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Optimal allocation of distributed generation based on
improved conditional generative adversarial networks
HU Pan, DENG Kun
( College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Distributed generation has a significant impact on the planning of distribution network due to its characteristics of
uncertainty. In order to make the planning results more reasonable, it is necessary to model the uncertainty of its output.Firstly, the
improved conditional generative adversarial networks model is used to model the uncertainty of wind power and photovoltaic output,
the month label information is added to the model to generate wind power and photovoltaic output scenarios with timing
characteristics ,and a large number of scenes are clustered by K—means clustering method.Secondly, a distributed generation optimal
allocation model aiming at minimizing the annual comprehensive cost is established, and the model is transformed into a mixed
integer second—order cone programming problem by the second-order cone relaxation method. Finally, the effectiveness of the
model is verified by an IEEE33-bus example system.

[ Key words] uncertainty; conditional generative adversarial networks; K — means; optimal allocation; second — order cone
programming
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Fig. 1 Basic structure of conditional GAN
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Tab. 1 Structure and parameters of the generator

Layerl 2D ERZE LR 575
Hea—1b 2 O R ReLU

PAS 2
B P AR 256
Layer2 2D BRI E P 474
L) —1k 2 O R ReLU

BN 2
TE DA A 128
Layer3 2D B2 B 474
HEH—1L)2 T PR ReLU

BN 2

B P AR 64
Layer4 2D B2 B 474
T PR tanh

BN 2

B R 1

®2 FIAHREN

Tab. 2 Structure and parameters of the discriminator
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Fig. 2 Solution flow of DG optimal allocation using CPLEX
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Tab. 4 MT pollutant emissions data
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