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Research of air conditioners providing frequency controlled reserve for microgrid

LINa', WANG Xiaoliang®
(1. State Grid Shandong Electric Power Research Institute, Jinan 250001, China;
2. State Grid Shandong Electric Power Maintenance Company, Jinan 250001, China)

Abstract: With their proportion increasing gradually, air conditioners can be a feasible option to provide certain amount
of reserve for microgrid. A clustered model based on first-order physical model is provided according to the heat
exchange balance. The model can depict appropriately the working characteristics of air conditioners. Considering load
response characteristics, a frequency adjustment model is provided, which conditioners’ setting temperatures are inversely

proportional to grid frequency. This frequency adjustment model reduces the influence to users’ comfort. Simulation

results verify the effectiveness and usefulness for clusters air conditioners, providing reserve for microgrid.
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Fig. 1 Heat exchange process for air conditioner
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Fig. 2 Power demand and indoor temperature changes

during air conditioner working
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Fig. 3 Governor model of typical turbine generator
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Fig. 4 Equivalent frequency response model
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Table 1 Parameters of frequency response model
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Fig. 5 Relationships for clustered loads and grid frequency
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Table 2 Key parameter distribution of clustered air conditioners
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Fig. 7 Out-door temperature change property for clustered loads
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Fig. 8 Power demand property of clustered loads
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Table 3 Simulation result contrast of two circumstances
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