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A bi-objective coordinated dispatch strategy for integrated wind, solar, hydro, thermal, and storage systems

with market incentives

Tingjun Zhang', Zhigiu Chen', Jianbo Chen'", Lei Chen’

The Institute of Advanced Technology for Carbon Neutrality, Nanjing University of Posts and Telecommunications,
Nanjing, Jiangsu
2The College of Electrical, Energy and Power Engineering of Yangzhou University, Yangzhou, Jiangsu

[ Abstract] To address the challenges of grid power fluctuations caused by the high penetration of renewable energy,
as well as the difficulty in coordinating system operational economy with clean energy consumption, this paper proposes
a bi-objective optimal scheduling method for a multi-energy complementary system integrating wind, solar, hydro, thermal,
and energy storage. By introducing market-based measures such as curtailment penalties, environmental benefits, and
energy storage incentives, the objectives of system stability, economy, and cleanliness are incorporated into a unified
economic framework. An optimization model is constructed with the dual goals of minimizing net load fluctuations and
minimizing the total comprehensive operating cost of the system, and a bi-objective optimization approach is employed to
find the global optimal Pareto solution that balances these three aspects. Simulation studies on the Institute of Electrical
and Electronics Engineers (IEEE) 30-bus system demonstrate that the proposed method significantly enhances system
flexibility. It effectively reduces the renewable energy curtailment rate from 42.1% to 5.5% while substantially lowering
the comprehensive operating cost. Ultimately, under the premise of ensuring grid power stability, the method achieves a
coordinated improvement in both operational economy and renewable energy consumption levels.

[ Keywords] Wind-solar-hydro-thermal-storage; Multi-energy complementarity; Optimal scheduling; Renewable

energy accommodation
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