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Probabilistic Forecasting of Marginal Price in Electricity Markets With Elastic Demand

ZHANG Shao-hua, DONG Zheng-kai, WANG Xian
(Shanghai Key Lab of Power Station Automation Technology(Shanghai University), Zhabei District, Shanghai 200072, China)

ABSTRACT: In competitive electricity markets, demand-
price elasticity can be effectively improved by various demand
response programs. Electricity market price prediction should
take into account the impacts of demand-price elasticity,
coupled with the demand and supply side uncertainties. With
the probability theory and probabilistic production simulation
technologies, a probabilistic method for estimating marginal
price in electricity markets with elastic demand is developed
based on the concept of marginal generating unit. In addition,
the capacity adequacy indexes can be estimated for electricity
markets with elastic demand by this method. A numerical
example is presented to validate the reasonableness and
effectiveness of the proposed method, and it indicates that with
increasing demand-price elasticity, the marginal price and its
uncertainty can be reduced and the capacity adequacy can also
be effectively improved.

KEY WORDS: electricity market;
probabilistic forecasting; demand-price elasticity; marginal
generating unit; probabilistic production simulation
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1 1 1000 1440 160 450
2 1 900 1300 150 5.00
3 1 700 1200 130 5.50
4 2 600 1100 110 5.75
5 3 500 1150 110 6.00
6 5 400 1100 90 8.50
7 1 300 1000 70 10.00
8 5 200 850 48 14.5
9 7 100 600 48 225
10 6 100 350 12 44.00
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Tab. 2 Results for different demand-price elasticity
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0 55.03 517.12  0.2000 64.26

5 47.60 369.95  0.0999 29.73

10 39.29 31529  0.0630 18.22

15 32.34 22191  0.0502 13.97

20 28.92 139.93  0.0398 10.41

25 27.27 98.84 0.0290 7.06

30 25.97 69.87 0.0191 4.68

35 24.91 48.79 0.0120 3.14

40 24.16 34.01 0.008 3 2.09
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