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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
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Structural Safety

Securing structural safety through
various collision tests of EV

Front/rear Side Bottom Drop /
collision collision collision Compress
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Energy & Packing Density Thermal Management

Maximize integration efficiency to improve energy Optimize thermal management system considering
density, flexibility and reduce cost vehicle requirements and cell characteristics

Cell to Module Cell to Pack Cell to Vehicle
Bottery‘ody integration
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Air-cooling  Liquid-cooling Top/bottom  Immersion

BMS & Electronics Pre-diagnosis and Prediction

Accurate battery monitoring.and Enhanced BMS: Battery System Control + Advanced
cloud-based battery modeling Pre-safety Diagnostics and Remaining Life Assessment
Technology Provide Customers with Differentiated Value
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Battery Pack Thermal Management

Battery conditioning
Charging time ;

' Optimal
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Battery module

Battery temperature
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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 Strategies for competitiveness
COMPETITIVE
-NESS (S$?/ /S;\‘im,%c;itk) +509, - Enhancing system efficiency through

the application of modular architecture
Cost

- Diversification of Chemistry using
low-cost Materials

- Cell to Module = Cell to Pack

Energy Density Density | - Application of Next-Generation
(wh/®) - 40% batteries (LMB, SSB)




Maintaining Battery Temperature at VVarious
Conditions

Battery conditioning
Charging time

Optimal
performance

Battery temperature

Rezvanizaniani, Seyed Mohammad & Liu, Zongchang & Chen, Yan & Lee, Jay. (2014).
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Example: Managing High Temperature

Visualization of
PHP Operation
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Low Temperature
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Example: Managing Low Temperature
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Efficient Thermal
Management

Winter

Direct heating on battery surfaces
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Coolant heating ~4) .3 °C 42.8
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Example: Managing Low Temperature

SHROUD LWR
* HEATING UNIT TRIM

*  PUFOAM

u_\ - INFRARED WARMER
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TRICOT

Under conditions of -7 °C

17% less energy for
cabin comfort

8% Increased
electric range




EV Full Lineup

Strengthening HEV Competitiveness

Expansion of HEV line up and Improvement of Performance/Fuel Efficiency

L. _ Introduction of Next-generation Hybrid
Fo (e

Introduction of TMED-II with significant improvement

s .
2 - = < in performance and fuel efficiency over TMED
5 \/ (”:i Improvement of Cost Competitiveness
. Ml cost reduction and profitability enhancement

)
9 r Coverage Expansion
! | - @ Full lineup deployment including Genesis
) 5, 0=\ 2= considering the role of HEVs

fé Product Value Enhancement
Application of HEV exclusive premium technologies

casper @& HYUNDAI == N ==
Affordable EV Mass-market EV Luxury EV High-performance EV EREV

(Extended Range Electrified Vehicle)

Compact - Large Total 6 models / lineup Hyundai N (vision 74)
/ Genesis Magma

"% Charging / Fueling

ICE Long Driving Range

Driving Comfort

Eco-Friendliness
EV

HMC'’s Unique EREV System

Other OEMs with 3 Motor System

(1 Generation & 2 Drive)
vs.
HMC's 2 Motor System
(1 Integrated (Generation / Drive) & 1 Drive)

[Front Wheel] [Rear Wheel]
i Engine 3
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EREV Powered by only electricity,
and engine is used only for charging
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