
Copyright  2019
All Rights Reserved

Industry, Science and Technology International Strategy Center

Copyright  2019
All Rights Reserved

Industry, Science and Technology International Strategy Center

Richard Hsieh  Research Manager
Industrial Technology Research Institute (ITRI)

Industry, Science and Technology International Strategy Center (ISTI)
Intelligent Vehicle System Research Department

2019/10/15

The Battery Technology Needs of China's 
Leading xEV OEMs



Copyright  2019
All Rights Reserved

Industry, Science and Technology International Strategy Center

1

Industrial Technology Research Institute (ITRI)
Taiwan’s Largest and One of the World’s 

Leading High-tech Applied Research Institutions

 Committed to utilizing its R&D results to drive industrial 
development and create economic value

 Focuses on the fields of Smart Living, Quality Health, 
and Sustainable Environments

Founded 
in 1973

27,000+
Patents

6,000+
Total Staff

270+
Startups & 

Spinoffs

600+
Transferred 

Technologies*

 Overseas branch offices in the U.S., Europe, and Japan 
in an effort to extend its R&D scope and promote 
opportunities for international cooperation

* Per year
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Industrial Technology Research Institute
INNOVATING A BETTER FUTURE!

ITRI Southern Region Campus 

ITRI Central Region Campus

Biomedical Technology and Device Research Laboratories

Green Energy and Environment Research Laboratories

Material and Chemical Research Laboratories

Mechanical and Mechatronics Systems Research Laboratories

Information and Communications Research Laboratories

Electronic and Optoelectronic System Research Laboratories

Center for Measurement Standards

Service Systems Technology Center

Industry, Science and Technology International Strategy Center

Computational Intelligence Technology Center

Intelligent Machinery Technology Center

Smart Microsystems Technology Center

Laser and Additive Manufacturing Technology Center

Also a winner of 
 Frost & Sullivan Best Practices New Product Innovation Award
 Aviation Week’s A&D SIC Awards
 WSJ Technology Innovation Awards
 Thomson Reuters Taiwan Innovation Awards

Has won 36 R&D 100 Awards 
since 2008

Named Thomson Reuters Top 100 
Global Innovators in 2014

OrganizationsHonor
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China
30.1%

Japan
28.1%

USA
17.2%

UK
3.4%

France
3.3%

Others
17.9%

China Had the Highest Global Electric Passenger 
Vehicle Sales in 2018

Source：Marklines (2019/9 ); ITRI-ISTI (2019/9）
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Note: Not Including 
Low-Speed Electric 
Vehicles

Note: Not Including 
Low-Speed Electric 
Vehicles

Global Electric Vehicle Sales (Including HEVs)

4,067,000
in 2018 

Japan
36.2%

China
21.7%

USA
17.7%

UK
3.5%

France
3.3%

Others
17.6%

3,164,000
in 2017 
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xEVs’ Companies Facing the Pressing Need for Driving 
Range and Battery Energy Density Upgrading

Manufacturer’s Benefit

Source：ITRI/ISTI (2019/9） 5

Central Government Subsidy Requirements

Vehicles

Directly Related to Battery 
Performance

Indirectly Related to Battery Performance
(Power System Performance)

Charging
Speed (C)

Energy 
Density
(Wh/Kg)

Driving 
Range
（km）

Power 
Efficiency
(Wh/Kg*Km)

Energy 
Consumption

BEV ≥ 125 ≥ 250 ●(Wh/100 km)
PHEV ≥ 50 ○(L/100 km)
E-Bus ≥ 135 ≥ 200 ≤ 0.19

Fast Charging
E-Bus ≥ 3C

E-Truck ≥ 125 ≥ 80 ≤ 0.3

● Calculated With Different BEV’s Weight
○ Compared With Same Level ICEs Vehicle
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BYD
15.9%

