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Outline
• Global drive for electric mobility esp. 2&3w for emerging countries
• Rationale for battery swapping standard
• Development in Thailand

– Policy & Target
– National standard drafting & updating

• Development in Indonesia
– Policy & Target
– Related projects

• Concluding remarks & Take-away messages
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Transport Roles in Air Quality & Climate Change
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“Transport and Climate Change”

“Urban air pollution (PM)”

WHO safe level 

of 20 ug/m3 PM10

“Transport and Air Quality”

http://www.airqualityandmobility.org/PCFV/PDF/ElectricVehiclesProgramme.pdf
Eric Fisk, Hannah Ritchie and Max Roser, 2017, retrieve from https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions#future-emissions
ETP2016 (IEA2016)

Based on policies and 
pledges as of November-2021



Three Vehicle Groups of UNEP’s Target
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http://www.airqualityandmobility.org/PCFV/PDF/ElectricVehiclesProgramme.pdf

Mainstreaming Electric 
Mobility 2&3 Wheelers in 
Philippines, Thailand and 

Vietnam
Global motorcycle sale & 

production (2019)

Source: ABeam Consulting (2021)

Source: ERIA (2022)



Rationale for Battery Swapping Standard
• Why swapping?

– Can reduce charging time during daily usage
– Can integrate with Battery-as-a-Service (BaaS) model for affordable monthly 

subscription fee to reduce upfront investment for e2w owner
– Can improve battery life with proper handling by professionals 
– Can help reduce impact on grid and accommodate renewable electricity

• Why standard?
– Can reduce expensive charging infrastructure investment (from both government 

and industry) for common interoperability 
– Can aggregate enough demand on e2w battery for industrial investment
– Can guide e2w industry for faster development
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EV Target in Thailand from 30@30 Policy
• 30% of vehicle production in 2030 is EV

7https://www.bangkokpost.com/auto/news/2089087/govt-ups-e-car-drive

Accumulative 

In 2030, e2w production are 675,000 units 

In 2030, e2w battery 
swapping stations are 
1,400 stations

https://www.bangkokpost.com/auto/news/2089087/govt-ups-e-car-drive


Popularity and Acceptability of electric 2 wheelers 
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• One of National Oil Company (Bangchak) demonstrates e2w taxi 
with battery swapping option for 150-kilometer trip. 

https://www.bangchak.co.th/en/newsroom/bangchak-news/575/bangchak-launches-startup-winnonie-
debt-free-motorcycle-taxi-stand-deploys-green-innovation-in-raising-taxi-motorcyclists-quality-of-life

• UNEP electric mobility project in Thailand [implemented by ENTEC) 
receive 50 e2w donation from TAILG for 1st and last mile mobility

https://lifeandsciencenews.com/?p=23467

• Delivery Service Provider (DHL Express Thailand) demonstrates 50 
e2w to delivery fleet.

https://lot.dhl.com/electric-motorcycles-powered-up-for-deliveries-in-thailand/

• National Grid (EGAT: Electricity Generating Authority of Thailand) 
launches “Electric motorbike Taxis and Boats” to support public 
transportation connection of road, rail and water.

https://www.egat.co.th/en/news-announcement/news-release/egat-launches-electric-motorbike-
taxis-and-boats-to-support-public-transportation-connection-of-wheels-rails-and-boats

https://www.bangchak.co.th/en/newsroom/bangchak-news/575/bangchak-launches-startup-winnonie-debt-free-motorcycle-taxi-stand-deploys-green-innovation-in-raising-taxi-motorcyclists-quality-of-life
https://www.bangchak.co.th/en/newsroom/bangchak-news/575/bangchak-launches-startup-winnonie-debt-free-motorcycle-taxi-stand-deploys-green-innovation-in-raising-taxi-motorcyclists-quality-of-life
https://lifeandsciencenews.com/?p=23467
https://lot.dhl.com/electric-motorcycles-powered-up-for-deliveries-in-thailand/
https://www.egat.co.th/en/news-announcement/news-release/egat-launches-electric-motorbike-taxis-and-boats-to-support-public-transportation-connection-of-wheels-rails-and-boats
https://www.egat.co.th/en/news-announcement/news-release/egat-launches-electric-motorbike-taxis-and-boats-to-support-public-transportation-connection-of-wheels-rails-and-boats


