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Optimal power flow of wind farm grid-connected system based on VSC-HVDC

YANG Zhihao, MU Longhua, LIU Zhong
(Department of Electrical Engineering, Tongji University, Shanghai 201804, China)

Abstract: The actual value of wind power output varies randomly around the predicted value, thus, the randomness of
wind power output should be considered in the power flow calculation. This paper proposes an optimal power flow
calculation model based on scenario analysis of the wind farm connected to AC grid by VSC-HVDC, which can achieve
secure operations and economic dispatch. The minimum total cost of thermal power plants is taken as the objective
function of the model, and the adjusting range of active power output of thermal power plants under the forecasted wind
power scenario and sampling scenarios is considered as constraints. Afterwards, the model is solved by utilizing interior
point method. The calculation results show that, although the total cost of thermal power plants is increased after
introducing sampling scenarios, the requirement of the capability of thermal power plants that can quickly adjust the
randomness of wind power output is satisfied, thereby, the safety of grid operation is guaranteed.
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Fig. 1 Model of VSC-HVDC
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Table 4 Results of OPF
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Pga/p.u. 7.000 0 6.8503 6.755 1
Pgs/p.u. 4.1909 4.5437 4.398 6
Pga/p.u. 43056 44184 4.650 0
Oci/p-u. 1.8715 1.777 5 1.7850
Oca/p-u. -0.5572 -0.832 4 -0.8893
Ocs/p-u. -0.904 8 -0.838 1 -0.8826
Oca/p-u. -3.5826 -3.550 4 -3.5278
Ugo/p.u. 21738 21738 21738
Solrad -0.890 5 -0.890 5 -0.890 5
Moy/p.u. 0.765 6 0.765 6 0.765 6
Py/p.u. -54715 -54715 -54715
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Pga/p.u. 6.0000 6.0000 6.0000
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AL 28 74 92
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