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Technology Development Trend of Domestic and Foreign Electric Vehicle
and Technology Development Strategy of Domestic Electric Vehicle Core Parts

Younh-Wook Son' and Gun-Soo HuhT

Abstract

The electric vehicle market has increased rapidly in recent years. Established global automakers have

announced that electric cars will be developed and distributed. Furthermore, current electric cars are not merely

breezes, instead, they are the mainstream of automobiles. However, high prices, short mileage, and long charge

times are the main obstacles to the spread of electric vehicles. To solve these problems, the competition for

technology development for the expansion of electric vehicles worldwide intensifies because of the improvements

in mileage, price reduction, and expansion of charging infrastructure. In this paper, the trends in the

development of key technologies for electric vehicles in overseas markets and the present strategic goals for

the development of key technologies for electric vehicles in Korea will be identified.

Key words: EV(Electric Vehicle), R&D, Core parts technology, Drive motor, Battery, Air conditioning system,

High-voltage parts, Charging infrastructure
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Fig. 1. Electric car market growth compared to global
automobile market.
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TABLE 1
SHARE OF EV AND PHEV SALES COMPARED
TO GLOBAL AUTOMAKERS (Thousands of Units)
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TABLE I
ELECTRIC VEHICLE TECHNOLOGY LEVEL

* Source: SNE Research (2010 year: KAMA Reference)
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— Manufacture Relative Levels
S’?jdwsz::cz]fs 2010 | 2011 | 2012 | 2013 | 2014 | 2015 Fitlds(Systems) 15{21;22 ( ’[1‘ng /121 : (&?gséln : (%UI{/F\?\% China
Vehicle Market T3,787/77,107)81,208 84955 87,372 89,857 OEM 91.2 99.8 100 986 80.2
- Sales 31 40 71 | 116 | 196 | 320 Battery 100 978 99.8 9.4 82.2

Share(%) | 004 | 0.05 | 009 | 0.14 | 0.22 | 0.36 Charging 886 100 99.3 974 9.7
—_ Sales 4 13 5 | 102 | 131 | 236 Driving/Control | 86.3 100 9.7 99.3 784
Share(%) | 0.01 | 0.02 | 007 | 0.12 | 0.15 | 0.26 Body/Chassis | 869 9.2 986 100 784

