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Fig.l1 Adjustable capacity of aggregated load under
different regulation time sequence characteristics
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Fig.2 Control structure and scheduling mechanism of

load agent
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Fig.5 Calculation results under centralized time

distribution of load regulation
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Fig.6 Comparison diagram of model effectiveness
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Abstract: Participation of wide area civil loads in demand response has become a new way to promote wind
power consumption. However, the complex regulation time sequence characteristics of wide area civil loads
make it difficult to conduct direct scheduling of wide area civil loads in the optimal scheduling of power
grid layer. Therefore, a double-layer hierarchical and cooperative optimal scheduling model of wide area
source-load based on agent technology is proposed. On the basis of load agent partition aggregating wide
area civil loads, the upper layer (power grid scheduling layer) model cooperatively optimizes the initial
scheduling plans of wind power, conventional power generation and load agent based on the simplified
adjustment ability of aggregated loads within the load agent, considering the uncertainty of load regulation
time sequence. Considering the regulation performance constraints of civil load individuals, the lower layer
(load agent layer) model optimizes the scheduling plan of civil load individuals with the objective of mini-
mizing the deviation from the initial scheduling plan of load agents. A hierarchical and cooperative opti-
mization link is introduced between the upper and lower layer models to transmit the optimization solution
of lower layer model to upper layer model, which modifies the initial scheduling plans of wind farms and
conventional power generations and forms the final wide area source-load scheduling plans. Simulative results
of examples verify the effectiveness and superiority of the proposed model,and show that the proposed model
can not only ensure the optimization effect,but also significantly improve the solution efficiency,thus providing
a feasible solution for wide area civil loads to directly participate in the power grid optimization scheduling.
Key words:load agent;wide area source-load; double-layer optimization; hierarchical and cooperative optimi-

zation ;optimal scheduling
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Table C1 Capacity and adjustment parameters of thermal power units

_ JHEFE A 2 H
BUE /MW /G HA M 7336 H /%
Ca, b, ¢
600 1 50~100 (0.00041, 20.350, 896.79)
300 2 50~100 (0.00070, 25.321, 578.89)

xC2 RAGGREFSHER
Table C2 Civil load specific parameter information
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ik MAEE/MW B0 AE AEiE B} B el | LEREpL S W RS _
[7t-(kW-h)']  [76-(kW-h)1]
/P 120 30kW/90kW-h 4000 -15~30 kW BUE TR & 0.6/1.0 1.2
EFLL ko 75 15/20/40 MW 3 0~15/20/40MW +5%/min ¥ 0.2 0.8
251 45 1.5 MW 30 0.15~1.5 MW B lh 0.6 1.0
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Fig.C1 Wind power prediction information
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Fig.C2 Conventional load power demand forecasting information
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Fig.C3 Residential load power demand forecasting information
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Fig.C4 Calculation results under the scattered time distribution of load regulation
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