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Abstract: In the present century energy is getting shorter climate is changing and environment is becoming increasingly
worse so under this background wind energy a kind of clean and renewable energy sources has attracted extensive atten—
tion. The type and basic working principle of cage asynchronous wind power generation system are introduced and the dynam—
ic mathematical model of cage asynchronous wind power generation system is established. Then the model of wind power grid
system is built using Matlab/Simulink. Through the simulation analysis the stabilizing mechanism of cage asynchronous wind
power generation system is studied and the dynamic simulation of system operating condition is carried out under different dis—
turbances such as wind speed variation line breaking fault and short — circuit fault. Finally some conclusions are obtained
and the measures to increase the stability of cage asynchronous wind power generation system are proposed.
Key words: cage — type wind turbine generator system; wind power generation; system operation; voltage stability; dynamic
simulation

:TM614 TA 11003 - 6954(2016) 02 - 0010 - 05
DOI:10.16527/j.cnki.cn51-1315/tm.2016.02.003

1-2 130

Matlab /Simulink

( SGXJ0000DK]S1440234) 1
. 10 .



39 2 Vol.39 No.2
2016 4 Sichuan Electric Power Technology Apr. 2016
1.1 AT o
1.3
( Weibull) o (5) S
K, Vika (Hx dE”
V) =2 () et (1) T = =B+ (X =X)L, +2af,ST o ",
V ,f( V) 1 A‘K (lEUT
i T/dodit' = - E/;, +H( X =X) 1, +2mf, ST E",
4 (5)
VA‘ VB\ .E/ (p. u.);E’x\E/y\Ix\]),
Ve Vpe N X
1.2 =X, + (XX, /X, +X,) (p-u.);
1) o > T,=(X, + X)) 2xfyr, Ps
4
(2) - ds 1
S (MM, (6)
Ty ==—mpC,.R’ V3, (2) i
22 M, My T
Ty p , Cp R
'R Vi
PA A =wR/Vy( 'R P = —R[ET]
. e e S (7)
'@ 5 ) M, =P/
2 o
) : (p.u.) iR,
’ ’ o) (p.u)o
2 Matlab /Simulink
dT”’ 1
e Th( Ty -T,) (3)
: T, Ty
) 2.1
v Th °
Matlab /Simulink
8 1.5
3) 6-7 . MW
2 o
1 2x1.5 MW
3 2x1.5 MW
9 MW o 2x1.5
MW 575V
120 kV o
aB_1,, _
B ;Bref
’Brpf Cp A Brr;f = g( Cl’ 2

e 1]



39 2

Vol.39 No.2
2016 4 Sichuan Electric Power Technology Apr. 2016
2.2 oo 0.1s . 6 .
Al 3
2.2.1
1) 25 km
9m/s t=3s 0.12 s
5 so
3
3
0.15 s
’ 5
2) 1)
H(s) 4 o
4 H(s)
3 0.15 s
° 6
2.2.2 6
8 m/s 3s 1T m/s
11 m/s t=2s 0
3m/s 20 s. °
1) 25 km °
5 i 3) 1) 14 m/s
5 7 o
11 m/s 25 kV
N N 25 kV
2) 1) 25 km
7
15 s

e 12



39 2 Vol. 39 No.2
2016 4 Sichuan Electric Power Technology Apr. 2016
7 1)
14 m/s 0.09 s 11 o
4)  3)
7 MVA STATCOM
50 S 8\ 9 o
8 STATCOM
10
9 STATCOM
8
STATCOM o 9
STATCOM 8 "
m/s 14 m/s
' 11 6s
25 kV
0
2.2.3 )
9 m/s 0.09 s 2 .
4s 25 km
10 o
10
2.2.4
9 m/s 12
6 s 20 s. 12 6 s

e 13 .



39 2 Vol. 39 No.2

2016 4 Sichuan Electric Power Technology Apr. 2016
0.09 s 0.12 s
0
3)
0.09 s 13 o
16
STATCOM
13
13
’ 17
4) 1) 7 MVA STATCOM
STATCOM
14. 15 o 3
1)
14 STATCOM
STATCOM
2)
3)
15 STATCOM °
14 4)
STATCOM ; 15 6 s °
1)
STATCOM o
5)  4) 0.12 s 2) 3) )
6. 17 . 3 6)
16 °
STATCOM ; 17 ( 28 )

e 14«



39 2 Vol. 39 No.2

2016 4 Sichuan Electric Power Technology Apr. 2016
231 C-T1 C 1994.
13(h) 2 . M
. 2005.
1 GIS 3 .1.000 kV HGIS
R J . 2011 24(5):57
GIS -62.

4 Lundgaard L.E G.Tangen B. Skyberg et at. Acous—
tic Diagnosis of GIS; Field Experience and Development of

Expert System J . IEEE Trans. on Power Delivery
6 2013 7(1): 287 —293.

. 2006 40(38) :
TMS320 1000 kV GIS ! (8

964 - 968.
6  Hasegawa y Izumi K Kobayshi A et al. Investigation on

Phenomena Caused by Insulation Abnormalities in Actual

AD620
GIS J .IEEE Transactions on Power Delivery 1994 9
’ ’ (2) 1796 — 804.
GIS o
(1982) N
( 12015 -11 -19)
1 GIS M
14 ) J. 2014
(10) : 1893 - 1897.
8 . PSCAD
1 J. 2008 26(2):15-18.
j 9  Trudnowski D J Gentile A Khan J] M et al. Fixed Speed
2011(1) £ 175 - 179. Wind Generator and Wind Park Modeling for Transient
5 Stability Studies J . IEEE Transactions on Power Sys—
tems 2004 19(4) 11911 - 1917.
J. 2014( 12) : 2451 —2452. 0
3 . Gordon Lightbody.
J. 2009 33
J. 2005 25(12):27 -32. (18) :96 - 101.
4 11 . MATLAB
I 2007 31(14) 120 - I 2008(2) : 175 - 179.
23.
5 M . (1989)
2005. ;
6 DIgSILENT Gmb H. Dynamic Modelling of Doubly — fed In— (1964) N .
duction Machine Wind Generators R . Technical RePort > >
Aug 2003. °
7 : PSCAD/EMTDC ( 12015 =11 -12)

e D8 o



