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Fig.1 Sample series of change-point detection
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Fig.2 Data mining of low frequency oscillation

based on change-point detection
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Fig.3 Score curve of Case 2
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Table 1 Oscillation modes of simulation system
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Table 2 Result of Prony analysis
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Data mining of power oscillation based on change-point detection
YU Yiping',SUN Weijuan',ZHANG Hao', AN Jun®,XIONG Haoqing”,JU Ping'
(1. Research Center for Renewable Energy Generation Engineering of Ministry of Education, Hohai University, Nanjing 211100, China;
2. State Grid Henan Electric Power Company ,Zhengzhou 450052, China)

Abstract; Aiming at the defects of data mining for slight power oscillation features, the change-point detection
method is introduced to determine whether the low-frequency oscillation happens or not,which units are the main par-
ticipate units and when the oscillation turns into stable phase. On this basis,a new data mining method of power os-
cillation features in large grid is proposed. This method identifies the oscillation information of power grid from mass
data of WAMS( Wide Area Measurement System ) , distinguishes the low frequency oscillation with weak damping and
dynamic process with faster decay according to the extreme point features obtained by the change-point detection
method , identifies the beginning of time window of Prony method in the weak damping oscillation condition ,and then
obtains more reliable mode information and strong correlation generators. The effectiveness of the proposed method is
verified by the simulation of New England 10-generator 39-bus system and the data mining on WAMS practical
measured data in Henan Power Grid. The results show that the oscillation features and mode information of power
system can be accurately identified from the mass data.
Key words : change-point detection ;low-frequency oscillation ;oscillation features ;data mining
P L U
(E#% 82 W continued from page 82)
Optimal AGC model with risk constraints of market power
ZHAO Wanzong' ,WEI Hua', WEI Changfu®, BAO Haibo'
(1. Guangxi Key Laboratory of Power System Optimization and Energy Technology, Guangxi University,
Nanning 530004, China;2. Guangxi Power Grid Dispatching Control Center,Nanning 530023, China)
Abstract ; Aming at the problem that the market power risk is difficult to be considered in the traditional AGC ( Auto-
matic Generation Control) optimization model ,the VaR ( Value at Risk) for measuring market risk is introduced , and
the AGC optimization model of mixed integer nonlinear programming under the constraint of ancillary service cost
with VaR as the limit value is constructed. For dealing with the nonlinearity of the model , the two-state auxiliary vari-
ables are introduced to equivalently transform the three-state variables of the unit,which realizes the linearization of
the model and thus effectively reduces the difficulty of solving the model. Taking the operation data of Guangxi
Power Grid as an example , the performances of AGC under different risk confidence levels are compared. The results
show that the higher the confidence level is,the greater the regulation cost will be, but with better control effect.
However, whether the confidence level is high or not,the proposed model can ensure the CPS( Control Performance
Standard ) qualification , verifying the validity of the model. It can provide a useful reference for the AGC in the power
market environment.

Key words ; automatic generation control ;market power ;value at risk ;auxiliary service ;control performance standard
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