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Table 2 Allocation results of new energy source capacity

GES AP R /MW OBRIEHLAR / MW SR E /MW BN /{20t
2018 4 (SBR ) 1896.5 7889.4 100.0 1200.3
20184 (k) 1937.1 5642.3 1105.2 1040.8
2020 4F (TTBr LA 3375.5 10827.9 100.0 1509.9

2020 4F (AR LHBLLD 2882.6

9434.3 2787.3 1663.7
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Table 3 Operation results of new energy

generation grid-connection

ST =N ErE 2502z

e ﬁgﬂ/m% #}7‘}%? / #7‘%7:? /
2018 4 (5EFR ) 43.90 3.58 7.26
2018 4F (flfk) 45.27 2.95 6.27
2020 45 (ToH LML) 46.19 7.64 9.08
2020 4F- (75 Hr i SEHpLA ) 57.89 291 6.25
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Fig.3 Output curve of one day in summer of 2020
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Table 4 Comparison of computational time among

different time scales

Y TR /s
il
24 h 168 h 304d la
ARSI 0.35 1.54 7.68 474.23
MILP #5571 108.23  3938.44 >10000 >10000
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Capacity allocation of new energy source based on wind and solar resource scenario

simulation using WGAN and sequential production simulation
MA Yanfeng',FU Yu',ZHAO Shuqiang', YANG Xiaokuan', WANG Zijian',DONG Ling’,ZENG Fanfei'

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,North China Electric Power
University , Baoding 071003, China;2. State Grid Qinghai Electric Power Company, Xining 810000, China)
Abstract: Aiming at the capacity allocation problem of new energy source in multi-energy power system,a
capacity allocation model of new energy source based on the wind and solar resource scenario simulation
using WGAN (Wasserstein Generative Adversarial Network) and the improved sequential production simula-
tion is proposed considering the uncertainty of wind and solar resources. WGAN is used to simulate a
large number of wind and solar resource scenarios,several typical scenarios are obtained through clustering
reduction by K-medoids, and comprehensive evaluation indicators are proposed to evaluate and analyze the
typical scenarios. A new energy planning model aiming at optimal economy is built based on the improved
linear programming model of sequential production simulation, which comprehensively considers the opera-
tion characteristics of multi-energy power system. The case simulative results of an actual power grid in an
area verify the effectiveness of the proposed model and the significant effect on improving consumption of

new energy,and the capacity allocation scheme of new energy source is given.
Key words: multi-energy power system; WGAN;comprehensive evaluation index;sequential production simula-

tion; consumption
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Fig.A2 Flowchart of new energy source capacity allocation
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Table A1 Economic and Technical Parameters

e RMAREREA HeMWD AT E GiaeMwh)
Eze 500.0 13
Jetk 1226.6 13
Tk 1.300.0 13
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Table A2 Results of scenarios reduction

Ik R Ik MR
1 0.092 6 0.094
2 0.126 7 0.103
3 0.089 8 0.099
4 0.106 9 0.111
5 0.079 10 0.101
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Fig.A3 Curve of wind speed
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Fig.A4 Curve of irradiance
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