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Non-intrusive We-energy Modeling Based on GAN Technology
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ABSTRACT: As the energy terminal of the Energy Internet,
the model of we-energy is the basis for energy Internet
optimization and dispatch. To solve the modeling problem of
We-energy, this paper proposed a non-intrusive modeling
method based on generative adversarial networks (GAN).
First, considering the energy generation characteristics of
wind turbines, photovoltaics, energy storages and coupling
equipments, the non-intrusive monitoring for We-energy was

realized by joint sliding and gradient separation. Furthermore,

combined with the generation capacity and discrimination
capacity of generation adversarial network, the improved
GAN was used to deal with the time-asynchronous problem
of electricity-gas-thermal data, and to classify and identify
energy equipments. And a dispatching model for We-energy
was established according to equipment classification.
Finally, the effectiveness and accuracy of the proposed
method were verified by the simulation of an energy region
in the north.
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Fig. 1 We-energy structure graphic
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Fig. 2 Non-intrusive modeling flowchart
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To solve the modeling problem of We-energy, this minmaxV (D,G) =E,.p,, , [log D(x)]+
paper p_roposes a no_n—lntruswe modeling method baTsed_on Ez—PZ(Z)[IOQ(l_ D(G(2))] (1)
generative adversarial networks (GAN). First, considering _ )
the energy generation characteristics of wind turbines, The smaller the cost function, the higher the model

training accuracy. This cost function is convex. In order
to prevent the optimization process from falling into
local convergence, the optimal solution can be obtained.

photovoltaics, energy storages and coupling equipments,
the non-intrusive monitoring for We-Energy is realized by
joint sliding and gradient separation. Furthermore,
combined with the generation capacity and discrimination 1 n€ cost function gradient formula is as follows:

capacity of generation adversarial network, the improved __ 1 Sy ) (100 —op(y® = i x®- ,
GAN is used to deal with the time-asynchronous problem VH]J(B) é[x W= (= TXR oD 46, @
of electricity-gas-thermal data, and to classify and identify Fig.2 shows the GAN generation and recognition
energy equipments. And a dispatching model for network layer number setting. The generator part
we-energy is established according to equipment generates the data, and the last layer of the discriminator

classification. Finally, the effectiveness and accuracy of is the fully connected layer, which can realize the
the proposed method are verified by the simulation of an multi-classification function of the device.When
energy region in the north. dispatching according to the function, Fig.3 shows the

As shown in Fig.1, input the separated device data dispatching of electricity, gas and heat equipment.
into the GAN network, complete the missing part of the 5
data through the generator, and classify the completed

After optimize Electrical network
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0
device data by the discriminator, thereby improving the Before optimize
- - g - . _ Il Il Il 1 1
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The expression of the generated adversarial Fig. 3 Comparison of energy consumption before and after
network is as follows: electrical thermal network dispatching
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