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Future technology keywords of future vehicles in 2025
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Electric vehicles (BEV, FCEV, HEV, etc.) Personal mobility, sharing



CO2 gas emissions 

Eco-FriendlyㆍLow Fuel Consumption 
– Background and Regulation Enhancement

• Global warming acceleration and cold, arid

• Sudden increase in abnormal weather



Eco-friendly car market 1.9 million units (2.2%) in 2013

Rapid growth to 17.2 million units (15.2%) in 2025

Source :  his, Fuji Keizai Group

Eco-FriendlyㆍLow Fuel Consumption 
– Market Forecast of Eco-Friendly Cars



EVs in Korea
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• Total : 57,000 - early distribution mainly in Jeju island

• Expanding to main cities(Seoul, Gyeonggi, and Daegu)

• Significant increase after launching 400km-single-charging vehicles 

such as, Kona Electric and Niro, Chevrolet Bolt

2018, Ministry of Environment



EV Fast-Charging Infrastructure
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Total : 1,700 units by MoE, KEPCO and local governments (both rapid and slow)



Eco-Friendly Car Industry strategy– Korea

Trends
• EV industry + Hydrogen car for hydrogen economy 

• Personal mobility, such as small/electric motorcycles/tricycles

 Distribution(subsidy): BEV, FCEV, micro EV, electric bi/tricycle                
(Some models have no limit on the number of grants available for business use.)

 Infrastructure: MOE, KEPCO, local government- charging infrastructure, 

mandatory charging facilities for multi-family houses

 User benefit: highway toll and public parking lot discounts

 Industry revitalization: 30 new technologies in roadmap for new industries 

 One of the five leading projects 

in the electric autonomous vehicle industry



Eco-Friendly Vehicle 



Korea's Eco-Friendly Car Policy (EV)

• Distribution target  Individuals, public institutions, local governments, etc.

(excluding Central Administrative Agencies)

• Subsidy satisfied "Regulations on Evaluation System on Supply of EV“

• Subsidy is paid to perform. and config.(single charge mileage, battery capacity, etc.)

• Classification  passenger, subcompact, vans, buses, 2/3-wheeler

• Total subsidy  Governt. + local = $3,600 ~ 85,000

Electric car Micro electric 
car

Electric car Electric vans (busses)

Max. $7,700 Max. $3,600
Light, 

$9,400
Small, 
$15000

Medium, max. 
$50,000

Large, max. 
$85,000

42,000 electric cars and 300 electric buses in 2019

Expansion of charger (national led and private assistance)
Goal

Government subsidies



Korea’s EV Innovation & Growth Policy

430,000 EV on the road by 2020Goal



xEV Innovation & Growth Policy



xEV Innovation & Growth Policy



xEV Innovation & Growth Policy



Korea's Eco-Friendly Vehicle Policy(FCEV)

• (Hydrogen car) Government subsidy  $20,000 + local( up to $11,000)

• (Charging station) Government $130,000+local 130,000(same)

• (Hydrogen bus) Government $170,000+local 170,000(same)

• Individual consumption and education tax  Up to $4,500

• Acquisition tax  up to $1,200

• Railroad bond  $2,100

Grant Support

Tax Reduction



Goal

Industrial Development Roadmap(BEV)

 Energy density and capacity of battery packs (200Wh/kg)

 Intensive development - High voltage(800V class) drivie system 

to improve energy efficiency

 Reduced charging time to 1/3 of present in 2022

 Charging output(120kW  400kW) for super fast charging system

 400A high-current charging coupler (charger-car connector) 

Single-charge mileage : 300 → 600km (2 times)

3x charging speed ⇨ Early popularization of electric vehicles



Hybrid EVs



Goal

Industrial Development Roadmap (FCEV)

- Doubled the durability of hydrogen car

- Reduced price by 30%

- Secured high-capacity and rapid hydrogen charging system

 Distribution of Hydrogen Vehicles



FCEVs



 9 core parts: High performance radar and LIDAR sensor, 
Image sensor, sensor fusion technology, 
V2X module, vehicle control processor, etc.