Voluntary National Standard on e2w Battery Swapping (TISI3316-2564)
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Title: Electric Mopeds and Motorcycles - Removable Rechargeable Electrical Energy Storage System

This voluntary standard issued in 2021 to serve as general guideline for further refinement

Dimension of swappable battery

Voltage range: 48, 60, 72V

Recommended connectors with CANBUS or RS485 communication



Existing e2w Battery Swapping Consortium
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• Collaboration project among 

Japanese MC companies

• Testing battery swapping for 

20 e2w within Osaka 

University

e-yan OSAKA projectSwappable Batteries Motorcycle Consortium

• Collaboration between

Japanese and Europe MC 

companies

• Aim to establish battery 

swapping standard in 

Europe

Thailand common platform



Thailand Battery Swapping Platform (2021-23)
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Methodology for Refining National Standard
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Global Survey from 208 e2w Models: Voltage
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Global Survey from 90 Swappable Batteries for e2w
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Global Survey on connectors
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Prototype of Battery for Demonstration Testing
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Item Specification
Overall system

Dimension W x L x H (mm) 145 x 180 x 340

Total Weight TBD

Storage temperature 0-35°C

Operating temperature Charge: 0-45oC, Discharge: -20-60oC

1. Battery packs

total number of cell 140

number of cell in series 20

number of cell in parallel 7

Cell specifications HDCNR18650-2600-3.6V 2.6Ah

Connection 2 modules 7P10S in series (7P10S*2)

pack capacity (Ah) 18.2

pack nominal voltage (V) 72

pack minimum voltage (V) 55

pack maximum voltage (V) 84

pack Energy (kWh) 1.31

Normal discharging current (A) 18.2A (1C)

max cont. discharge current (A) 54.6A (3C)

max pulse discharge current (A), 20 seconds 72A (@ 20-100% SOC), 120 A (@40-100%C)

Normal charging current (A) 9.1A (C/2)

Max charging current (A) 18.2A (1C)

total cells weight (kg) 6.44

2.    BMS

Maximum continuous current Discharge 150A / Charge 75A

Connections 1 Centralized system

Cell balancing method Passive

Cell balancing current 30 +/-5 mA @ cell voltage >3.8V

Cell balancing guarantee voltage ∆ Vcell ≤ 50 mV

Rated supply voltage No (user energy from battery pack)
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Source: Directorate General of Electricity, MEMR 2023



Battery-Based EVs (KBLBB) Programs
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e2w Conversion Program
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EV Infrastructure License
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Indonesian Target on EV
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Battery Swapping Platform

23



Outline
• Global drive for electric mobility esp. 2&3w for emerging countries
• Rationale for battery swapping standard
• Development in Thailand

– Policy & Target
– National standard drafting & updating

• Development in Indonesia
– Policy & Target
– Related projects

• Concluding remarks & Take-away messages
24



Concluding Remarks

• Despite obvious benefits from battery swapping harmonization, mandatory 
national or regional standard does NOT exist (only large market-shared 
industrial standard)

• For countries with existing large number of e2w, hard to propose national 
standard due to current dominating player. However, there might be room 
for emerging countries with small fraction of e2w

• What can be realistically achieved with battery swapping standard and how 
to overcome challenges?

• ASEAN, e.g. Thailand and Indonesia, can provide best practice and lesson 
learned for other emerging countries
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Take-away Messages
• First, identify merit for national or regional battery swapping standard
• If yes, can follow Thailand process of formulating national standard

– Survey on 2w usage in terms of required performance (power, speed, distance per swap) 
under constraints (battery cost, weight) with related stakeholders (consortium established if 
needed)

– Design technical specs: voltage, battery (chemistry/capacity/size/weight/charging 
cycles/location in e2w), connector (type/location on battery) 

– Prototype testing to get consensus from related stakeholders/consortium (including industrial 
standard governmental organization) over time

• Points to consider for battery swapping standard
– Industrial acceptance, competition
– How to justify “right” choice? Impact of fixed standard on e2w tech development & design?
– Sensitivity analysis on battery price (still make sense to swap?)
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