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The Impact of Large-Scale Development of Urban Electric Vehicles on
the Atmospheric Environment

HE Xiaojing', LIAO Shiwu? ZHAO Zixiao', YOU Li', WANG Haikun'*
(1. State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing
210023,China; 2.State Grid Jiangsu Electric Power Resource Institution, Nanjing 211103,China)

Abstract:The development of electric vehicles is considered as an important measure to effectively alleviate urban traffic pollution.
However, large-scale connection of electric vehicles may not only increase the emissions in power sector, but also affect the stability
of power grid operation. Take Nanjing as an example, this study comprehensively applied charging behavior survey, Monte Carlo
simulation, COPERT model and emission factor method to evaluate the charging characteristics of electric private cars, taxis and
buses as well as the impact of electric vehicles on emissions from transportation and power sectors. The results show that when the
electrification rate for three kinds of electric vehicles reach 50%, 100% and 100%, the emissions of NO,, PM,, CO, VOCs and CO, are
reduced by 378 t, 305 t, 20 223 t, 3649 t and 4.8 Mt, respectively.However, SO, emissions increase slightly with 1152 t and lead to a 10%
increase of the summer peak load in Nanjing. In order to better improve the air quality of urban environment in China, it is necessary
to comprehensively consider the development strategies of orderly charging of electric vehicles and coordinated promotion of clean
electricity, so as to maximize the environmental benefits of electric vehicles.

Keywords: electric vehicle; charging characteristics;emissions inventory; air pollution
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