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Abstract: The robust optimal operation of integrated electricity and heating system is severe affected by
the uncertainty of renewable energy output and load demand. On this basis,a distributionally robust optimal
dispatching(DROD) model of integrated electricity and heating system based on the improved Wasserstein
metric considering the uncertainty of source-load is proposed. The ambiguity set of wind power prediction
value based on the improved Wasserstein metric in extreme scenarios is established to reduce the scale of
the ambiguity set for wind power prediction value. Furthermore,the improved Wasserstein generative adversa-
rial networks based on gradient normalization is proposed to model the uncertainty of load demand and
improve the accuracy of load uncertainty modeling. Then,the DROD model considering generation cost,regu-
lation cost and so on is constructed. And the model is transformed into a solvable mathematical model
based on dual theory and the Lagrange multiplier method. Taking the modified 9-bus system and IEEE
118-bus system as the example,it is proved that the proposed model has higher solution efficiency, better
economy and robustness.

Key words: Wasserstein meltric; distributionally robust optimal dispatching; extreme scenarios; ambiguity set;

generative adversarial networks
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Fig.D1 Simplified structure diagram of the combined heat and power system
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Table D1 Branch data of 9-bus system

SCHGE R SCERA  SCERPBEBT | BRI A OB SCERBEBT
1 7 j0.0576 5 7 0.017+0.092
2 8 j0.0625 5 9 0.032+j0.161
3 9 j0.0586 6 8 0.0119+0.072
4 7 0.01+j0.085 6 9 0.0119+0.101
4 8 0.032+j0.161

= D2 GANs &84 H
Table D2 GANs model structure

I 44 Jg 1tk Ak e
A 100 24%24
H—2 MLP, 2048 Conv_Layer, 64
BZ MLP, 1024 Conv_Layer, 128
)2 MLP, 128 MLP, 1024
I Conv_trans, 128 MLP, 128
HHZE Conv_trans, 64

E: MLP NZ ZEAH, JaHEr N4 oiE; Conv_Layer fl
Conv_trans 7} JIR A NERERREGRE, &AM &S50,
%K Sigmoid BREOK 24 T % F A5 AL (¥4 H .
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Table D3 Operation results of different A* and A°
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VT2
d d d d d d
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REAR (107 $) 1.7514 1.7555 1.7555 1.7555 1.7557 1.7557
THEE [E (s) 7.224 8.268 13.620 19.977 24,125 29.326
gz Ages Ayeo Ayss Ayso
LEREE 21 . d d d a
A0.30 A0.35 A0.40 AOAS AO.SO
REAR (107 $) 1.7557 1.7559 1.7559 1.7559 1.7559
THEE ] (s) 35.262 40.102 46.865 50.253 55.690
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