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Frequency constrained unit commitment and economic dispatch

with storage in low-inertia power system

XU Zheng-qing' , WANG Chun-ming”, ZHENG Huan-kun®, LI Yu-kai', HAN Jia-bing'
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Abstract; As renewable energy sources are widely connected to the grid, traditional generators are gradually being

phased out, which gradually turns power system into a low-inertia system with frequency problems. Energy storage

can mitigate the system’ s highly volatile loads and new energy. Therefore, this paper proposes a unit commitment

and economic dispatch model in a low-inertia power system with energy storage considering frequency constraints.

First, the nonlinear constraint representing the frequency index is linearized, and then the model prediction control

method is adopted to incorporate the energy storage model into the traditional unit commitment and economic dis-

patch model. We finally deal with the uncertainty of wind power in a scenario-based manner. Case study shows that

the proposed model can ensure that the key frequency indexes are within the allowable range when power system is

disturbed, while the generator and storage can be better dispatched.

Key words: low-inertia system ;frequency problem ;piece-wise linearization ; storage ; model predictive control



