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Transmission network expansion planning considering direct load control and wind power uncertainty
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Abstract: The promotion of demand response programs and the uncertainty caused by wind power integration create
opportunity and challenge to transmission network expansion planning. To defer the transmission line investment with
demand response, the transmission expansion planning model is proposed considering direct load control in generation
re-dispatch for N-1 contingency. The extreme scenario method based on the convex hull vertices of history data is utilized
to tackle with wind power uncertainty, which ensures the proposed model is a solvable mixed integer linear programming
model. The modified IEEE 24-node system is tested with practical parameters. The function of demand response in relieving
power flow overload and reducing transmission line investment is presented in the simulation results, which indicates
demand response can improve the economy of power grid planning with the guarantee of system operation security. By
adjusting the range of convex hull, the balance between economy and robustness of the proposed model can be reached.
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Fig. 1 Illustrative diagram of extreme scenario method
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Table 1 Cost of certain case with different DR ratios
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Table 3 Cost of uncertain case with different DR ratios
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Table 2 Newly-erected transmission lines for certainty

case under different DR ratios
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Fig. 4 Tllustrative diagram of robustness adjustment of

the proposed model
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Table 9 Cost of robustness-adjusted cases with different DR

ratios and the overflow under the original extreme scenarios
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Table 10 Transmission line investment reduction by unit

DR for cases under different DR ratios

DR 545 T 527t DR Wi g/ S50 11 52t DR W 2d/
Atk (JiT6/MW) (JiT6/MW)

2% 0 57

4% 0 47

6% 15 37

8% 16 34

10% 20 35
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