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Fig.1 Structure of grid-connected high energy consuming

electrolytic aluminum industrial power grid
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Fig.3 LFC model of electrolytic aluminum

industrial power grid
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Source-load coordinated control strategy for smoothing wind power fluctuation in
grid-connected high energy consuming electrolytic aluminum industrial power grid
DING Xin, XU Jian,SUN Yuanzhang, LTAO Siyang
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: For the grid-connected high energy consuming industrial power grid accessed with large-scale
new energy, the fluctuation of new energy power will lead to tie-line power fluctuation and extra reserve
capacity charge,which is not economical for the industrial power grid operation. By modeling the coordinated
control method of the thermal generators and the electrolytic aluminum loads in industrial power grid, a
source-load coordinated control strategy is proposed to smooth wind power fluctuation. Based on the model
predictive control method, taking the regulating range and response rate of the thermal power units and
electrolytic aluminum loads as constraints,and the wind power fluctuation smoothing as the control objective,
the active power regulation of thermal power units and the power consumption of electrolytic aluminum
loads are optimized to decrease the reserve power of tie-line caused by the wind power fluctuation. Taking
a grid-connected industrial power grid in Wenshan, Yunnan as an example,the simulative results verify the
effectiveness of the proposed source-load coordinated control strategy in smoothing wind power fluctuation

and restricting active power exchange of tie-line between industrial power grid and utility power grid.
Key words:new energy consumption; power fluctuation smoothing; electrolytic aluminum load; model predic-

tive control;coordinated optimal control;wind power
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Table C1 Active power of loads in industrial power grid

T THTH DFE/ MW T ST H FE/MW
3 50 10 60
4 80 11 80
5 80 15 150
6 50

% C2 Tl EyiEHISH
Table C2 Control parameters selection of industrial power grid

I 1) 5 # e /s i =4 g
Tes 0.2 K, 105
Ter 0.1 K, 15
Ts 0.5 Ker 75
T; 5.0

%= C3 TAEM#HLLEMIBH B

Table C3 Initial active power of generators in industrial power grid

Bl T A TR/ MW HLAL FHA T HR/ MW
G, 500 G, 350
G2 500 Gs 350
G, 500 WF 800
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