Toyota
15.2%

BAIC
14.7%

Roewe
6.5%

ZD
6.2%

Others
41.5%

BYD
18.5%

BAIC
12.2%

Toyota
12.2%

Roewe
7.6%

Chery
5.1%

Others
44.4%

2018 China Electric Passenger Vehicle Sales 
Grew by 78.9% Compared with 2017

Source： Marklines（2019/9）；ITRI-ISTI (2019/9） 7

1,226,945 in 2018 685,507  in 2017 
Note: Not Including 
Low-Speed Electric 
Vehicles

Note: Not Including 
Low-Speed Electric 
Vehicles

China Passenger 
Electric Vehicle 

Sales
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BYD Abandons AC Fast-Charging Technology and Turns to 
DC Fast-Charging Technology Research and Development

BYD
Reasons for Abandoning AC Fast-Charging Technology 
 Over 90% of BEV models in China have adopted DC fast-charging 

technology
 The cost of AC fast-charging technology is more than the DC type
 There are possible safety worries of AC fast-charging technology 

Source： Marklines（2019/9）；ITRI/ISTI (2019/9） 8

2018 
Sales 
Rank

Model Class 2018 Sales
(Unit) 2018 Battery Battery Range

(kWh)
Pure Battery

Driving Range
（km）

1 Qin D 57,952 NCM BEV：56.4
PHEV：18.4

BEV：420
PHEV：70

2 E5 D 46,213 NCM BEV：61 BEV：480

3 Song SUV 39,318 NCM BEV：61.9 BEV：502

4 Tang SUV 37,146 NCM BEV：82.8 BEV：600

5 Yuan SUV 35,699 NCM BEV：53.2 BEV：410

NCM: Lithium Nickel Cobalt Manganese Oxide
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BAIC
Super Fast Charging Technology
 Developed in Future Science City in Beijing

» The system operates at 700V，Maximum 300 A DC charging current，charge 
electricity to 300 km driving range in 10 mins at room temperature

» Uses a liquid cooling charging connection system and battery pack

BAIC Announced Its Super Fast-Charging Technology Can 
Charge Electricity to 300 km Driving Range in 10 Mins

Source： Marklines（2019/9）；ITRI/ISTI (2019/9） 9

2018 
Sales 
Rank

Model Class 2018 Sales
(Unit) 2018 Battery Battery Capacity

(kWh)
Pure Battery

Driving Range
（km）

1 EC180 A 91,954 LiFePO4
→ NCM BEV：20.3 BEV：202

2 Senova E 28,504 NCM BEV：54.6 BEV：380

3 EX 360 SUV 767 NCM BEV：48 BEV：390

4 Lite A00 565 NCM BEV：16.4 BEV：300

- EC5 SUV - NCM BEV：48 BEV：403

NCM: Lithium Nickel Cobalt Manganese Oxide
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Roewe Applies Heat Pump Technology 

Roewe
Uses an Automotive Air Conditioning Heat Pump System
 Applis on MARVEL-X and Ei5

» Supplied by Sanden Automotive Climate Systems Corporation (SDAS)
» Improvement in energy efficiency of air conditioning in the outside temperature 

range of 5 to 25 degrees Celsius to prevent cruising distance from being 
decreased

Source： Marklines（2019/9）；ITRI/ISTI (2019/9）
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2018 
Sales 
Rank

Model Class
2018 
Sales
(Unit)

2018 Battery Battery Capacity
(kWh)

Pure Battery
Driving Capacity

（km）

1 i6 D 33,347 NCM PHEV：8 PHEV：53

2 RX5 SUV 27,208 NCM BEV：48.3
PHEV：12

BEV：320
PHEV：60

3 i5 MPV 26,008 NCM BEV：35 BEV：301

4 Marvel- X SUV 3,419 NCM PHEV：12
BEV：52.5

PHEV：60
BEV：500

5 950 D 2,807 NCM PHEV：12 PHEV：60

NCM : Lithium Nickel Cobalt Manganese Oxide
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2018 China Electric Bus Sales Grew by 2.4% 
Compared with 2017

Source： MIIT（2019/9）；ITRI/ISTI (2019/9）
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China Electric 
Bus Sales