 Commercialize service technology related to autonomous driving in 2022

 Multi-purpose autonomous-driving service vehicle 
 Demonstration of promising service models such 

as autonomous shuttle service

Goal

Industrial Development Roadmap – Autonomous Vehicles

9 core technologies & components

Autonomous driving on road (Lv 4.) in 2025



Autonomous Vehicle-Road Map



Autonomous Vehicle – Technology Details

Category Scope

Energy storage / 
management system

Core raw material, battery cell, battery module / pack, BMS, PRA, cooling system, VIT 
measurement, cell balancing, protection circuit, VIT precision, SOC and SOH output, cell 
balancing, thermal management, communication, diagnosis

Power conversion system Inverter, converter, onboard charger

Electric drive system
Permanent magnet motor, non-permanent magnet motor, SI-series inverter, non SI-
series inverter

Electric Vehicle Charging 
Infrastructure

Electric vehicle charger (fast), infrastructure construction, wireless charging system

Camera for self-driving
Rear view, around-view monitoring, mirrorless camera, camera module, lane recognition, 
vehicle recognition, pedestrian recognition, light source recognition, road sign 
recognition, distance information detection, video record of incident

Convenience system for 
drivers

Detection sensor, active safety system, driving support system, accident reduction 
system

Information system Driver information, interface, and information generation technology

Eco-friendly lightweight 
parts

PCM material, unpainted/plated material and processing, foam material, bio-based eco-
friendly material, transparent material, homogeneous composite material, heterojunction 
material, natural fiber material, sandwich and hollow section layers, flame retardant 
material



Autonomous Vehicle



Autonomous Vehicle

□ Technology development & standard adoption for autonomous driving



Autonomous Vehicle

□ Securing world-class autonomous vehicle competitiveness



Autonomous Vehicle

□ Create new industries & job based on future vehicle



Smart Car – Connectivity



Smart Car – Connectivity



Personal E-Mobility



□ Vehicle classification by top speed

Personal E-Mobility



Electric Drive System Development – Motor Aspect

 Electric motor 

 Performance(efficiency, output, etc.) + lightweight  IPMSM  most common

 Large capacity + cost competitive + rare earth magnet

 high-efficiency IM, Wound field sync. motor (WFSM)

 SRM, PMA-SynRM + spoke-type ferrite motor  under development.

 Efficiency 

 Winding: Fill factor improvement and copper loss reduction ; 

sub-issue  automation and durability  Hairpin winding + core,              

concentrated winding + split core, star winding + split core 

 [IPMSM] Core loss, eddy current loss reduction: V or △ shape, permanent magnet split 

or laminated

 [IM] Conv. aluminum or copper fabrication  copper die-casting



Development of Traction Motors

Concept
High Power & Brushless 

with PM
Reduced  Nd

DCM

IM

IPMSMSPMSM

SynRMSRM

PMASynRMLayered IPMSM

Magnetic torque

Reluctance torque

Without Nd

Wound Field 

Synchronous Motor 

PMASRM

High Efficiency
IM

CFSM

★HKMC★Renault

★Nidec

High Power & Brushless
without PM

Hybrid : Reduced & Winding

HEPMSM Series HEPMSM HEPMSM



 Mechanical or electrical multi-gear application

- Mechanical multi and continuous transmission

- Electric multi-gear 

 Cooling technology (cooling is a key factor for high power density)

- Stator: Water cooling or end-coil direct cooling

- Rotor: Cooling flow path through shaft

 Integrated motor, inverter and reducer

- Connected by bus bar w/o harness: minimizing copper loss and electromagnetic noise

- Housing sharing improves power output density with optimal cooling

Electric Drive System  – Driving System Aspect



Power Converter Trend

 Small, lightweight / high density 

- Low sw. loss and high heat dissipation  WBG semiconductor(SiC, GaN, etc.)

- Self or water-cooled heat dissipation structure for miniaturization.

 High efficiency 

- Application of soft switching techniques such as ZVS, ZCS and high efficiency 

topology

 Integrated structure 

- Eliminate spatial constraints in vehicles, wire harness reduction, maintenance, 

cooling structure sharing

- Motor + inverter, inverter + LDC, LDC + OBC, Low voltage battery + LDC, etc.




