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Abstract—Transportation is an important necessity for 

traveling long distances. Today's transportation, such as 

battery electric vehicles, is a developing technology to reduce 

fossil fuel consumption and exhaust emissions. In Indonesia, 

motorbikes are private vehicles owned by every individual. 

Battery electric motorbikes (BEM) are a type of electric vehicle 

that is widely used to travel to other places. However, public 

infrastructure related to battery charging is not yet fully ready. 

Most of the energy in 2023 will still come from fossil fuel power 

plants. This condition shows that the source of emissions is 

moving from roads to power plants and must be changed by 

using renewable energy sources (RES). The paper shows the 

identification of the potential for solar and wind energy that can 

be applied to replace fossil energy. Energy from solar and wind 

is converted into electrical energy to be used to charge batteries 

at the BEM. The results of identifying energy potential show the 

possibility of using photovoltaics (PV) and wind turbines (WT) 

for the BEM battery charging process. Average daily energy 

shows production of up to 14,461 kWh/year for solar energy and 

8,327 kWh/year for wind energy. The energy produced by RES 

shows a reduction in CO2 gas emissions of up to 2,560 kg/year.  

Keywords—battery electric motorcycle, photovoltaic, 

renewable energy sources, wind turbine 

I. INTRODUCTION  

Today's conditions, transportation in Indonesia has started 
to use electric propulsion sources. The issue of increasing 
greenhouse gases is driving electric transportation to grow 
and have many users. The large impact of greenhouse 
emissions has prompted the government to formulate 
regulations regarding the use of electric transportation. 
Government support is contained in legal regulations from 
2020 to 2023. These regulations cover the use of electric 
vehicles, conversion of conventional vehicles to electric 
vehicles, import purchasing of electric vehicle components, 
and provision of infrastructure for electric vehicles. The 
potential for providing infrastructure such as charging stations 
provides enormous opportunities in the fields of research and 
economics. However, electrical energy from electric vehicle 
charging stations still comes from fossil fuel power plants.  

The current use of charging stations only moves the source 
of emissions from the road to the power generation source. 
The emission problem is not solved by using electric 
transportation, but the energy source still comes from fossils. 
The increasing use of electric vehicles certainly has an impact 
on increasing emissions produced by fossil fuel power plants. 
The issue of electric vehicles being a solution to reducing 
emissions will turn into increasing carbon emissions at power 
plants. This condition must be changed by using renewable 
energy sources (RES) as an energy source at charging 
stations. The use of RES can completely reduce emissions 
produced by fossil fuel power plants. RES for charging 
stations such as solar [1], wind, micro hydro, biomass, and 
others [2]–[5]. If a charging electric motorbike (BEM) unit 
requires 2.7 kW of power, then the carbon emissions that can 
be produced are 1.68 kg.CO2 assuming 0.623 kg.CO2/kWh 
for electricity generation emissions in Indonesia [6]. 
Meanwhile, BEM units in Indonesia can reach more than 
1000 units, so that the emissions produced per day reach more 
than 1,680 kg.CO2. This large value can increase the 
greenhouse effect and damage the environment.  

The need for charging stations increases as the number of 
vehicles increases every year. Based on research [4], [7]–[11], 
shows that the use of RES can replace fossil energy sources 
for charging stations. Charging stations which are still 
common are designed for 1-3 electric vehicles. The 
unpreparedness of battery charging station infrastructure will 
have an impact on the decline in electric vehicle users. This 
paper focuses on analyzing the potential of photovoltaic (PV) 
and wind turbine (WT) for BEM charging stations. BEM is a 
type of private electric vehicle with the most users. The 
general charging station for BEM will charge the swapping 
battery. This type of battery is very widely used because it is 
more practical. If the battery runs out, the vehicle owner 
simply exchanges the vehicle battery at a charging station. 
The advantage of using swapping batteries is that when you 
are at a charging station, you can charge more batteries and 
don't use a large space. RES at BEM charging stations will 
make a significant contribution to reducing carbon emissions. 

2023 International Conference on Smart-Green Technology in Electrical and Information Systems (ICSGTEIS)

979-8-3503-8282-2/23/$31.00 ©2023 IEEE ICSGTEIS 2023 | Bali, 2-4 November 2023208

20
23

 In
te

rn
at

io
na

l C
on

fe
re

nc
e 

on
 S

m
ar

t-G
re

en
 T

ec
hn

ol
og

y 
in

 E
le

ct
ric

al
 a

nd
 In

fo
rm

at
io

n 
Sy

st
em

s (
IC

SG
TE

IS
) |

 9
79

-8
-3

50
3-

82
82

-2
/2

3/
$3

1.
00

 ©
20

23
 IE

EE
 | 

D
O

I: 
10

.1
10

9/
IC

SG
TE

IS
60

50
0.

20
23

.1
04

24
25

8

Authorized licensed use limited to: Universiti Malaysia Pahang Al Sultan Abdullah (UMPSA).. Downloaded on July 10,2024 at 06:48:12 UTC from IEEE Xplore.  Restrictions apply. 


