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Research on the real-time pricing of smart grid

based on nonsmooth equations

Wang Hongjie, Gao Yan*
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Abstract: Studying the real-time pricing of smart grid, the paper discovers that real-time pricing can be trans-
formed into a complementary problem by the social welfare model. Then, according to the complementary
theory and the economic meaning, the complementary problem is transformed into a series of nonsmooth
equations. This paper adopts the shadow price as the basic price. A smoothing function is constructed to ap-
proximate the nonsmooth parts and then the quasi-Newton method is used to solve for the price. The numerical
simulation shows that the social profits of the new method is more but its price is cheaper compared with the

traditional fixed method. Our new method is quick, reliable, stable and convergent.
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Table 1 The electricity price based on non-smooth equations method and traditional fixed price method(1)

Bt/ h 1 2 3 4 5 6 7 8 9 10 11 12

i 5 AN VA / oG 049 032 025 023 024 022 039 032 027 027 053 032
B A A /6 029 022 019 011 012 013 022 025 0.8 0.7 031 022
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Table 2 The electricity price based on non-smooth equations method and traditional fixed price method(2)

W Bt/ h 13 14 15 16 17 18 19 20 21 22 23 24

[ 5 AN ik HAN /TG 041 023 042 038 055 049 063 07 061 055 038 024
A AR RN /6 016 011 027 027 029 03 031 043 044 038 011 0.1
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Table 3 The social benefit based on non-smooth equations method and traditional fixed price method(1)

B/ h 1 2 3 4 5 6 7 8 9 10 11 12

il 5 AN Ty it ks 6.56 756 657 648 745 748 756 225 2228 2223 5034 4988
M T RRE TSNS 659 76 663 65 752 791 7.64 2253 2229 2227 5045 49.95
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Table 4 The social benefit based on non-smooth equations method and traditional fixed price method(2)

B/ h 13 14 15 16 17 18 19 20 21 22 23 24

[& 5 AN iR S ik s 4946 23.67 2429 2611 2616 2516 529 5342 5239 522 1586 8.46
I RIS REE 4959 2374 244 2613 2635 2637 5322 53.6 5245 5229 1603 8.5
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