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Fig.1 Wind farm layout
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Fig.2 Simplified equivalent model structure of

collector network
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Table 1  Voltage value of each node under different

distances among wind power turbines

d/km U/ U, U, U, 6)/rad 0,/ rad 6;/rad 0}/ rad
0.5 1.022 1.023 1.023 1.023 11.16 11.30 11.25 11.03
2.5 1.021 1.024 1.026 1.027 11.96 12.64 1292 12.85
50 1.019 1.025 1.029 1.030 12.97 1432 15.02 15.14
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Table 2 Parameters of PCC under different distances

among wind turbine generators

4/ km é’g%cﬁé% P/NMW AP/ % Q/Mvar AQ/%

P4 1.02£9.17° 10.79 0.3413
05 0.74 1.26
SEMH 0 1.02£9.16°  10.87 0.3456

PN 1.02£9.25°  10.72 0.5928
25 0.84 1.68
M 1.02£9.30° 10.81 0.5828

P 1.01£9.67°  10.63 0.9069
50 1.03 3.34
L5 0.98£9.98°  10.74 0.8735
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Fig.3 Fitting results of equivalent model under different

distances among wind turbine generators
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Table 3 Results of estimated wind speed
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Table 4 Sensitivity value of parameters trajectory

P R
) P Q (P+Q)12
R, 0.0038 0.0077 0.0057
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B 0.0049 0.8211 0.4130
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Fig.6 Parameter identification results after 20 times
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Table 5 Parameter estimation results and error

ZH FEFTE 200CHERDTZE MMEINZE / %
R, 0.9857 0.0033 1.45
R, 0.9483 0.0186 545
G 09174 0.0596 9.00
B 0.9646 0.0029 3.67
XX, 0.9537 0.00238 4.86
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Equivalent model structural analysis and parameter identification of
wind farm collector network

SUN Chaoqgiang',PAN Xueping',PAN Shengyun',LI Wei’,ZHU Ling’, CHEN Shuyun'

(1. College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China;
2. NARI Group Corporation(State Grid Electric Power Research Institute),Nanjing 211106, China)
Abstract: The difficulty of equivalent modeling of wind farm collector network lies in how to obtain a model

structure with simple structure, strong universality and high precision. Firstly, the REI equivalent method is

introduced to construct the equivalent model structure of collector network. Secondly,to overcome the short-

comings of complex structure, many parameters and difficult in identification of REI equivalent model, a

more simplified equivalent modeling method is proposed based on theoretical derivation, and the feasibility

of the proposed wind farm collector network equivalent modeling is validated by time simulation. Finally,

taking a real wind farm as an example,the parameter identification of the collector network equivalent model

is obtained by particle swarm optimization algorithm. The parameter identification values are compared with

the analytical results,and the results show that the proposed wind farm collector network equivalent model

has better accuracy and adaptability.

Key words:wind farm;collector network ; grouping;dynamic equivalence ;parameter identification
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Table B1 Equivalent parameter values of collector network by REI method
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. y12/p.u. y13/p.u. Ya3/p.u. O12/p.u. O13/p.u. 623/p.u. Y1o/p.u. Yao/p.u. Yao/p.U.
4
0.5km  13.69-j87.86  10.82-j116.4 2.21-j21.53  -0.0064 0.0093 -0.0263  0.01+j0.01 0.01 0.01-j0.01
2.5km 7.76-j23.80 9.79-j67.17 1.11-j33.50 0 0.1922 -0.2733 0.23 0.17-j0.2 0.07
5km 3.96-j9.43 8.43-j47.77  2.67-j30.39 0.0338 0.5386 -0.6712  0.46-j0.03  0.33-j0.002  0.11+j0.01
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Table D1 Parameters values of wind farms

A HE A BB
LT H 1.5MW Rs=0.023p.u.
KEHER 77m Rr=0.016p.u.
RN E L) 1.5MW
K Lm=2.9p.u.
R 690V Brafl m=2.=p-u
PINRGHE 6m/s Ls=0.18p.u.
I R 30m/s Lr=0.16p.u.
A EARHEBTOA 0.3402Q . R=0.0221/km
< E X 25 H 2
GEIEER Y 0.0324H RaME R L=1.331X 10"*H/km




Mk E

& E1 TRIEBMERET PCC IR K HIRFE
Table E1 PCC power and its error under different models
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B FARE e omam
Upee /p-u. 1405.,22.92 14032290 1.403./23.06
BINNE  Ppec/ MW 48.08 48.07 48.22
S ATFE AP/MW 0.50 0.47 0.46
THZE  Qpec/Mvar -1.222 -1.224 -1.262
S AGFE AQ/Mvar 1.222 1.224 1.262
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