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Fig.3 Flowchart of clustering and modeling
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Table 3 Comparison of clustering effect between
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Table 4 Probability distribution and fitting
error of Cluster 3
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Fig.4 Fitting diagram of Cluster 3
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Table 5 Euclidean distance between test
sample and cluster center
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4 2.9662 2.1099 3.7166 2.7133
5 22256 2.0578 2.5578 1.8313
6 247717 2.4569 2.6331 1.9606
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Fig.5 Fitting effects of different models
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Fig.6 Comparison between proposed and

traditional modeling methods
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Table 6 Voltage risk assessment for node 3
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Table 7 Power flow risk assessment for branch
between bus 2 and bus 3
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Table 8 Comparison of voltage risk
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Modeling of generalized load steady-state characteristics based on affinity
propagation clustering algorithm and its application
CHU Zhuangzhuang', LIANG Jun',ZHANG Xu?,DONG Xiaoming',ZHANG Yongliang®
(1. Key Laboratory of Power System Intelligent Dispatch and Control,Ministry of Education,Shandong University,
Ji’nan 250061,China;2. State Grid Jinan Power Company,Ji’nan 250012, China;
3. State Grid Binzhou Power Company,Binzhou 256600, China)

Abstract: Since the grid-connection of large-scale renewable energy increases the uncertainty of nodal
power flow,the source and load characteristics of node become unclear,which brings new challenges to the
generalized load modeling. A method based on AP(Affinity Propagation) clustering algorithm is proposed for
the generalized load steady-state characteristics clustering. The characteristic analysis is carried out for the
root bus power data of generalized load node and the minimum time period of power fluctuation sequence
is determined based on the fluctuation intensity theory of dynamics. The daily periodic feature vector is
formed by the fluctuation intensity sequence of sample with the minimum time length in each period and
the digital feature index of sample data within the period,with which as the clustering index,the AP
clustering algorithm is applied to adaptively adjust the cluster number and center. The probabilistic
information is introduced to the generalized load modeling method,which is then used to build the model
for different clusters and verify the accuracy of clustering algorithm. Simulative analysis shows that,the
clustering algorithm adaptively determines the clusters to fully reflect the daily periodic features,and an
accurate generalized load model is obtained by the characteristic synthesis,which is applied to the
simulative analysis of wind-power integration risk.

Key words: load modeling; load characteristic; affinity propagation clustering algorithm; fluctuation

intensity; time period characteristics; generalized load characteristic; clustering; RBF neural network
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Time distribution of weather-related transmission line failure and its fitting

WANG Jian',XIONG Xiaofu',LI Zhe?,LIANG Yun*, WENG Shijie'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongqging 400044 ,China;2. Electric Power Research Institute of State Grid
Henan Electric Power Company,Zhengzhou 450052, China)
Abstract: Neither accurate time distribution of transmission line failure rate nor accurate probability
distribution description of forced outage time exists in the risk analysis and reliability assessment of power
grid. A method for calculating the time-varying failure rate based on the historical data of monthly failure
rate for several years is proposed. The time distribution of monthly failure rate is fitted with Fourier,Gaussian
and Weibull functions based on the calculated monthly failure rates of same period to get the monthly failure
rate function for every month,which is used to simulate the time-dependent failure properties of transmission
line for predicting the failure rate of a certain time period in the future. In like manner,the probability
distribution of weather-related forced outage time is fitted and modelled for transmission line. Case analysis
verifies the effectiveness of the proposed method.
Key words: transmission line; meteorological disaster; time-varying failure rate; forced outage time; time

distribution



