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Fig.5 Static voltage stability after grid-connection of

wind power collection stations
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Fig.6 Static voltage stability after grid-connection of
photovoltaic power collection stations
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Fig.8 Voltage change percentage curves of point of
common coupling after grid-connection of

photovoltaic collection stations
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Coordinated siting and sizing planning method of wind and photovoltaic
power stations considering static voltage stability
LU Liang],WEI Mingkui],ZHANG Huaiyuanz,JIANG Li',SHEN Li',LIAO Kai?
(1. Southwest Branch of State Grid Corporation of China,Chengdu 610095, Chinaj;

2. School of Electrical Engineering,Southwest Jiaotong University, Chengdu 611756, China)
Abstract:In order to reduce the negative impact of grid-connection of wind and photovoltaic power stations
(WPPSs) on the voltage stability of power system,a coordinated siting and sizing planning method of WPPSs
considering static voltage stability is proposed. The power generation characteristics of WPPSs are analyzed
and their mathematical models are established. Considering the internal restriction relationship between
equivalent grid-connected impedance and static voltage stability, the coordinated siting and sizing planning
model of WPPSs is established by synthesizing optimization objectives such as siting and sizing of WPPSs
and their collection stations, grid-connected point,and so on. Based on the map rasterization and piecewise
linearization mthods, the proposed planning model is transformed into a mixed integer linear programming
model. On this basis, K-means algorithm is used to extract typical scenes and the solution process of the
proposed model is given. Based on the actual data of a region in Southwest China,the simulative results
show that the proposed planning method can give full play to the natural resource endowment characteris-
tics in the planning region and the complementarity of wind and photovoltaic power,and effectively improve
the static voltage stability of the system with grid-connected WPPSs.
Key words:wind and photovoltaic power stations;static voltage stability;siting and sizing; coordinated plan-

ning;mixed integer linear programming
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Fig.A1 Schematic diagram of new energy power station connected to power grid
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Table A1 Construction cost of transmission line

LR SRRV WE D ZH /MW BT S BE A/ (FT 7 k)
25 17.5
50 30
110
75 375
100 40
230 65
330 75
220
460 105
600 125
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Table A2 Construction cost of collection station

HUE T3 /MW LB R A T TG
120 5000
180 6000
240 7000
360 8500
540 11000
660 13500
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Fig.C1 Static voltage sensitivity of point of common coupling of new energy collection station
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Fig.C2 Transmission power limit curve of collection station
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Table F1 Model related parameters

B ZH HE
RN A E DI Py 1.5MW
AL PIN RGE 7, 3m/s
AL D) RGE 7, 25m/s

A H AL ZH AT E R Y, 11m/s
LA B b 70m
BRNA ey, 7.78%106 JL/MW
EIBHERA uy, 3.6x10° JTL/MW
[ERE 9 0.7
DR RE B -0.0045%/°C
. Jetk B TARRRE IR T, 25°C
Sk JeAR R AR R IR N, 46.5C
B RAR e 6.9%10° 75/ MW
AR YERUA ug 6.9x10* JL/MW
HRIAER Ny la
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Fig.F1 Power grid structure of some area in Southwest China
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Table F2 Installed power capacity

YRR WL B/ MW
Ak 1275
K H 500
TKH, 1604
Hhi%IEIE 1050

P R R A
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Fig.F2 Distribution of wind resources in some area in Southwest China
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Fig.F3 Distribution of light resources in some area in Southwest China
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Fig.F4 Load power curve
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Table F3  Capacity configuration of wind power stations and photovoltaic stations

Gk i3 ML /MW i BN /MW
1 28.5 7 90
2 90 8 90
3 90 9 90
R 4 90 10 7.5
5 90 11 90
6 90
1 100 4 3.09
SR Lk 2 100 5 100
3 100 6 100
1500
% 1000 Rk %
= AP =
E 500 i = =
& f\' ,' 1 P LN /'\\ & |
R e Y ! AR A Vi1
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i} 15/ [ /h
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B F5 &ERHEH TRk
Fig.F5 Output power curves of each power supply
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Table F4 Values of relevant indicators

EiR0 kI AT Bk
PREHAR (FT78) 960 378.2
TR HEBUR A (T 78D 617.3 2432

B L (MW) 878 0
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Fig.F6 Power curves of transmission lines
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