Yutong
27.0%

BYD
13.9%

Yinlong
8.0%

Zhongton
g

7.5%

CSR
6.5%

Others
37.1%

91,174 in 2018 

Yutong
23.5%

BYD
8.3%

Zhongtong
7.8%

Granton
6.0%CSR

5.7%

Others
48.7%

89,000 in 2017 
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Type Models

City 
Bus

BEV-E6 BEV-E8 MINI BEV-E8 BEV-E10 BEV-E12 PHEV-H8 PHEV-H10

High 
Way
Bus

BEV-E8 BEV-E9 BEV-E10 BEV-12

Yutong Held an E10 Trial Operation in the UK and Found a Second 
Charge Was Required to Complete a Single Day’s Driving

Yutong
Held an E10 trial operation with Stagecoach in the UK
A battery system applying LFP (324 kWh) was supplied by CATL with no 

liquid cooling device
The official driving range is around 290 km, but at the UK's year-round 

temperature (10-15℃), the range is approximately 208km

Source： Yutong (2019/9)；ITIR/ISTI (2019/9） 12
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BYD Sold 300 Electric Buses in the UK between 2013 and 
2018; It Continues to Develop its Lightweight and Modular 

Technology Battery System

BYD
 UK- Joint Venture
 Joint venture with Alexander Dennis
 Assembled in the UK with Chinese-made or Hungarian-made chassis (ADL-E400EV)
 Sold 300 Electric Buses in the UK between 2013 and 2018
 Lightweight technology battery system

» It replaced the original aluminum alloy housing with a plastic housing
 Modular technology battery system

» Uniform capacity、housing、heat cycle management lines

Source：BYD (2019/9)；ITRI/ISTI (2019/9） 13

Type Models

City Bus

BEV-K9 (12m) BEV-K8 (10.5m) BEV-K7 (8m) BEV-K6 (7m) BEV-K8s (10.2m)

High Way
Bus

BEV-C8 (10.5m) BEV-C7 (8~9m) BEV-C6( 7m)
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Yinglong’s LTO Battery has 3 Main Advantages Over LFP 
Batteries: Fast-Charging Technology Can Be Applied; It Has a 

Longer Life Cycle; and It Still Works at Low Temperatures
Battery type depends on Yinglong’s model

 LTO or LFP is applied depending on the driving range needs

14

Type Models

Vintage
Tour Bus High Way Bus

GTQ6853BEV (8.5m) GTQ6103BEV (10.5m) GTQ6123BEV (12.0m) GTQ6119BEV (10.7m)

Dolphin 
Bus Double-Decker

CAT6680CRBEVT
(6.8m)

GTQ6146BEV (13.7m) CAT6180DRBEVT
(18.0m)

GTQ6131BEV(12.8m)

87% discharge efficiency after 
30,000 discharges Normal charge and discharge at -50℃Fully charged in 6 mins

Source：Yinlong (2019/9)；ITRI/ISTI (2019/9）
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The Next Step After Increasing the Number of 
Charging Stations Is Reducing Charging Time

21,000

46,657

86,365

130,508

163,667

9,000 12,101

54,889

83,395

111,333

30,000

58,758

141,254

213,903

275,000

0

50,000

100,000

150,000

200,000

250,000

300,000

2014 2015 2016 2017 2018

Slow
Fast
Total

Source: IEA (2019/9) ; ITRI/ISTI (2019/9) 16

Publicly accessible chargers in China

Year

Units
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Fast Charging Will Affect Battery Lifespan
• The amount of energy coming from and going to vehicle batteries

should be controlled so that the power is as low as possible. High-
power charge/discharge will cause battery degradation and
capacity fade.

