L Uor = Rplor + ?1‘
Hrd £ 2Tl 0o b RF G bl 3 P IR AR R R T 5
le 0] lpabcsl [ l [ l [labcsl
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s*™r S - r

0 0 0
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KSLerg_lngLsrTKs_1=[O Ly 0]
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TERV
. —1. AT O 1,
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T
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3 L : .
T = Enp L_ (Lqusldr - ldeslqr) (2.30)
s
B F R P eV (2.30) —(2.34) F 1
Ps = E (ugsigs + uqsiqs) (2.31)
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. qr
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el P S B £ 8 2T g = Leigr + Linias Wqr = Ledqe + Liniqs> fo i b 7254

v 18

dig L, d
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d Ly dt
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S
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F(S) = ——————G(s)™!
O Grg-a®
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