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Analysis on Economy of New Energy Bus Considering Time Value of Funds

WAN Jian, JI Jin-zhang, WANG Wei-feng

(Jiangsu Provincial Transport Planning and Design Institute, Nanjing Jiangsu 210005, China)

Abstract. Based on the theory of time value of funds, we established an economic analysis model for bus
service which takes net present value of investment in the whole bus life cycle and the costs of purchase,
maintenance and energy consumption as the impact factors. With the bus operation data in Nanjing area in
2013, we comparatively analyzed the service economy of hybrid electric, battery electric and conventional
diesel buses through the established model. The research result shows that (1) the net present values of
investment of the 3 types of bus are 2 125 500 yuan, 2 481 200 yuan and 2 102 400 yuan respectively,
hybrid electric bus and conventional diesel bus are more economical than battery electric bus; (2) because of
the outstanding energy-saving performance, battery electric bus has good application prospect and its
economy could be acceptable when the battery cost is reduced by 28. 5%.
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Fig. 1 Investment outflow diagram
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Tab.1 Cost composition in bus life cycle
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Tab.2 Basic parameters of selected 3 types of bus
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Tab.3 Factory cost of 3 types of bus (unit; x10* yuan)
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Tab. 4 Repair and maintenance cost for 3 types of bus

(unit: x10* yuan)

AEMy/4E 2013 2014 2015 2016 2017 2018 2019 2020
ChB 0.6 1.2 1.4 1.6 1.8 20 22 24
HEB 2.6 3.2 3.4 36 38 40 42 4.4
BEB 2.6 3.2 634 3.6 38 440 4.2 4.4
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Tab.5 Prediction of diesel oil prices in Nanjing from
2014 to 2020 (unit ; yuan/ L)
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Tab. 6 Prediction of industrial electricity prices in
Nanjing from 2014 to 2020 (unit: yuan/ (kW - h))

P s A Kl
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Fiffy 0.726 0.813 0.889 0.907 0.923 0.939 0.956 0.972 0.988 1.004
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Tab.7 Prediction of annual average energy consumption

costs of 3 types of bus (unit: x10* yuan)

Fy/4E 2013 2014 2015 2016 2017 2018 2019 2020
CDB 17.50 18.37 20.74 24.26 28.02 32.36 35.82 39.34
HEB 15.09 15.85 17.90 20.93 24.17 27.91 30.90 33.94
BEB 7.30 7.45 7.58 7.71 7.85 7.98 8.11 8.24
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Fig.2 Economy of 3 types of bus based on dynamic cost model
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