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Abstract: [Objective] To address the demand for flexibility and economy in power grids with high penetration of
renewable energy, this paper proposes a coordinated dispatch optimization model and scheduling strategy for multi-
type energy storage systems considering peak-valley electricity prices and renewable energy fluctuations. [Methods]
Based on mixed integer linear programming (MILP) and the non-dominated sorting genetic algorithm 1l (NSGA-
I1), a dual-objective optimization dispatch model is constructed, aiming to minimize system costs and maximize
renewable energy utilization rate. The model is validated using typical daily load and wind-solar power output data
from different seasons in Hebei region to evaluate its economic performance and renewable energy accommodation
effectiveness. [Results] The results show that the model demonstrates good robustness and can adapt to fluctuations
in wind-solar power and load. The optimal energy storage output is 3 000 MW in spring and 2 000 MW in summer,
autumn, and winter. The renewable energy utilization rate remains above 85% in all seasons, and the total system
cost is controlled at around 15 000 yuan. [Conclusion] By integrating multi-season scenarios, multi-type energy

W %5 B Hi: 20250803 f& E H Hi: 20250922 3 ¥ H Hf: 20250025 REEHELZHER: 20251205

H £ I B: EMmtEaERARRHTIH (kj2024-059) : £375E T £ RAE A4 L 2 A R B EAT 0 SEns i T

Supported by: Science and Technology Project of State Grid Hebei Electric Power Company Limited (kj2024-059): Research on Multi-timescale
Operational Scheduling Strategies for Multiple Types of New Energy Storage in Multi-scenarios

F—EEEN: DER (1984), B, Wil W% TRIT, EERTRAHRRITR SR, 17353867062@163.com.

BIEEEEN: Ker (1089, B, WL, BIHRE, FEHOTINEZ IR, heng@ncepu.edu.cn.



5% 2 3

HER & T MILP M NSGA- 11 112 258G W 51 EE ik 181

storage, and multi-objective optimization, this study achieves coordinated improvement in both economic
performance and renewable energy accommodation, effectively enhancing grid flexibility and reducing the

curtailment rate of wind and photovoltaic power.

Key words: multi-type energy storage; optimal scheduling; MILP algorithm; NSGA-II algorithm; renewable energy
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Fig.4 The consumption rates of wind and solar energy when
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Spring Equinox obtained by the NSGA-1I algorithm
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Fig.5 Comparative analysis of wind and solar power

consumption rates on typical seasonal days based on MILP-
NSGA-I11 optimized dispatch
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MILP-NSGA-II algorithm
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following MILP-NSGA-I1 optimized dispatch with
enhanced energy storage output
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Tab.3 Optimization results of multiple types of energy
storage in different scenarios
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Fig.13 Optimized scheduling results of multi-type energy
storage in different scenarios
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Fig.14 Optimized dispatch results for multiple energy
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