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Fig. 1~ The structural of distributed
photovoltaic system
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Fig. 2 Schematic diagram of distributed photovoltaic

users defrauding subsidies
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£1 BENGHIGERE Tab. 2 The data of distributed photovoltaic systems
Tab. 1  Critical value of Grubbs . ML o H MR H RS
0.05 0.01 /kW /kW - h /(kW - h/kW)
Cl 9 52.02 5.78
15 2. 409 2.705
c2 10 39.22 3.92
16 2.443 2.747
Cc3 10 58.24 5.82
17 2.475 2.785
Cc4 40 215. 05 5.38
18 2.504 2.821 C5 30 181.8 6. 06
19 2.532 2.854 c6 5 30,5 6.10
20 2. 557 2. 884 c7 20 117.97 5.90
21 2.580 2.912 c8 15 87.6 5. 84
22 2.603 2.939 C9 5 31. 14 6.23
23 2.624 2.963 Cl10 3 17.23 5.74
24 2. 644 2.987 Cl11 15 57.96 3.86
25 2. 663 3. 009 C12 15 85.29 5.69
C13 5 32.72 6.54
4 ﬁ@ﬂﬁ*ﬁ Cl4 10 62. 67 6.27
4.1 &4 C15 10 62.95 6.30
M RLAR BRAE RGP PR B i A 20 C16 5 27.98 5.60
s B L M4 Y [16]
T 3 AT ORI A R a2 2 s, cl8 . 58,35 530
FHIEE 3 7 B 3R 2 thBE AT 7047, 12 ' '
KT o 0.0, il kR E N HR Otk 0 7226 60
%3 s, C20 12 73. 81 6.15
H1 3 00, P C2.C11 p s 25 H R c21 7 37.96 5.42
AR T AR P, A AT RE AL T e as AT R 2 18 114. 28 6.35
7], 3 % B o L 2
70 MG RN RETIN oo o
F, HA A B BT A 7 B 5 o 0 30 14 -
4.2 HERAWMRIE ' '
JHPTCL~ C25 fp it bRk 2 ¢ B 507
e 3 prs, *3 RBEERENSHARRK
AR 3l P C2.C11 BB & &5 H A Tab. 3 Distributed photovoltaic systems with
B AT T €25 [ 25 B K abnormal power generation
DU Sk e LA I B R H R (KW - kW)
H OH T DL ) 2 A T 5 ik T O 32 A 2 3.92
S G SO i 3 R I o e
FL A e I 20 A SO IR P — 2 W2 RE A
WAl 4F C25 8.07
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Fig. 3 The histogram of distributed photovoltaic systems generation of the unit capacity per day
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Anomaly detection algorithm for distributed photovoltaic generation

based on outlier analysis
WANG Libin' ,ZHAO Pei' , WANG Shanshan’
(1. State Grid Hebei Electric Power Research Institute , Shijiazhuang 050021 Hebei, China;
2. State Grid Shijiazhuang Power Supply Company , Shijiazhuang 050051 Hebei, China)
Abstract:In practice, the power generation of the unit capacity per day of some distributed photovoltaic is too low, that is the
phenomenon of the sick running. And the power generation of the unit capacity per day of some distributed photovoltaic is too high, that
is suspected of fraudulent state subsidies. According to distributed photovoltaic system sick running and defraud state subsidies
behavior,an anomaly detection algorithm for distributed photovoltaic generation is proposed, based on the outlier analysis of Grubbs
criterion and the characteristics of the distributed photovoltaic system. The algorithm can filter out the users,whose power generation of
the unit capacity per day is too high or too low, so that distributed photovoltaic system long-term sick running can be avoided and
defraud state subsidies behavior can be curbed. It ensures the efficient and legitimate operation of distributed photovoltaic. Finally
analyzed the data of the distributed photovoltaic systems in a county,and the result shows the effectiveness of the algorithm.

Key words : distributed photovoltaic system; outlier analysis; Grubbs criterion; power generation; anomaly detection