Source: Qnovo (2017/11) 

700 cycles means around 210,000 kms
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The Development of xEV DC Fast-Charging 
Technology Will Bring About Changes in Batteries 

and Power Devices
• Technical Challenges

Topic Description

Battery

• Increase the electrode thickness
• Increases battery energy density and increased battery life
• Thicker electrode layers can hinder fast charging

• Increased electrode thickness
• Charging speed must be slowed down to avoid lithium plating, which 

affects electrode reaction performance and accelerates decay 
• Even when the battery volume limit and charging speed are met at the 

same time, fast charging can cause the battery temperature to soar and 
reduce battery life

Power 
Device

• If the system voltage is increased from 400V to 800V
• It means charge current can be halved to reduce harness and vehicle 

weight, but voltage increase will affect all drive system path 
components 

• This will Impact power motors, inverters, charging systems, thermal 
management systems and power components, and will extend safety 
protection issues

Source：ITRI/ISTI（2019 / 9）
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Adhesive and Coating Products Have the 
Opportunity to be Applied to Battery Structural 

Integration, Moisture, Overheating/Cold and Current 
Protection Needs

Source：ITRI/ISTI（2019 / 9）；Henkel (2019/9) 19

Topic Needs Related Adhesive and Coating Products 

Battery

• Battery cell integrated into 
battery pack

• Battery cell/group moisture-
proof

• Structural adhesives
• Sealant 
• Functional coating

• Protect the battery from 
overheating

• Protect the battery from 
becoming too cold

• Maintain a constant 
operating temperature 
range of 15 to 35 degrees 

• Thermal balm
• Cooling materials
• Gap-filling hot compounds
• Temperature self-adjusting printable ink
Maintain battery temperature under 

extreme conditions 
 The battery is at least 10 degrees 

Celsius when the vehicle is started

• Battery Management 
System (BMS) current 
protection

• Conductive paste 
• Conductive materials
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LTO Has Been Studied in Taiwan by CPC

CPC
 At the end of 2018, CPC signed a 

contract with Tangeng and Sanyang
to use CPC-made LTO batteries in 
electric buses and electric 
motorcycles / scooters

 There are currently three types of 
lithium battery anode materials, 
including carbon, silicon and 
lithium titanate (LTO)

 To date, CPC has more than 5 years 
of research and development 
experience

 Now, the current annual production 
of LTO in Jiayi Demonstration Park 
is 18 tons/year; an average of 3 kg 
can produce 1 kWh of electricity

Source: CPC (2019/9) 20

Safe

Cycle

Rate

Storage

Temperature

Energy
Density

Power
Density

Cost

LTO
C
Si
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Xing Uses Battery Pack Cooling Technology as its 
Core Technology; It has Created Numerous Vehicles 

That Run On Purely Electric Power

• Xing
– Xing’s independent development patent

 Immersion-Cooling High Discharge Modular Battery System (ICHD)
– Cooling the battery with 3M Novec electronic engineering fluid 

 Used in the past for supercomputer cooling
 Good thermal efficiency
 Fire extinguishing power

Source：Xing (2019/9)
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Conclusion

23Source：Dreamstime (2019/8) 

• China had the highest global electric passenger vehicle
sales in 2018

• xEVs’ companies are facing the pressing need for driving
range and battery energy density upgrading

• 2018 China electric passenger vehicle sales grew by 78.9% 
compared with 2017

• Leading OEMs are interested in fast-charging and air 
conditioning technology 

• 2018 china electric bus sales grew by 2.4% compared with
2017

• Leading OEMs are interested in keeping driving range 
stable in different countries, and developing lightweight 
and modular technology of battery system and fast-
charging technology 

• The next step after increasing the number of charging
stations is reducing charging time

• Fast charging will affect battery lifespan
• There is good LTO technology and battery pack cooling

technology in Taiwan
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Given the rapid pace of change in cutting-edge technology and industry development, the timeliness and comprehensiveness of the information 
included in this presentation cannot be guaranteed by ITRI. Users of this presentation shall bear full liability for any injury or loss that may be 
sustained as a result. The Copyright of this presentation belongs to ITRI and none of this presentation, either in part or in whole, in any form, may 
be reproduced, publicly transmitted, modified or distributed or used by other means without permission from ITRI.

http://www.iek.org.tw

2025 Vision: 

Inspire science and 

technology innovation and 

value-up for Taiwan industries

Thank You

Richard Hsieh  Research Manager
Intelligent Vehicle System Research Department
RichardHsieh@itri.org.tw
+886-3-5914359


