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Day-ahead optimal scheduling of power system considering comprehensive
flexibility of source-load-storage
ZHANG Gaohang, LI Fengting
(College of Electrical Engineering,Xinjiang University, Urumqi 830047, China)

Abstract: Making full use of the regulating effect of flexibility resources can effectively smooth the random
fluctuation of wind power and improve the wind power acceptance capacity. A day-ahead optimal schedu-
ling of power system considering comprehensive flexibility of source-load-storage is proposed. The flexibility
demand characteristic of power system and the flexibility supply characteristic of source-load-storage are ana-
lyzed,and the probabilistic balance characteristic of system operation flexibility is considered comprehensively.
CVaR (Conditional Value-at-Risk) is used to measure the risk loss of power system caused by insufficient
flexibility, and is integrated into objective function to optimize the allocation of limited flexibility resources.
A stochastic optimal scheduling model considering flexibility is constructed. The feasibility and validity of
the proposed method and model are verified by the examples of TEEE 39-bus system and actual regional
power grid.

Key words: flexibility; flexible resources; optimal scheduling; operational risk; CVaR; day-ahead scheduling;

electric power systems
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Fig.A1 Probability density function of flexibility demand
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Table A1 Parameters of energy storage
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Table A2 Parameters of interruptible loads
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Fig.A2 Prediction curves of system load and net load
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Fig.A3 Output plan of thermal power units in Scheme 1(only including start-up units)
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Fig.A4 Output plan of thermal power units in Scheme 2(only including start-up units)
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Fig.A5 Interrupted amount of interruptible load in Scheme 3
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Fig.A6 Power output plan of energy storage in Scheme 4
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Fig.A7 Flexibility capacity of four schemes
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Fig.A8 Flexibility capacity of three operation modes
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