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Table 3 Planning results of Case 5 and Case 6
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Table 4 Investigation situation of candidate
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Table 5 Planning results of Case 4.1-4.3
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Planning of integrated gas and electricity system considering coordinated
expansion of power-to-gas facilities and wind farms
LIU Tiangi,ZENG Hong,HE Chuan,SU Xueneng,HU Xiaotong, Al Qing,LU Jun

(College of Electrical Engineering and Information Technology,Sichuan University, Chengdu 610065, China)
Abstract: With the development of P2G (Power-to-Gas) technology and the increasing penetration of gas-
fired generators, the interdependency between electricity and natural gas system has been gradually intensi-
fied. In this background, when expansion planning the integrated gas and electricity system, the expansion
of generating units, transmission lines, natural gas wells, gas pipelines,wind farms and P2G facilities is con-
sidered. Moreover, the influences of the coordinated expansion of P2G facilities and wind farms on the sys-
tem expansion plan, wind power accommodation, and economy have been explored. In addition, considering
the operation constraints of power system and natural gas system,a long-term coordinated planning model
for the integrated gas and electricity system is proposed, which aims at minimizing the sum of investment
cost and operation cost. Then, the model is converted into a mixed-integer programming model by piece-
wise linear method. Finally, the effectiveness of the proposed model is verified by the IEEE 24-bus power
system and 20-node natural gas system,and the results show that the reasonable coordinated expansion of
P2G facilities and wind farms can reduce transmission line congestion and over-construction, and improve
economy of system and operation security.
Key words: integrated energy system; power-to-gas; wind power accommodation; long-term expansion planning;

mixed integer programming ; operation security
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Fig.A2 Integrated structure of 12-node natural gas system and 24-bus electricity system
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Table B1 Data of gas-fired generators

5 R RGBT A RRARGHRN 1L
1 1 1
2 1 1
3 1 1
4 1 1
5 16 5
6 23 12
7 23 12




% B2 MEFRIEREEFER
Table B2 Data of candidate winds

e BT FAEIMW R A (10°8/MW)

1 1 150 725
2 2 150 82.5
3 3 100 105
4 4 100 147.5
5 5 150 95

6 7 100 1225
7 8 100 1775

B3 Hfl 4 hBHESIRZFMIZFIEREIFR
Table B3 Data of candidate power-to-gas facilities

e BIREARE SRR RN

BB AR AR B A E
LES IMW (10°$/MW)

(1,11) 0.64 100 25
4 (3.8) 0.64 150 35
(16,5) 0.64 150 40




	201908018.pdf
	201908018_附加材料

