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Fig.2 Energy flow calculation process of model 1
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Fig.3 Energy flow calculation process of model 2
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Table 1 Gas loads of natural gas system

T AHAFx108/ (m? -d™H)|| W K HgErx 10/ (m?-d7")
2 0.28 12 2.26
3 1.13 13 0.85
5 0.57 14 0.85
1 5 6 12
2
3

4 |EEE 14 T REEBE RS
Fig.4 |EEE 14-bus power distribution system

E5 14 TRRASES
Fig.5 14-node natural gas system
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Table 2 Natural gas flows at pipelines

il UAERXI0%/(m?-d7)  IEESX10%/(mP-d7)

1—2 4.18 4.37
1—3 2.43 2.68
2—3 -2.98 -2.99
2—4 2.68 2.63
3—6 2.83 2.77
5—8 3.03 -4.42
7—10 4.77 3.35
9—12 4.15 3.72
11—13 1.68 3.67
12—13 -1.66 -2.45
12—14 0.74 0.71
13—14 1.70 2.34
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Energy flow calculation of integrated power-gas energy system
based on PSO-Newton method
MIN Qingjiu, MA Zhaoxing, MA Yingzi
(School of Tnformation and Control Engineering, Qingdao University of Technology,Qingdao 266520, China)

Abstract ; Under the increasingly severe global energy situation, the traditional single power system energy structure has been

unable to meet the needs of development. With the rapid development of power-to-gas (P2G) and gas turbine technology, the

connection between the power system and natural gas system becomes closer. As the basis and key of coupling analysis of the

power-gas system, the study of energy flow calculation is ofgreat importance. Firstly,the mathematical models of power system

and natural gas system are analyzed. Aiming at the problem of choosing initial pressure value in natural gas system which is

difficult to be solved in Newton method, the particle swarm optimization ( PSO) is proposed to optimize the initial pressure

value, and then Newton method is used to solve the energy flow of the power-gas integrated energy system (IES). Finally, the

feasibility and accuracy of the proposed method are verified in the power-gas coupling system composed of IEEE 14-bus power

distribution system and 14-node natural gas system.

Keywords ;integrated energy system(IES) ;power to gas;gas to power; PSO-Newton method ;energy flow calculation

(4 A&BL)





