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Table 1 Adjustment strategy of distributed

photovoltaic output under Scenario 1
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DAL Fei, HUANG Lei, XU Jian, et al. Voltage partitioning (%m%E F4))

Data-driven optimization for reactive power operation in source distribution
network without accurate modeling
GU Jie,MENG Lu,ZHU Tongtong,LIU Shuqi,JIN Zhijian
(Research Center for Big Data Engineering and Technologies,School of Electronic Information and Electrical Engineering,
Shanghai Jiao Tong University ,Shanghai 200240, China)

Abstract: The access of distributed photovoltaic makes the requirement and solution of reactive power and
voltage operation control for distribution network different from those of traditional distribution network.
Aiming at the problems of incomplete installation of distribution network measurement equipment, difficulty
in obtaining grid parameters accurately,and inability to carry out accurate mathematical modeling,a voltage
optimization control model of distribution network with distributed photovoltaic is proposed without accurate
modeling. Taking the qualified node voltage as the optimization goal,the highway neural network is used to
fit the mapping between the injected power of grid nodes and the voltage of key nodes. Considering the
output constraints of distributed photovoltaic, the directional optimization strategy and feedback mechanism
are used to solve the optimization model. By changing the inverter output of distributed generation to con-
trol the grid voltage,the global system voltage control is realized. Taking the actual data of different scales
of distribution networks as example,the effectiveness of the proposed optimal operation control model is veri-
fied. The voltage fitting accuracy and convergence speed of the common neural network and the highway
neural network are compared and analyzed, which proves that the highway neural network can be used to
solve the reactive power operation problem of the multi-node source distribution network without accurate
modeling,and the double optimization of fitting accuracy and fitting speed can be realized.

Key words: distribution network ; data-driven; distributed photovoltaic ; reactive power operation optimization;

highway neural network
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Fig.A1 Comparison diagram of information transmission between ordinary neural network and hidden layer of highway
neural network
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Fig.A2 Schematic diagram of voltage fitting model based on highway neural network
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Fig.A3 Training flowchart of voltage fitting model based on highway neural network
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Fig.A4 Flowchart of voltage control for source distribution network without accurate modeling




TR LR T 4
S AERNE S Py

| AV HL AL PR sUR H A BRHS el |

v

[l 2% A B o A XL AR Dy ki

1 R

TR KA R
i B

L IR J 15 AT 4 A
WA
[Xi’XZ.“Xi ...Xn]

A L A7
HH AL

WS A IR Dy )

HESTAREEYRY R
FALHER
HEIHE N
N

W A

S AT A

WA GHAI
A v
SO
A 4
A

A5 TCHETRZIERY S IR ED FE M R E 2 AR B K AR

Fig.A5 Solving flowchart of voltage control model in source distribution network without accurate modeling
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Fig.A6 Curve of photovoltaic power in a day
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Fig.A7 V\oltage curve of critical bus under Scenario 2
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Fig.A8 Curve of network loss under Scenario 2
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Table A1  Adjustment strategy for distributed photovoltaic output under Scenario 2
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07:15 ~137.67+(-j1 829.43) -j698.23 -j905.69 -j1016.04 -j1097.67
07:30 -154.97+(-j2 228.90) -j964.42 -j1004.15 -j915.95 -j898.97
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