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Fig.1 Pipeline with compressor driven by gas turbine
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Fig.2 Sampling principle of particle filter
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Fig.3 Flow chart of improved particle filtering algorithm
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Fig.4 Flow chart of state estimation of integrated energy
systems based on improved particle filter
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Fig.6 Power grid state estimation results in scenario 1
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Table 5 Comparison of traditional and improved
particle filter prediction results
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Fig.15 Grid filtering effect in scenario 1
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Fig.17 Estimation results of colored noise state of
voltage amplitude of E, in scenario 1
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Table 6 Comparison of traditional and improved
particle filter calculation results in colored noise
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Forecasting-aided state estimation of integrated energy

systems based on improved particle filter
YANG Dechang'?, WANG Yaning', LI Zhaoxia®, GONG Xuejiao>, YU Jianshu', LI Ling'

(1. College of Information and Electrical Engineering,China Agricultural University, Beijing 100083, China;

2. College of Electrical Engineering, Tibet Agricultural and Animal Husbandry University, Linzhi 860000, China)

Abstract ; Efficient and accurate state estimation is the basis for the safety and stability of the integrated energy system (IES).

Particle filter has high precision and strong adaptability to nonlinear systems, and it has been applied to state estimation of

power systems. To improve the precision of state estimation in IES, a forecasting-aided state estimation method based on

improved particle filter is proposed. Firstly, a regional IES model including an electricity-heat-gas network is constructed.

Secondly , the particle filter algorithm is applied to the electricity-heat-gas network. The prediction step of the particle filter is

improved because of the tracking error problem of traditional particle filtering algorithm ,which is based on particle filter theory.

Finally,the improved particle filter algorithm is verified by using the classical IES example. The results show that this method

can effectively solve the tracking error problem of the traditional particle filter algorithm, which can improve the precision of

state estimation in IES.

Keywords : integrated energy system; state estimation; particle filter algorithm; electricity-heat-gas network ; tracking error;

forecasting-aided

(4 HER)



