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Table 2 Range of load shedding ratio and control

parameters under different wind speeds

V,/ (m-s™) d/ % K, K.,
3 0 0 0
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5 [1,11] [0,50] [0,50]
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Frequency optimization control of microgrid with LWTGs based on

deep belief network
BIAN Xiaoyan', YIN Liangyun',DING Yang’,ZHAO Jian',ZHOU Qibin’,LI Dongdong'
(1. College of Electric Power Engineering,Shanghai University of Electric Power,Shanghai 200090, China;
2. State Grid Shanghai Maintenance Company,Shanghai 200122, China;

3. School of Mechatronic Engineering and Automation,Shanghai University , Shanghai 200444, China)
Abstract: The access of low-wind-speed dispersed wind farms into microgrid makes it possible that the low-
wind-speed wind resources supply power for load. However, the frequency stability of microgrid has been
challenged due to the low inertia characteristic of LWTGs (Low-wind-speed Wind Turbine Generators). In
order to explore how LWTGs can effectively participate in suppressing the frequency fluctuation of microgrid,
the virtual inertia control, over-speed control and droop control are introduced into LWTGs. In view of the
limitation of minimum rotor speed for wind turbines, the appropriate parameters of LWTGs are determined
by theoretical analysis. For the blind zone problem of over-speed control, the de-loading ratio, along with
the control parameters of virtual inertia control and droop control under different wind speeds are all opti-
mized with deep belief network. It is verified that the optimized parameters can effectively reduce the
dynamic frequency drop of microgrid caused by load fluctuation under low-wind-speed condition, and obtain
better frequency regulation effects.

Key words: microgrid; low-wind-speed; deep belief network; frequency regulation;over-speed control; wind tur-

bine generators
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