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Fig.2 Calculation result of autocorrelation coefficient
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Fig.3 Generation scenarios of Wind Farm a
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Table 1 Evaluation indexes of generation scenarios

AL ICP / % IAW
a 100 62.93
b 100 69.46
c 95.83 42.09
d 100 104.40
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Fig.4 Calculation results of Pearson
correlation coefficient
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Fig.5 Autocorrelation coefficient of Wind Farm a
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Table 2 Evaluation indexes of different schemes

S ICP / % IAW
1 100 62.93
2 100 93.51
3 94.97 63.82
4 91.67 78.21
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Scenario generation method of wind power output
considering spatiotemporal uncertainty
SUN Kai',ZHANG Dahai',LI Yaping’, YAN Jiahao’
(1. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China;

2. China Electric Power Research Institute(Nanjing), Nanjing 210003, China)
Abstract: In order to accurately describe the uncertainty and spatiotemporal correlation characteristic of
wind power output,a scenario generation method of wind power output considering the spatiotemporal uncer-
tainty is proposed. The generative adversarial network is taken as the scenario generation model of wind
power output, the convolution neural network is taken as the model generator and discriminator to extract
the time feature,and the quantization of spatiotemporal correlation characteristic between the outputs of dif-
ferent wind farms is realized by the mode of feature engineering. The feature transformation is carried out
through the mode of Gramian angular field,the network structure and parameters are reasonably set for net-
work training, and the mapping relationship between input and output scenarios of generator is obtained.
The measured data is adopted for comparison and verification of the proposed method,and the experimental
results show that the proposed method has strong ability to express the uncertainty of wind power output.
Key words:scenario generation;spatiotemporal characteristic; feature engineering;uncertainty ; generative adver-

sarial network
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Table A1 Model structure and parameters

Z R ZHWE
X £ BT CNN
ReLU
W Leaky Rel.U
Sigmoid
A3 SGD
P55k R BCELoss
[GEY=E1 5
Vit S1% 0.01
] B R 0.1/20 JIEAR
BAR UKL 100
ik 64

= A2 ERHBEMESH

Table A2 Parameters of generator

2 TR N5 ARE kernel_size/stride/padding
ConvTranspose2d 5/64 5/1/2
1 BatchNorm2d 64/64 —
ReLU — —
ConvTranspose2d 64/32 5/1/2
2 BatchNorm2d 32/32 —
ReLU — —
ConvTranspose2d 32/16 5/1/2
3 BatchNorm2d 16/16 —
ReLU — —
ConvTranspose2d 16/8 5/1/2
4 BatchNorm2d 8/8 —
RelLU — —
5 ConvTranspose2d 8/1 5/1/2

Tanh — _
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Table A3 Parameters of discriminator

= AR AT T NS R R ZH kernel_size/stride/padding
Conv2d 1/8 — 5/1/2
1 LeakyReLU — 0.2 —
Dropout — 0.5 —
Conv2d 8/16 — 5/1/2
2 BatchNorm2d 16/16 — —
LeakyReLU — 0.2 —
Conv2d 16/32 — 5/1/2
3 BatchNorm2d 32/32 — —
LeakyReLU — 0.2 —
Dropout — 0.5
Convad 32/64 — 5/1/12
4 BatchNorm2d 64/64 — —
LeakyReLU — 0.2 —
Dropout — 0.5
Convad 64/1 — 8/1/2
5 . -
Sigmoid — — —
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Fig.A2 Process of scenario generation
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Fig.B3 Autocorrelation coefficient calculation result of three wind farms
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Fig.B4 Comparison of generation results of different schemes
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