
Accepted Manuscript

A combined forecasting approach with model self-adjustment for renewable
generations and energy loads in smart community

Yong Li, Zhe Wen, Yijia Cao, Yi Tan, Denis Sidorov, Daniil Panasetsky

PII: S0360-5442(17)30597-2

DOI: 10.1016/j.energy.2017.04.032

Reference: EGY 10672

To appear in: Energy

Received Date: 10 January 2017

Revised Date: 7 April 2017

Accepted Date: 8 April 2017

Please cite this article as: Li Y, Wen Z, Cao Y, Tan Y, Sidorov D, Panasetsky D, A combined forecasting
approach with model self-adjustment for renewable generations and energy loads in smart community,
Energy (2017), doi: 10.1016/j.energy.2017.04.032.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.energy.2017.04.032


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 1 

A Combined Forecasting Approach with  

Model Self-Adjustment for Renewable Generations 

and Energy Loads in Smart Community  
 

Yong Li1, Zhe Wen1, 2, Yijia Cao1, Yi Tan1, Denis Sidorov3, and Daniil Panasetsky3 

1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China 

2. State Grid Changsha Power Supply Company, Changsha 410000, China  

3. Energy Systems Institute, Russian Academy of Sciences, Irkutsk 664033, Russia 

  

Abstract: The short-term forecasting of wind power, photovoltaic (PV) generation and loads is important for the secure and eco-

nomical dispatching of smart community with smart grid. Considering the smart community has plenty of distributed generations, 

here, a concept of net load is defined as the active power difference between renewable generations (wind and PV power) and loads. 

Then, a combined forecasting approach, which enables to build a real-time forecasting model with parameters self-adjustment, is pro-

posed for the forecasting of the net load in smart community. Compared with the traditional forecasting methods such as support 

vector machine (SVM), the proposed approach can wavily optimize the parameters of the forecasting model. Besides, an optimal 

method named Grid-GA searching is developed to reduce the computation time during the forecasting. Therefore, it can improve the 

forecasting accuracy even if there is a great of uncertainty component in wind power, PV generation and loads. Detailed case studies 

give a contrastive analysis of the traditional and the proposed forecasting approach. The results show that the proposed approach has 

the capability of self-adaption on the fluctuations of wind and PV power, and can effectively improve the forecasting accuracy and 

efficiency. 
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1. Nomenclature 
 

iξ  Slack variables of the i-th forecasting moment. 

N Size of initial training data. 

n Size of forecasting data. 

xi The i-th element of the input vector. 

yi Desired output value of xi. 

w Weight value of the linear function f(x). 

b Coefficient of the linear function f(x) 
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