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Fig.1 WGAN-CA network structure
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Table 1 Generator network structure

R WSRO MEIT L I R AL

1 RERE 32 ReLU
2 ERE 64 ReLU
3 LERZ 64 RelU
4 LERZ 32 RelU

R2 FRIEMELE

Table 2 Discriminator network structure

BEEC MBBR MEe gl s RE
1 PIERR)R 32 ReLU
2 ) 64 ReLU
3 AR 16 ReLU
4 R 1 Sigmoid

WGAN-CA H, A il 4 F1 4] 5 4 19 H AR eR 2L
V(D,G) ¥R s R des N H bR s gL
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Fig.2 Flow chart of data filling
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Table 3 Calculation results of FCCA algorithm

FHIE HAHR R FEAE HAXRRE
GE 0.72 GEE/ 0.80
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Table 4 Comparison of filling errors under
different input dimensions

by NYERE E ... % E, ../ %
3 1.95 1.10
4 1.89 1.09
5 1.78 0.93
6 1.85 1.05
7 1.82 1.11
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Table 5 Comparison of correlation analysis
fusion impact on filling effect

B SHE Eue/%  En/%  wET/s
WGAN 1.89 1.10 5.72
WGAN-CA 1.78 0.93 1.29
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Table 6 KPCA dimensionality reduction
impact on filling effect
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Fig.3 Filling accuracy comparison of
five algorithms
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Fig.4 Comparison of filing accuracy of
different algorithms
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Table 7 Comparison of the filling errors of five algorithms
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A power system missing data filling method based on correlation analysis

and generative adversarial network
CAI Rong', YANG Xue®, TIAN Jiang', ZHAO Qi', WANG Yi*
(1. State Grid Suzhou Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Suzhou 215004, China;
2. School of Innovation and Entrepreneurship ,Nanjing Institute of Technology,Nanjing 211167, China;

3. State Grid Electric Power Research Institute Co.,Ltd.,Nanjing 211106, China)
Abstract:In the novel power system of urban grid, the multiple resources increase and the data collection becomes more
difficult, which lead to a higher random missing data rate. It is difficult to meet the demand for refined analysis and decision
making. For the frequent missing data problem in the distribution network,a new missing data filling method for power systems
based on fluctuation cross-correlation analysis (FCCA) and generative adversarial network ( GAN) is proposed in this paper.
Firstly,a multi-dimensional feature extraction method for strongly correlated grid data is proposed by fusing FCCA. Secondly,
based on kernel principal component analysis ( KPCA ), the multi-dimensional feature dataset is dimensionally reduced.
Finally,an improved GAN structure is designed, which integrates multi-dimensional features of power grid equipment data to
reconstruct low dimensional vectors. The missing data is accurately filled in,and the integrity and availability of the new power
system measurement data is improved. The algorithm is validated using real grid data,and the proposed method is also tested in
a city grid. The results show that the proposed method has higher filling accuracy than the traditional data filling methods.
Therefore , it is conformed that in the case of continuous and significant data environment,integrating strong correlation features
for data filling has significant advantages in improving the integrity and availability of measurement data.
Keywords : novel power systems; fluctuating cross-correlation analysis ( FCCA ) ; multi-dimensional features; generative

adversarial networks ( GAN) ;missing data;kernel principal component analysis (KPCA) ;intelligent filling
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