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Abstract

This study investigates the multi-period optimal deployment of converting gas sta-
tions at highway service area into charging stations. The method utilizes a mixed-integer
programming model that considers important factors such as battery efficiency, fueling
facility composition, multiple types of charging piles, charging pile construction costs,
total budget, and fueling facility capacity. It also takes into account both electric and
non-electric vehicles, allowing the model to capture the maximum total flow of the two
different types of fuel. The results of the multi-period charging station deployment opti-
mization model generated different quantities of charging piles, with different types and
deployment methods, for various service areas along the national highways. The results
also show the service flow and service rate of different vehicle types in each period. Sensi-
tivity analysis was conducted to explore the impact of changes in various variables on the
results, and strategies and recommendations were provided based on the factors mentioned

above.
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I~ RF B 2 2 2 2 2 10
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30415 LW ATH E 2T R (R4 2

T — = = g E/A Total
FIE R B 0 0 0 0 0 0
HRHE 0 0 0 0 0 0
ARBHE 0 0 0 0 0 0
B IF IR B 0 0 0 0 0 0
HBRHE 0 0 0 0 0 0
& B 0 0 0 0 0 0

4 4.1.60 L HATH - LT R (& 41)

T — = = g A Total
P IRRS B 34 0 73 0 9 116
B IRHEE 16 0 33 0 0 49
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B E IR B 29 0 58 0 0 87
B R B 17 0 33 0 0 50
1= t& IR F5 B 25 0 48 0 0 73

£ 417 £ W ATH - T IR (R 4K0)
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+ B R B 0 0 0 0 0 0
# 2 RA B 0 0 0 0 0 0
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% R B 0 0 0 0 0 0
I~ B 0 0 0 0 0 0
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+ B R B 0 0 0 0 0 0
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BRI E 0 0 0 0 0 0
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IR B 0 0 0 0 0 0
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