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capability and could not evaluate the accuracy of the identification results,a method of low-frequency
oscillation analysis based on the multi-type perturbation trajectory is proposed,which pre-processes the
amplitude of perturbation signals with the ratio of their average energy over the reference signal average
energy for each perturbation type to avoid the signal masking due to the overlarge difference among signal
amplitudes;applies the Prony algorithm to analyze the multi-type perturbation trajectory for recognizing the
dominant oscillation modes;and calculates the amplitude deviation and phase deviation for each dominant
oscillation mode to evaluate its credibility. A comprehensive index integrating the amplitude deviation,phase
deviation and oscillation energy percentage is proposed to determine if the order of Prony algorithm is
rationally selected. Results of case study show that,the proposed method including the corresponding
evaluation method is quite practical.

Key words: electric power systems; low-frequency oscillation; multi-type signal; Prony algorithm; dominant
oscillation mode; signal-to-noise ratio
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Wind power fluctuation interval estimation based on beta distribution
LIU Xingjie,XIE Chunyu

(Department of Electrical Engineering, North China Electric Power University, Baoding 071003, China)
Abstract: Large-scale integration of wind power into grid makes the influence of wind power fluctuation on
grid increasing and normally,the wind power forecast for a single and fixed point can not meet the needs
of power grid for risk analysis and decision-making. The distribution characteristics of wind power forecast
error are studied and it is suggested to segment the power forecast range and fit the skewed frequency
distribution of power forecast error by the beta distribution with optimized parameters. According to the
most narrow principle of estimation interval,the interval estimation of wind power forecast at a certain
confidence level is realized. The historic data of a wind farm are analyzed respectively with the proposed
model ,normal distribution model and non-optimized beta distribution model,and results verify that,the
optimized beta distribution model can more effectively estimate the power forecast interval.
Key words: wind power; power forecast; forecast error; probability distributions; beta distribution; interval

estimation
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