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Abstract—Wind power forecasting is of great significance for
the secure operation of the power system with high wind power
penetration. This paper proposes a novel day-ahead wind power
forecasting method based on a value-oriented comprehensive
evaluation metrics. Different from previous forecasting methods
which are constructed by only considering overall error mean
metrics, the proposed method aims to directly maximize the
application value of forecasting results in specific scenarios. Based
on the application scenarios of ramp section and peak power
section forecasting, comprehensive evaluation metrics is
established. Then a LSTM-based wind power forecasting method
driven by comprehensive evaluation metrics is constructed.
Finally, the numerical analysis based on the actual data of a wind
farm in southern China is carried out to verify that the proposed
method have a better comprehensive performance.

Keywords—wind power forecasting, ramp events, value-oriented,
evaluation metrices

I. INTRODUCTION

Under the back ground of modern power systems, the
obvious volatility of wind power generation has a huge impact
on the stability and economy of power system, greatly reduces
the reliability of power system operation, and even causes
serious power outages [1]. Proper scheduling in advance based
on accurate and reliable forecasting results can effectively
reduce the negative impact of wind power integration on the
power system.

The research on wind power forecasting has been widely
carried out. The methods of wind power forecasting are mainly
divided into physical-model based methods, statistical analysis
methods, machine-learning based methods and hybrid methods

Acknowledgments: Project Supported by Science and Technology
Project of State Power Investment Corporation (360404230002).

979-8-3503-4509-4/23/$31.00 ©2023 TEEE

[2], [3]. The machine-learning based method does not rely on
any physical model, and can automatically extract features from
input data. And it has been widely used in day-ahead forecasting
for the good generalization performance. Common machine
learning models include deep belief network (DBN) [4], random
forest (RF) model [5], long short-term memory (LSTM) [6] and
other models. It is important to know regardless of the model
and algorithm used for the wind power forecasting, the main
goal of current research work is to make the forecasted wind
power matches the actual wind power as much as possible.
Many of these algorithms are unable to quickly respond to the
changes of wind speed, which ultimately affect the forecasting
results[7].

However, the rfamp event' of wind power, which means the
active output changes drastically in a short time, often causes a
great impact on the power system. When an ultra-short-term
wind power ramp event occurs, the wind power forecasting error
increases significantly, and the root mean square error (RMSE)
can reach 30% of the installed capacity [8]. An increase in the
frequency of wind power ramp events can lead to a decrease in
forecasting accuracy, which further affects the forecast,
prevention and response of ramp events. Forecasting method of
ramp event for wind power is divided into direct event
forecasting method and indirect power series forecasting method.
Cui et al. [9] forecasted the basic wind power forecasting
scenario and extracted all the wind power ramp event from the
complete set of wind power forecasting scenarios. Indirect
method forecasts the wind power firstly, and detects the ramp
segment of the wind power forecasting results to obtain the ramp
forecast result [10]. These ramp forecasting methods have a
common problem, which is that ramp features are easily
submerged in complex signals of wind power, and it is
significant to solve this problem [11].
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