Accepted Manuscript

ENERSGY

CVaR Risk-Based Optimization Framework for Renewable Energy Management in
Distribution Systems with DGs and EVs

Wu Jiekang, Wu Zhijiang, Wu Fan, Tang Huiling, Mao Xiaoming

Pl S0360-5442(17)31788-7
DOI: 10.1016/j.energy.2017.10.083
Reference: EGY 11727

To appearin:  Energy

Please cite this article as: Jiekang W, Zhijiang W, Fan W, Huiling T, Xiaoming M, CVaR Risk-Based
Optimization Framework for Renewable Energy Management in Distribution Systems with DGs and EVs,
Energy (2017), doi: 10.1016/j.energy.2017.10.083.

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.


https://doi.org/10.1016/j.energy.2017.10.083

CVaR Risk-Based Optimization Framework for
Renewable Energy Management in Distribution
Systems with DGs and EVs

Wu Jiekang, Wu Zhijiand® Wu Fafi, Tang Huiling, Mao
Xiaoming’
a School of Automation, Guangdong University of Tealogy, China

b South China National Centre of Metrology, China
¢ Guangxi Bo Yang Electric Power Survey and DesignlGd, Guangxi Power Grid Co, Ltd., China.

Abstract—A method based on chance constrained second-apderprogramming (CCSOCP) is presented for the a@ptiisk value control of power loss

in distribution systems with the distributed getiera(DG) of renewable energy systems and elegtidcles (EVs). The charging power of the EV isnsas a
random variable, and the risk value of the powss le due to the uncertainties in the power outpdistributed generation of renewable energy systand
charging power of electric vehicles — is studiedr&bver, a second-order cone programming basedoohé&lalso presented to constrain the potentiklafs
power loss to an acceptable range by optimallydioating the power output of DG and the EV chargiower in a distribution system. A conditional \akt
risk (CVaR) model for the power loss of distributisystems is presented and CVaR is taken as araimigb control the risk value of power loss doe t

uncertainties in DG and EV charging. The resulta t#st on a 69-node system are used to verifydhdity of the risk control method proposed instipiaper.

Key words—distribution systems; risk value control of powesd; distributed generation (DG); electric vehiqle¥); chance constrained second-order
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1. Introduction

The large application of renewable energy, enetgsage and electric vehicle (EV) is a developmeand of distribution
networks. At the user sides, renewable energy ggr&prage and electric vehicles are typically used distributed way, and
this will have a great influence on the power sypmpability, voltage quality and power loss of tistribution networks.
Generally, the output or input power of a great banof distributed generation (DG) systems, distell storage (DS) systems
and electric vehicles at different nodes in différtme periods have great uncertainties and ranéss) the problem the power
supply capability, voltage quality and power loggtimes more prominent, more serious and more uliffie control with great
risk for the operation of the distribution netwarks

The normal operation of a large power grid is tley ko ensuring the continuous and reliable supplglectric power.
However, the existence of various disturbancestlgreereases the potential risk of the normal agien of the power grid. The
failure of the components, such as overhead lindgransformers, is a kind of disturbance, whichses the network to operate
in the abnormal state. Moreover, it is a potemt&, resulting in cascading failures and outagedsents. Power flow transfer in
a power grid is a kind of disturbance, which oftesds to the cascading tripping of certain comptminthe power grid, and is
also a potential risk of power outages. Changésaid, regulation of operation mode of power grigsctive power and voltage
coordinative control, will cause a change or pofiex shift, which may result in the overload of etttomponents of the grid.

It is a significant trend for DG systems and EVp&metrate in distribution systems with even acetdel growth. This trend
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