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Dynamic aggregation method of virtual power plants considering
reliability of renewable energy
BAI Xueyan',FAN Yanfang', WANG Tiansheng’, LIU Yujia',NIE Xinlei', YAN Chenyu’
(1. School of Electrical Engineering, Xinjiang University, Urumqi 830017, China;
2. Xinjiang Electric Power Design Institute Co.,Ltd.,China Energy Construction Group,Urumqgi 830000, China;
3. Technology College Branch of State Grid Corporation of China,Jinan 250000, China)

Abstract: While pursuing profit maximization, the static aggregation of virtual power plants often ignores the
important factor to be considered in the dynamic aggregation of virtual power plants, that is,the reliability
of renewable energy power generation,which will lead to the low enthusiasm of power grid for its dispatching
and the serious phenomenon of abandoning wind and solar. Aiming at the above problems,a dynamic aggre-
gation method of virtual power plants considering the reliability of renewable energy is proposed. Based on
the output model of renewable energy, the outage probability of components is used to correct the output
model. Then,the different units are homogenized by confidence capacity,and the reliability evaluation model
of virtual power plants is established considering confidence capacity. Furthermore,taking the reliability index
as the objective function, the dynamic aggregation model of virtual power plants is constructed,so that the
power grid can assign more power generation plans to it,and the improved light ray optimization based on
grid free algorithm is used to solve the model. Finally,taking the load data in a region of Xinjiang as an
example, the feasibility, high-efficiency and stability of the proposed method are verified by simulation, thus
providing more accurate decision support for the optimal operation of virtual power plants.

Key words:renewable energy;virtual power plants;reliability ; dynamic aggregation; uncertainty ; improved light

ray optimization based on grid free algorithm
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Non-intrusive load fluctuation detection based on voting variance

YANG Danxu,SONG Yaqi, YUE Jianren, LI Li
(School of Control and Computer Engineering,North China Electric Power University,Baoding 071000, China)
Abstract: Aiming at the problems that the existing event detection methods miss the switching events of
small power electrical equipment and inaccurately locate the occurrence time of events after turning on high
power electrical equipment,a fluctuation detection method based on voting variance is proposed. This method
locates the events through voting mechanism,which can improve the detection accuracy. Experimental results
show that the proposed method is still robust when the aggregate power level changes,the load fluctuation
range that can be detected is 40~2 000 W, the detection accuracy of the proposed method reaches about
95 % through the selection of parameters, and the number of events whose start time can be accurately
detected accounts for 95.30 %.

Key words:non-intrusive load monitoring;fluctuation detection;missed detection;time location;voting variance
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Fig.A1 Detection results of original power level
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Fig.A2 Schematic diagram of single event process

T4
B TR %
T IE S
PRI O 2
BIEIEYE S ON:|

MBI, i
B

WA AR

B A3 REHZEFHERNRIZE
Fig.A3 Flowchart of voting variance method detection
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Fig.A4 Diagram of polymerization power




#F Al 3| 1 SEERATE ML R
Table A1 Detection results at end time of Sequence 1 event

#Hk FAFLE R A
ARSI GHIFNE L SLbRE
o e 1) o B J)
1 160 154 160
2 788 782 788
3 1124 1120 1124
4 1292 1289 1292
5 2257 2253 2256

F A2 3| 2 BSEEERATE NS R
TableA?2 Detection results at end time of Sequence 2 event

FfE FAE AN T/
A7k S T 7 S BrRIR [A]
R DU ) A 1)
1 72 68 72
2 273 270 273
3 689 689 689
4 1181 1177 1181
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Table A3 Detection results at end time of Sequence 3 event

Fiff A4 U 8]
KTk 2 WOV B T 75 S BRI 8]
AR b 8] e/l LingIa)
1 2621 2617 2621
2 4780 4778 4778
3 17 801 17798 17 800
4 35512 35507 35512
5 46 757 46 755 46 757
6 47039 47039 47039
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Fig.A5 Influence of mon F1.gore Of proposed method
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Table A4 Influence of n on F1_geore Of proposed method

n F1-scored/ %0
20 96.34
40 95.72
60 95.04
80 94.60

100 94.19

% A5 w irj'zkyﬁji Fl—score E’\J?‘Zﬂfﬂl
Table A5 Influence of w on F1_gore Of proposed method

w F1-scord %0
20 95.18
40 95.40
60 95.72
80 94.90
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