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Research on monitoring strategy for direct power supply of distributed

photovoltaic power sources

CHEN Shidong, YANG Shuai, HE Xing, YU Mingi, HUANG Rui

(Power Supply Service Center (Metering Center) , State Grid Hunan Electric Power Company Limited, Changsha 410000, China)

Abstract: The randomness and intermittency of the output of distributed photovoltaic power sources pose significant
challenges to the stable operation and power quality of distribution networks. In this paper, a method based on affinity
propagation clustering algorithm (APCA) is proposed to effectively identify the direct power supply situations of
photovoltaic power sources. Unlike traditional methods, photovoltaic power sources in the same station area are selected
by this algorithm, which reduces the influence of factors such as climate and light intensity and improves the accuracy
and operability of the algorithm. First, correlation coefficients are used to screen out photovoltaic power sources with
high correlation. Secondly, cluster analysis is conducted on the three-phase grid-connected power curves using the AP
clustering algorithm, which further identifies suspected direct power supply and determines possible direct power supply
types. Finally, a case analysis is used to verify that the proposed method helps power supply companies better manage
distributed photovoltaic power source systems and improves the fairness and transparency of the electricity market.
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Figure 1 Three-phase grid-connected power of photovoltaic

power source a on the first day
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power source a on the second day
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Figure 5 Identification process of direct power supply of

photovoltaic power source based on AP clustering algorithm
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Table 1 Element values of correlation coefficient matrix of each photovoltaic power source
ik 1 2 3 4 5 6 7 8 9 10
1 1.000 0 0.981 2 0.969 3 0.967 2 0.912 5 0.9813 0.579 5 0.952 4 0.732 4 0.253 8
2 0.981 2 1.000 0 0.900 5 0.985 4 0.955 8 0.995 5 0.4757 0.913 2 0.836 4 0.282 6
3 0.969 3 0.900 5 1.000 0 0.910 4 0.984 6 0.987 1 0.556 6 0.998 0 0.791 2 0.317 8
4 0.967 2 0.985 4 0.910 4 1.000 0 0.986 4 0.884 2 0.5815 0.898 3 0.772 5 0.280 5
5 0.912 5 0.9558 0.984 6 0.986 4 1.000 0 0.944 0 0.550 5 0.993 6 0.7810 0.4014
6 0.981 3 0.995 5 0.987 1 0.884 2 0.944 0 1.000 0 0.539 7 0.975 2 0.784 7 0.192 6
7 0.579 5 0.4757 0.556 6 0.581 5 0.550 5 0.5397 1.000 0 0.556 0 0.6737 0.6138
8 0.952 4 0.913 2 0.998 0 0.898 3 0.993 6 0.975 2 0.556 0 1.000 0 0.790 6 0.3334
9 0.732 4 0.836 4 0.791 2 0.772 5 0.7810 0.784 7 0.6737 0.790 6 1.000 0 0.670 6
10 0.253 8 0.282 6 0.317 8 0.280 5 0.4014 0.192 6 0.613 8 0.333 4 0.670 6 1.000 0
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