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Fig.1 First order thermodynamic equivalent parameter
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Fig.2 Demand response model of single variable frequency

air conditioner
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Variable universe fuzzy PI control strategy of polymer frequency conversion
air conditioning participating in micro network frequency modulation

ZHANG Jie', HAN Ao-yang’, YU Li-tao’, ZHOU Sheng-qi’, ZHANG Zhi-sheng'
(1. College of Electrical Engineering, Qingdao University, Qingdao 266071, China;
2. State Grid Qingdao Electric Power Supply Company, Qingdao 266002, China)

Abstract : Aiming at the system frequency fluctuation caused by the active power imbalance in the micro-grid island
operation mode, a variable-domain fuzzy PI control strategy with demand response and participation in frequency
regulation of the micro-grid is proposed. By studying the power generation characteristics of various distributed pow-
er sources, a micro grid load frequency control model including micro gas turbines, hydrogen storage systems, wind
power generation, and power loads is established. The micro gas turbines are mainly frequency-modulated units,
and the hydrogen storage system assists in frequency modulation. Based on this, a variable-universal fuzzy PI con-
trol strategy for demand-response participation in frequency regulation of microgrids is studied with aggregate varia-
ble-frequency air conditioners as demand-side controllable load resources. The simulation experiment results show
that by using this strategy there is a significant effect on increasing the frequency adjustment speed and reducing o-
vershoot, and it is more suitable for the timeliness and accuracy requirements of micro grid frequency modulation,
which is helpful to improve the frequency regulation performance of micro grid.

Key words: demand response ; distributed power; micro grid; variable universe fuzzy PI control; frequency regula-

tion



