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Analysis method of influence of wind power access proportion on
transient power angle stability of power system
JIANG Huilan,ZHOU Zhaoqing, CAl Jizhao
(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)

Abstract: With the increasing proportion of wind power in power system, analyzing the wind power accep-
tance capacity of power system is increasingly important. The influence of wind power access proportion
on transient power angle stability of power system is not fully studied. Therefore, based on the influence
approach analysis of DFIG (Doubly-Fed Induction Generator wind turbine) on system transient stability,
an analysis method of optimal wind power access proportion is proposed, which is beneficial to the system
transient stability. Based on the equivalent admittance model of wind farm and the shrink treatment of
node admittance matrix,the equivalent rotor motion equation of the system with the parameter of wind power
access proportion is constructed according to extended equal area criterion. The influences of wind power
access proportion on the parameters of system rotor motion equation are analyzed,and the function relation
between the system power angel acceleration and the wind power access proportion is deduced,so that the
influence of wind power access proportion on system transient stability can be quantified. On this basis,
the optimal wind power access proportion that is conducive to the system transient stability can be deter-
mined, providing theoretical guidance for the reasonable configuration of the system wind power access.
The simulation model is built in MATLAB / Simulink, and the system transient stability under different
wind power access proportions and different LVRT (Low-Voltage Ride-Through) schemes is analyzed and
compared to verify the validity of the proposed theoretical analysis method.

Key words:DFIG;transient power angle stability; LVRT;wind power access proportion;equivalent rotor motion
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Table D1 Parameters of simulation model

RES ZH g RES ZH Bl
WE B /(MV-A) 100 WE R /(MV-A) 100
e B /kV 13.8 e s 0.575 kV/25 kV
G BRI 6] Hus 32 Ta Ry 0.004 p.u.
1
X, 1.305 p.u. X 0.0586 p.u.
X} 0.296 p.u. Load, BT B /RV 13.8
BUE R E/(MV-A) 200 /MW 50
Wi HLE/kV 13.8 Load e HLE/KV 230
G B ST ) 8 $s 6.4 : ThEE/MW 10
2
X, 1.305 . HE /Y 230
Loads
X, 0.296 MW 90
BUE TR /MW 1.5 e B E/kV 230
™~ I e
HDFIG g ey 0.575 Loads /MW 10
BUEAR/(MV-A) 210 Load e HLE/kV 13.8
WAL 13.8 kV/230 kV i T2 /MW 6
T (T2) R; 0.0027 p.u. R 0.0024 p.u.
X, 0.08 p.u. 2 CFRlnlZo X 0.0554 p.u.
HUEZ(MVA) 175 0.5B 0.5%0.2117 p.u.
e AR L 25kV/230 kV
Ts Ry 0.08/30 p.u.
X 0.08 p.u.
® ® @ ®
L L 91 m P
SG
(O l D P Q071
Load, Load, Load, Load,

DFIG
RHLI

D1 #/R 2 RGN EIE

Fig.B1 Structure diagram of extended two-machine system
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Table D2 Component value of equivalent rotor motion equation under different wind penetration

koo Mg ()  Rig,) Rst,)  R()  AR(k)  Pu(k)  Bi(k,)

m.
0 5.120 1.6560 0.9702 0.1392 0 0.6945 0.8310
15 4.487 1.4510 0.9702 0.1847 -0.1952 0.7131 0.5902
30 3.813 1.2330 0.9702 0.2298 -0.2407 0.7392 0.4996
45 3.095 1.0010 0.9702 0.3204 -0.3112 0.7639 0.3385
60 2.327 0.7527 0.9702 0.4465 -0.5071 0.7924 0.0167
75 1.506 0.4871 0.9702 0.5338 -0.3448 0.8237 0.0916

i RHREEY MR L 1E.
Mis% E

N T RAEAR SRR ITEAE Z ML R G &AM, 7£ MATLAB/Simulink /7 57 & 45 8 1 41l E1 fos i &
AR 3 G FEE RN AR Hoh S HUEEAHE SGo A1 SGs, HUE &&= 704 192, 128 MW. R B
B SGi, BUETIF N 248 MW MBI IE NIk SG BHk, H.6 DFIG FIAUEIHEN 1.5 MW,

v AR PR b i AR AE I B TR o, WA 0.2 s JFUR, 0.5s 250, RFEEITK 0.3's, kB sl R 7E IR
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Fig.E3 First swing curves of equivalent power angle of three-machine system



	202007008.pdf
	202007008_附加材料

