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Abstract;

Comprehensive benefits and feasibility analysis to popularize pure-electric buses

As the problem of resource consumption and urban pollution is increasingly serious, the development
of electric vehicles has attracted more and more attention. So as the first step of popularizing electric vehicles in Chi-
na, the comprehensive benefits and feasibility analysis of pure-electric buses has significant research value. Based on
the development background and current situation of the pure-electric bus in China, this study evaluated its economic,
energy and environmental benefits through establishing life cycle cost model and fuel life cycle analysis. The results
showed that the life cycle cost of the pure-electric bus still lacked market competitiveness and its energy efficiency
would increase obviously in the future. The situation where the proportion of cozl-generated electricity was high up to
78% in China greatly reduced its energy and environmental benefits. This was also a problem we must take into the
consideration to achieve energy saving and emission reduction rather than pollution diversion. The findings of dynamic
simulate operation revealed that because of the high initial investment cost in the first running cycle the enterprise
would still lose 561 200 Yuan in the last year, What’s more. the par value to achieve breakeven was 1.58 Yuan based
on the market incentives, To sum up, it is necessary for government to provide subsidies and support in the early
stage, while the maturational development of pure-electric buses in China eventually depends on the collaborative mo-
tivation of government and market.
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Fig.l Life cycle cost of fuel buses and pure-electric buses
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Table 1 The comprehensive energy effictency of fuel
buses and pure-electric buses %
B MM ARE A EN AL
PRI TR 85 95
REHE 36
EHAE 95 94
FEME 82
WA AR E 30 78
REB A R 24.23 20.56
K2 MBREFEMARDASTERDSESEN
CO, HE fL & IR

Table 2 The CO; emissions of fuel buses and pure-electric
buses in fuel life cycle

i H B ARLE  AERBIALE
BEHAEMIATER 35 L%y 100 kW - h i i
W COz HEfr e 0.579 kg/L  0.85 kg/(kW « h)
T BEAR COp HhiE ke 20.27 85.00
W CO, HEfREE 2.677 kg/L 0 kg/ (kW + h)
POEHEAR CO B ke 93.70 0
CO: WHZE/ % 0 25.4
w

HAAE CO; HME/ ke 113,97 85.00
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Table 3 Pollutant emissions of fuel buses and electric buses g/km
WH SO; NOx PM
w, 1.79 1.22 0.001
BRI A W, 1.99 1.63 0.024
w 3.78 2.85 0.025
W, 1.58 0.97 0.013
ARFAKE W, 0 0 0
w 1.58 0.97 0.013
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Fig.2 The accumulative income and expenses of an
pure-electric bus company in 2014-2021
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Table 4 The operation simulation situation of an pure-electric bus company in 2014-2021 i

A4y Rt A = FIBWA L Bit&5

2014 14 349.93 14 349.93 3 854 —10 495.93 —10 495.93
2015 16 135.03 1785.10 4024 2 238.90 —8 257.03
2016 18 889.84 2 754.81 4194 1439.19 —6 817.84
2017 21 840,17 2 950.33 4 364 1413.67 —5 404.17
2018 24 988.78 3 148.61 4535 1 386.39 —4 017.78
2019 28 338.46 3 349.68 4 705 1 355.32 —2 662.46
2020 31 891.98 3 553.52 4 875 1321.48 —1 340.98
2021 35 652,12 3 760.14 5 045 1 284.86 —56.12
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