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Short-Term Wind Power Prediction for Wind Turbine
via Kalman Filter based on JIT Modeling

«T. Ishikawa (Keio University) and T. Namerikawa (Keio University/JST CREST)

Abstract— This paper deals with wind power prediction algorithm applying for energy management systems.
This research work is to predict the amount of the next day of generation in condition of the constrained
previous actual data and the weather forecast data of wind. The prediction method is simply algorithm,
the procedure of prediction consists of two steps, the data processing and the calculation of predicted value.
In the data processing, in order to get the correlative data from the database, we employ JIT(Just-In-
Time) Modeling. In the calculation of predicted value, we provide the regression model for wind speed and
wind power and wind power, and the unknown parametersare estimated via constrained kalman filter. In
this paper, 24 hours ahead power prediction method using a filtering theory is proposed for wind power
generation. In recent years, an introductory expansion of renewable energy is expected and the prediction of
wind power generation is needed for taking in wind power generation. Finally, the advantage of the proposed
method can be shown, compared with the conventional method.

Key Words: Short-term Prediction, Wind Power, Just-In-Time Modeling(JIT Modeling), Constrained
Kalman Filter, Energy Management Systems(EMS)
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Table 1: Parameter of wind turbine(MWG-50)

Blade Radius 950[mm]

Rated Output 50[W]

Rated Wind Speed 8[m/s]
Rotation Start Wind Speed 1.5[m/s]
Power Generation Start Wind Speed | 3.5[m/s]
Maximum Output 130[W]
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Fig. 2: Relation between wind power and wind speed
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Fig. 3: Experiential power curve
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Fig. 5: Prediction result
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Table 2: Evaluation(Wind power)

Error[%]
Referrence [6] 17.87
Calculation 11.01
JIT 7.92
proposed 5.95
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