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A master-slave game optimization scheduling strategy considering the electricity pricing
mechanism of nanogrid systems and microgrid operators

QIU Mingshi, CHEN Junru, LIU Muyang, WANG Jing
(School of Electrical Engineering, Xinjiang University, Urumqi 830017, China)

Abstract: With the gradual penetration of clean energy into microgrids and nanogrids, a two-stage optimization
scheduling strategy based on multi-agent game theory is proposed to address various issues such as collaborative
optimization among nanogrids, microgrids, and main grids, improvement of clean energy utilization efficiency, promotion of
clean energy consumption, and economic reliability of energy use. This strategy covers diversified trading and microgrid
operator pricing mechanisms. First, multiple nanogrid load models with significant energy consumption characteristics are
established, forming a nanogrid system model that supports autonomous scheduling of multiple nanogrids and energy
trading between them. Secondly, considering the diversity of electricity supply and demand, a microgrid operator model is
constructed for different energy supply scenarios, and a competition mechanism between the main network and the
operator is introduced. In this game model, microgrid operators play the role of leaders, while the network management
system acts as followers, achieving a game equilibrium of one master and one slave. By optimizing the output methods of
microgrid operators, the energy potential of nanogrid systems is stimulated. Finally, the rationality and effectiveness of the
proposed scheme are verified through numerical examples. This scheme has successfully reduced the operating cost of the
nanogrid system, improved the clean energy consumption capacity of the microgrid system, and increased economic
efficiency. It provides practical and effective guidance for the sustainable development of microgrids and nanogrids.
This work is supported by the National Natural Science Foundation of China (No. 52266018).
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Fig. 1 Nanogrid-microgrid system operating structure
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Table A1 Microgrid fixed time of use electricity price

regardless of scenario

I ) HL/(FE/kWh)
00:00—03: 30, 22:30—24:00 0.6
03:30—07:00. 21:00—22:30 0.55
07:00—17:30 1.1
17:30—21: 00 1.2

® A3 DETREANR

Table A3 Time of use electricity price table

JG/kWh
- WIS E AR BERBENE NS

ERCL) FRAR i B AN A
00: 00—07: 00 0.5802 0.4302 0.52
07:00—10: 00 1.2053 1.0553 0.52
10:00—12: 00 0.5802 0.4302 0.52
12:00—18: 00 1.2053 1.0553 0.52
18:00—20: 00 1.5705 1.4205 0.52
20:00—21: 00 1.2053 1.0553 0.52
21:00—24: 00 0.5802 0.4302 0.52
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Table A4 Internal parameter table of the article
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Table A2 Internal device capacity of microgrid system
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Fig. A1 Clean energy of microgrid in the four scenarios
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