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Tab.1  Coupling facilities connection information
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Probabilistic optimal energy flow of the integrated electric power and natural
gas system using stochastic response surface method

YANG Xin', REN Zhou-yang', GUO Bing’, DING Yan’
(1. Schhool of Electrical Engineering, Chongqing University, Chongqing 400044, China;
2.State Grid Zhengzhou Electric Power Supply Company, Zhengzhou 450006, China;
3.State Grid Henan Economic Research Institute, Zhengzhou 450007, China)

Abstract: The integrated electric power and natural gas system (IEGS) has great potential for development as a
new energy supply mode. This paper proposes a probabilistic optimal energy flow analysis method based on stochas-
tic response surface method. First, the mode of a power to gas unit is divided into power to hydrogen mode and pow-
er to gas mode, and the optimal energy flow model is established by considering the operating constraints of the
power system and natural gas system. According to the probability characteristics of the uncertain factors in IEGS, a
probabilistic optimal energy flow model is built and solved by stochastic response surface method and interior point
method. Finally, the feasibility of the method proposed is verified using the IEEE-39 bus and 20—node natural gas
system.

Key words: probabilistic optimal energy flow; integrated electric power and natural gas system; stochastic response

surface method ; power to gas



