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PROBABILISTIC ENERGY FLOW CALCULATION AND
ANALYSIS OF INTEGRATED ELECTRICITY-GAS SYSTEMS WITH
HIGH PENETRATION WIND POWER

Zeng Bo', Hu Qiang', Zhang Yuying’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources ,
North China Electric Power University , Beijing 102206, China;
2. Shenhua Guohua(Beijing) Electric Power Research Institute Co., Ltd., Beijing 100025, China)

Abstract: To effectively evaluate the impact of uncertain factors on the operation of integrated electricity— gas energy
system (IEGES) with high proportion wind power, probabilistic energy flow calculation method using modified cumulant
method is proposed. For this aim, a probabilistic energy flow model of IEGES is established. Furthermore, its calculation
model is built. Then, a Monte Carlo method based on piecewise linearization is proposed to improve the cumulant
calculation accuracy of complex input variables, and Nataf transform is used to modify traditional cumulant method solving
equations. Finally, the effectiveness of the proposed method is verified in case study. The simulation results show that P2G
technology can effectively improve the accommodation of renewable energy in IEGES.

Keywords: algorithm; correlation; high pentration wind power; integrated electricity-gas energy system; power to gas

technology; probabilistic energy flow



