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Fig.1 Schematic diagram of wind speed prediction based on

spatial correlation by k-nearest neighbor
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Fig.3 Flowchart of wind speed prediction based on

spatial correlation by k-nearest neighbor
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Ultra-short term wind speed prediction based on spatial correlation by k-nearest neighbor
YANG Zhengling' ,ZHAO Qiang' , WU Bingwei' ,HOU Jinyi',CHEN Xi' ,ZHANG Jun®
(1. School of Electrical and Information Engineering, Tianjin University , Tianjin 300072, China;
2. Key Laboratory of Process Measurement and Control , Tianjin University , Tianjin 300072, China)

Abstract; One approach to improve the accuracy and reliability of ultra-short term wind speed prediction is to tho-
roughly exploit the characteristics and laws of wind speed correlation from historical observations. The reference vec-
tor of k-nearest neighbor prediction based on spatial correlation is formed by the combination of latest local wind
speed historical observations and upstream wind speed observations adjusted by its optimal lag time. The correlation
coefficient is taken as the concrete evaluation index,and & most similar neighbours of the reference vector are opti-
mally selected from the wind speed historical observations. Seven regression models are adopted for the future local
wind speed prediction. The simulative results of wind speed prediction of Huibertgat, Holland in winter show that the
optimal number of k-nearest neighbours is about 100 and the optimal year number of historical data is 10 a by the
prediction of three optimal models,i.e. linear regression, partial least squares regression and least squares support
vector machine regression,and the proposed method can effectively use the similarity of historical data for reliable
ultrashort term wind speed prediction.

Key words: wind speed prediction ;ultra-short term ;spatial correlation ;k-nearest neighbor ; historical observations
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Parallel optimal allocation of distributed PV in distribution network
considering active management
SUN Min',YU Yuan®,ZENG Wei' ,PENG Chunhua®
(1. State Grid Jiangxi Electric Power Research Institute , Nanchang 330096, China;

2. School of Electrical & Automation Engineering, East China Jiaotong University , Nanchang 330013, China)
Abstract: The rapid development of AM( Active Management) technology provides possibility for large-scale distri-
buted PV ( PhotoVoltaic) power generation accessing to distribution network. An optimal allocation model with the
combination of AM and optimal distributed PV allocation, which takes the installation position, capacity, and AM
measures as its decision variables and the maximum distributed PV energy permeability and the minimum voltage de-
viation as its objectives. The multi-scenario analysis based on dichotomous K-means clustering is used to deal with
the uncertainties and temporal characteristics of PV output and load, which overcomes the shortage that K-means
clustering scenario reduction is sensitive to the selection of initial centroid. The multi-scenario analysis and multi-ob-
jective differential evolution algorithm based on parallel computing are proposed to solve the optimization model , and
the optimal PV allocation scheme and AM strategy of distribution network are obtained. The simulative results of
IEEE 33-bus distribution network show that the proposed method can effectively improve the distributed PV penetra-
tion amount and ensure the power supply quality.

Key words : active management ; optimal photovoltaic allocation ; energy permeability ; voltage deviation ;parallel com-
puting ; dichotomous K-means



