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Robust security-constrained economic dispatch considering super-resolution
wind power uncertainty
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Abstract: Aiming at the risk of power imbalance and line overload caused by unpredictable fluctuations of wind power at
super-resolution time scales, this paper proposes a robust security-constrained economic dispatch method considering
super-resolution wind power uncertainty. First, a wind power output model is developed to capture super-resolution
uncertainty with high granularity based on the interval variation ranges of wind power forecasts at the primary time scale
and the fluctuation rates at the secondary time scale. On this basis, by introducing feasible operation constraints at the
secondary time scale, a robust real-time security-constrained economic dispatch model incorporating super-resolution
wind uncertainty is formulated. Then, since the secondary time-scale operational constraints involve stochastic variables,
making the model difficult to solve directly, the constraints are analyzed and equivalently transformed into a set of
tractable deterministic constraints represented by several worst-case scenarios. Finally, case studies on the modified 6-bus
and IEEE 118-bus systems demonstrate that the proposed model and methodology can effectively address the issues of
power imbalance and line flow violations caused by nonlinear inter-temporal wind power fluctuations.
This work is supported by the National Key Research and Development Program of China (No. 2022YFB2404000).
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Fig. 1 Primary and secondary time-scale relationship diagram
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Fig. 2 Deduction diagram of wind power fluctuation
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Fig. 3 Wiring diagram for 6-bus system
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Fig. 4 Operation cost with different configuration of

participation factors
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Table 6 Operation cost of two cases
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Table 7 Operation results of different robust scheduling methods
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Fig. 6 Power flow distribution in sub-time scales
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capacity and wind power ramp
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