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Comparison of impact on sub-synchronous oscillation characteristics between

single- and multi-generator equivalent model in DFIG wind farm
GAO Che' ,NIU Dongxiao' ,LUO Chao®,ZHOU Xiao’
(1. School of Economics and Management, North China Electric Power University, Beijing 102206, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
3. Global Energy Interconnection Research Institute Co.,Ltd.,Beijing 102209, China)
Abstract ; Taking the two-generator system as an example ,the large-scale DFIG( Doubly-Feed Induction Generator)
wind farm is divided into two sub wind farms with different parameters. The SSO ( Sub-Synchronous Oscillation )
characteristic differences between single- and two-generator equivalent model under different collective line impe-
dances and power generation percentage of the two sub wind farms are comparative studied. The analysis results show
that although the wind farm equivalent with a single-generator model may introduce certain deviations considering
different factors,the influence of the wind farm parameters on the SSO characteristics still coincides with the two-
generator equivalent model.
Key words : doubly-feed induction generator; wind farms ; equivalent models; series compensation ; sub-synchronous

oscillation
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Table A1 Parameters of single DFIG

ZHIT ZHUE
HUE 45 i (MVA) Se=16
B B (kV) Ug=0.69
& BB (pu) R,=0.009084,R,=0.009015
T BB (pu) L,m=5.8959
KL
Ii(pu) L,=0.181676,L,=0.14397
# 1 R (pu/rad) K1,=0.1743,K3=1.8378
HIHJE R ¥ (pu/pu) D1,=D23=0.1
A FLJE R ¥ (pu/pu) D;=D,=D3=0.01
A N 17 % 5 (s) 1,=3.86,1,=0.16,J5=0.6
Jilj}ﬁ %U—;&I‘ﬂ: Kgdc:]-, ngc=0-2
GSC
TN T # AN Kyq=0.4, T,q=0.5
2%
FLVR PR K,=0.8, T,=0.15
BT TRAPIR K,=0.5, T;,=0.15
RSC
T D2 AR Kq=0.5, T,q=0.15
BH
GEV AN K,=0.03, T,=0.1

F A2 XUR-F5E dh 4%
Table A2 Curve between wind speed and rotor speed

Kk (m/s) i (puw)
5 0.7
6 0.7
7 0.75335
8 0.8643
9 0.9716
10 1.092

R A3 FEZBERTAESESHFLEESRER
Table A3 Eigenvalue analysis results of the subsynchronous mode in different line impedance

B W7 2 £kt LA (p.u)
FHEME
(m/s) 0.02 0.04 0.06 0.08 0.10
1G(Real) 8.62 8.50 8.44 8.40 8.38
1G(Freq) 32,51 32.55 32.57 32.59 32.60
° 2G(Real) 8.62 8.44 8.28 8.12 7.97
2G(Freq) 32.51 32.57 32.64 32.70 32.76
1G(Real) 6.30 6.18 6.12 6.09 6.07
1G(Freq) 31.92 31.97 31.99 32.01 32.02
’ 2G(Real) 6.30 6.13 5.97 5.82 5.68

2G(Freq) 31.92 31.99 32.07 32.14 32.21




1G(Real) -0.58 -0.65 -0.69 -0.71 -0.72

1G(Freq) 30.66 30.73 30.77 30.79 30.81
s 2G(Real) -0.58 -0.68 -0.77 -0.85 -0.91
2G(Freq) 30.66 30.77 30.87 30.97 31.07
1G(Real) -4.92 -4.94 -4.95 -4.96 -4.96
1G(Freq) 29.57 29.66 29.71 29.74 29.75
° 2G(real) -4.94 -4.97 -4.98 -4.99 -4.99
2G(Freq) 29.57 29.71 29.83 29.96 30.07
1G(Real) -8.33 -8.29 -8.27 -8.26 -8.26
1G(Freq) 28.27 28.40 28.46 28.49 28.51
10 2G(Real) -8.33 -8.27 -8.21 -8.15 -8.09
2G(Freq) 28.27 28.45 28.61 28.76 28.90

fff% B

3T R 26 B BT 20 70 8 = Xu=0.02pu, X12=0.06pu, Xi3=0.1pu. X7 XUALEL &
N1=N,=N3=50, 7% XIZDFIGRHLSH 5. FEH LHUW N Jis:
THAE D vi=6m/s, vo=vs=8m/s; L1 Eii: vs=6m/s, vi=vo=8m/s;
T2 i vi=Tm/s, vo=vs=8m/s; L2 ii: vs=7m/s, vi=vo=8m/s;
T3: vi=vp=v3=8m/s;
REAEARL 73 B RT3 PR IS S )7 B2 70 Br &5 SR W BLATEI BT 7%
£Bl ZHNEERGKHFEESTE

Table B1 Eigenvalue analysis results of 3 equivalent wind farms model

&8 i TETE i

THl1 0.62+182.77i -0.28+178.79i
R -0.18+181.46i -1.27+178.74i

T4 3 -2.65+173.73i

0.60
0.50 4
’g 0.40 4

=

0.30 4

u

o

P

0.20

0.104

0.00-

200 210 220 230 240 250 260 270 280
time(s)

(a) TR 11ER

200 200 220 230 240 250 260 270 280
time(s)
(b) TR 11ER i
BI3NMNNIFZEERAANMIBTESER

Fig. B1 Time domain simulation results of 3 equivalent wind farm model
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