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Core Technical Elements of Battery System
Through the advanced development of battery system technology, provide customers with safer and
longer-range electric vehicles

Modular System
Configuring standard modular systems for efficient 

operating and optimizing whole product family

BMS & Electronics
Accurate battery monitoring and 

cloud-based battery modeling
Enhanced BMS: Battery System Control + Advanced 

Pre-safety Diagnostics and Remaining Life Assessment 

Technology Provide Customers with Differentiated Value

detection

AI Model

Physics based Model
(Electrochemical Model)

Prediction of Individual 
Battery State

BSA (Battery State of 
Health) Prediction

Pre-diagnosis and Prediction

Thermal Management

Air-cooling Liquid-cooling Top/bottom Immersion

Optimize thermal management system considering 

vehicle requirements and cell characteristics
Maximize integration efficiency to improve energy 

density, flexibility and reduce cost

Energy & Packing Density

Structural Safety
Securing structural safety through

various collision tests of EV

Front/rear
collision

Side
collision

Bottom
collision

Drop / 
Compress



Battery Pack Thermal Management

Rezvanizaniani, Seyed Mohammad & Liu, Zongchang & Chen, Yan & Lee, Jay. (2014). 



HMG’s Battery Competitiveness
Strengthen competitiveness considering battery energy density, cost, new technologies, etc

BATTERY 

SYSTEM 

COMPETITIVE

-NESS
System Cost
($/kWh, Pack)

2021 E-GMP 2025 eM 2030

Energy Density
(wh/ℓ)

Compared

to 2021 

+50%

-40%

Strategies for competitiveness

Cost

- Enhancing system efficiency through
the application of modular architecture

- Diversification of Chemistry using
low-cost Materials

Density

- Cell to Module →Cell to Pack

- Application of Next-Generation 
batteries (LMB, SSB)



Maintaining Battery Temperature at Various 
Conditions

Rezvanizaniani, Seyed Mohammad & Liu, Zongchang & Chen, Yan & Lee, Jay. (2014). 



Example: Managing High Temperature



Example: Managing Low Temperature

Ideal
Winter

Reduced range
power output

Increased charge time
Battery aging



Example: Managing Low Temperature

Direct heating on battery surfaces

Self heating – Alternating Current (AC) 

Coolant heating

IdealWinter
Efficient Thermal 

Management



Example: Managing Low Temperature

17% less energy for 
cabin comfort

8% increased 
electric range

Under conditions of -7 ℃
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