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Abstract

Abstract

With the rapid growth of vehicle population, oil external dependence of China
was keeping rising, which brought greater challenges to energy security, traffic
security as well as environmental pollution, especially air pollution.

Under the pressure of global demand for the environment, the electric vehicles
with its significant energy saving and emission reduction advantages, had been
drawing attentions by governments. Government attached great importance to the
development and application of electric vehicles, issued a series of policies to
support the electric vehicles. However, to energy saving and emission reduction of
electric vehicles, there were still a lot of controversies. Especially in China, the
electricity structure was dominated by coal-fire power, whether electric vehicle
could achieve real energy saving and emission reduction remains to confirm.

This study based on circular economy theory and life cycle assessment method
(LCA), selected three different power systems as research objects. They were fuel
automobile power system, electric vehicle power system with lithium-iron ferrous
phosphate battery (LFP) and electric vehicle power system with nickel cobalt
manganese lithium battery (NCM). In addition, the actual production data of
well-known domestic power battery enterprise was adopted to establish vehicle
power system LCA model, to evaluate the whole life cycle of resource and
environmental impact and to analyse sensitivity factors, thus measures and
sugoestions were put forword from the perspective of energy structure adjustment,
policy guidance, industry technology innovaion and enterprise circular economy
development.

The results showed that no matter the mineral resources exhaustion of electric
vehicle power system or the environmental emission, were more than fuel vehicle
power system. Global warming potential value of fuel vehicles, LFP electric
vehicles, NCM electric vehicles power system respectively contributed 63.01%,

46.42% and 70.46% to the life cycle environmental impact. In this study, the
1T



Abstract

atmospheric emission index (including PMas.10, PM25, SO,, NOx, CO,, CO and
VOC) of different environmental impact types were selected to analyse the pollution
source of atmospheric environment. Under energy saving and emission reduction
binding targets of “12™ Five-Year” Planning of Air Pollution Prevention and Control,
in addition to NOx and VOC, emissions of the rest atmospheric characteristics of
electric vehicle power system were lower than the fuel vehicle. Taking CO, as an
example, LFP electric power system and NCM electric power system were reduced
by 435kg and 940.5kg than the fuel power system respectively. As a result, the main
contributor of urban air pollution was the fuel vehicle emissions.

Power structure and battery energy density were selected to analyse sensitivity.
The result of contrast with Fujian province, the current energy efficiency ranked first
in China, proved that the optimization of electric power structure was helpful to
improve the environmental impact of the whole life cycle of the power system. The
comparative analysis of battery energy density was under the two scenarios, one was
180Wh/kg and the other was 300Wh/kg. The result showed that with the increase of
the energy density, the environmental impact of the whole life cycle of electric
vehicle power system was reduced.

Based on the results of the analysis, this study put forward the following
suggestions: (1) optimizing the energy structure and increasing the propotion of
clean electricity; (2) the south of China should be given priority to promote eletric
vehicles; (3) improving battery energy density, reducing the battery quality,
improving recycling technology of waste automotive parts and the way of battery
recovery, building echelon recycling industry chain; (4) exploring the mode of
circular economy of power battery enterprise, building circular and ecological

enterprise.

Key Words: Circular economy; Life cycle assessment; Power system;

Environmental impact; Energy conservation and emission reduction
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