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A hybrid data-mechanism driven approach to active distribution network line

loss calculation

AN Haiyun', ZHOU Qian', LIU Yufang’, HUANG Cheng', CHEN Zhe', WU Qiuwei’"

(1. State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, Jiangsu, China; 2. State Grid Jiangsu Electric
Power Co., Ltd., Nanjing 211103, Jiangsu, China; 3. Tsinghua Shenzhen International Graduate School, Tsinghua University,
Shenzhen 518055, Guangdong, China)

Abstract: Traditional distribution network line loss calculation methods can not simultaneously consider the causal logic of the
physical model and the computational accuracy advantage of the data model, and are unable to accurately calculate the active
distribution network line loss under the access of different subjects. Therefore, this paper proposed a hybrid data-mechanism driven
active distribution network line loss calculation method based on topology gating. Firstly, the correlation analysis of active
distribution network line loss features after different subjects’ access was performed based on random matrix theory, and the line loss
features with the strongest correlation with line loss rate were obtained. Then, based on the mechanism model and data model of
traditional line loss calculation, topological gating was used to fuse the causal logic of the mechanism model with the prediction
accuracy of the data model to establish a hybrid data-mechanism driven line loss calculation model based on topological gating. The
active distribution network in a region with distributed power, energy storage, and electric vehicle charging pile access was taken as
an example for analysis, and evaluation indexes such as average absolute error and root mean square error were used to assess the
calculation accuracy of the model. The example results showed that the method proposed in this paper had high calculation accuracy
and could be well adapted to the calculation of line loss of active distribution network after the access of different subjects.
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Fig.3 Structure of a hybrid data-mechanism driven line loss calculation model based on topological gating
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Fig.4 Training process for a hybrid data-mechanism
driven line loss calculation model
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Table 1 The magnitude of the correlation between line loss
rate and current, voltage and power

31

HE L ER) %
AR 0.100 1 0.206 1 0.261 2

LR
KL
(EY) W

Fig.5 Line topology of 10 kV distribution network in a region

o X 10 KV L FE R LR B4R A5G

LR G HE B DR AR SRR 1
7o ML BEALAE PR TS B A AR S S R R, D)
I L UL 55 A0 1 ) AH PR B T HE R 5 e it
FRZ AN AH OCHE B/, X0 PR R L e 7K - 38 R
HFSE WA R AR R /N
32 ZWRERUTESER

ST B b B SE AR R R K AR 5T BT 4R Y
K FETHFN T R E S -DLEIR & K sh & i 5
J7 5 5 AL S0 1 5L T 101 B E I T RO I 4% 2k
PO T AT B b, 2R 5 AE 1Y L
o R — M i LB il 8 22, IF SR 5 Hr e X
B UEXT LRI N 25, BE it R anEl 6



BE 7 A FE TN R AR - DL REIR 5 K sh B9 S ShFC L 2 55307 12 59

%5
FiR
0.045r 0
—— YRR
— BRR
0.040}+ — BE PR A K5
0.035F
5 .
K 0.030r
0.025¢
0.020 . : L . . . . )
0 25 50 75 100 125 150 17.5 20.0

Hsf 1] /h

Ko BUHLMAAITREE R
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Table 2 Comparison of calculation errors of different models
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