* Source: 2015 Industrial Technology Survey Report, KEIT
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TABLE III
WORLD BATTERY SUPPLIERS RANK
Companies MWh Companies MWh
Panasonic 2,726 Samsung 314
AESC 1,620 | BeigingPridePower 121
LG 336 ACCUmotive 103
BYD 461 Air Lithium 102
Mitsubishi/GS Yuasal 451 Tianneng 7
* Source: EV Obsession
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TABLE IV
SPECIFICATIONS OF 8 TYPES OF EV IN DOMESTIC MARKET
Manufacturer KIA RSM GM Korea BMW KIA Nissan Hyundai | PowerPlaza
Model RAY SM3 SPARK i3 SOUL LEAF IONIQ PEACE
(Light) | (Medium) (Light) (Medium) | (Medium) | (Medium) | (Medium) | (Medium)
Seating Capacity 4 Seat 5 Seat 4 Seat 4 Seat 5 Seat 5 Seat 5 Seat 2 Seat
Max Speed 130km/h 135km/h 145km/h 150kmvh 145km/h | 140kmv/h | 165km‘h 9%km/h
High
Driving | Temp 91km 135km 128km 132km 148km 132km 169km 67.5km
Range fow | Gokm | askn | skm 755km | 1237km | 855km - 71.9km
Charge Full 6hr 374hr 6 8hr 3 5hr 475hr 475hr 475hr 5 6hr
Time Fast 25min 30min 20min 30min 25min 30min Z25min -
Battery 16.4kWh | 26.6kWh 18.3kWh 21.3kWh 27kWh 24kWh 28kWh 17.8kWh
o 6yr Tyr 8yr 8yr 10yr Syr Tyr
Battery Lifetime | 100 6001m | 140,000km | 160,000km | 100000km | 160,000km | 100000km | VA | 150,000km
Vehicle Weight 1,185kg 1,580kg 1,240kg 1,300kg 1,508kg 1,530kg 1,500kg 840kg
L 359%mm | 4,750mm 3,720mm 3,999mm 4140mm | 4445mm | 4470mm | 349%mm
Dimension | W 1,59%mm | 1,810mm 1,630mm 1,775mm 1,800mm | 1,770mm | 1,820mm | 1,400mm
H 1,710mm | 1460mm 1,520mm 1,578mm 1,600mm | 1,550mm | 1450mm | 1,800mm
Sales Price SE 4,090 LUX 5710
(TnTossd W) | "% | RE4190 | 3 | SoL- a0 | 420 5430 4,000 3630
g0 s}, HAEstE FHsTgE Ve g 2 TABLE V
S FA Folth 234-A = AUA U= 500Wh/kg, =2 2020 ELECTRIC VEHICLE PERFORMANCE
2 1,000W/keg, Hl& 100009/kWhs 282 gFo]e IMPROVEMENT STRATEGY
AR ARE % o] <} ?*é‘\—% 71724 =9s Fxleta Key Parts | Technology Development | Driving
Jro] ylakil g Z(Leaf) EV T8 7]&S AHRd Goal Range(km)
2010 1290 EAIE W HaE 1097HE, HHEA (I)Sattel.r%/ 7760 kWh | 160~180
259kgme W ahe A/RES wl oke) A8 ol e
2 1x3olo o Hiy)|= o =g 7lzre Battery Battery Deviation 15%
AL FEatdon, 1d &7 v FI7E Uniformity | in Cold - Hot -
AZS AAATAZYE o dgtel YT Ao Improvement | Weather
A =22 9t HuEE 145km, wijEE] &% EV Motor | Power Denisty 15
= o oy S . — Flectric | Efficiency | 10% Increase
2kWh el e e gFste] g5 § 130km + Drive | ti
- - - _ - _ egenerative
go] shsdted, olF FAAY AFe U wFoz System | Braking | 10% Increase | 5~10
201614 #Zx o] 30kWhgFe] wiEe] Fxoz A Efficiency
A E 170km7HA] F7HA1 AT Heating/Co| ~ Heating 5-3 kWh 5~10
oling
System Cooling 535 kWh 3~5
33 wH High-voltage
- — -1 = - 0 0
SAde 44A e FHoR ABY AP & ) Parts |00 BINCeney | 5
WE 3 ol Ariden Az Fhel goig W | Power | Inlegralion
712} o= &g 7 oo 2 7] % = NVETEr | High-voltage
A AT Jgﬂj e, A7 mEsd 2017 Parts Heat |Below 0.1 kWh| 2~5
W7k wid 369 28 F7HHoR FA3 Al et Efficiency
MWit+ &S24 AAQE A&sta, F3 . .
B Wi_ S 2 483}, -rs§7%ﬂ7' ug]}?t()dy ghi| Lightweight 15% 17~92
322km 7Fs 8k 5 BAE 2017del A Aol Audi wel : - : :
it= ¢4 A7|A 2% RS e-tron, SAV(Sport Activity Increase in Dnvmcghaligrelge with one-time | o905
Fle)o. SNEE = 2 =z -
Vehicle)& 74 Zolw 201815_?” A0km = AL Driving Range with one-time charge
= A71AkE At el (‘Based on 2015 KIA Soul EV with Range | 360~400
Mercedes—Benziit= F3Ag 450kmE HXEZ 77| of 148km)

2} gloldel ol = A(Ecoluxe)' & 7Esle] 20194 4
Fo] AAE AR ootk BMWil i3 EVel F8
NS ANEd HuExg 170, JEA 255ke m,

SEFd AR, FESH 80% FHo 30d0] AL EM,
E e BF7]3F 8-108kmel v} 7]E AHA|E o] &3

* Source: The 3rd Environment—friendly
Automobile Development and Distribution Basic Plan
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TABLE VI
DEVELOPMENT GOAL OF DRIVING SYSTEM TECHNOLOGY
Field | Key Parts | 2020 Goal | Technical Task in Detail
Minimized & Light
PowerDensity weight -
(kW/kg) | In-wheel Drive System
1.8-23 | Commercialization
Permanent 3 .
Magnet High-Power Density
Motor Hair-pin Winding
Motor Max Effi. | Multi-stage Shift
{' 6 )f ’ 0,
7(%) Ultra Thin and Low-
Loss Steel Sheet
PowerDensity | High-efficiency Cooling
kW,
Iig?ﬁzgg? (1'2_/)11<'g6) Drive System Integration
Motor Max Effi. | Advanced Die-casting
94—96(%) | Non-Rare Earth Motor
| Dual Cooling
P O\yg]{?;ﬂflty High-voltage Power Module
Si .Power 10.8—135 Minimized Capacitor
Semiconduct]
or-based High-efficiency Drive
Inverter Max Control Technology
Efficiency(%)
9798 | Loss Reduction for Switching
Inverter
. | WBG High-density
PowerDensity | Power Module
(kW/L) .
WBG 10820 |Inverter Heat Radiation
Power Improvement
Semiconduct]
or-based EMC Technology for
Inverter | e VaX | High- speed Switching
Efficiency(%) : ;
97—985 |Loss Reduction for High
—-speed Switching
Drive Intﬁ%?eted Yfgg;;? Integrated High-density
System System 10070 Drive System Technology
x Source: 2016 Electric Vehicle Forum
o) gstel IME LAGY) nEE A% e W
&9l %, WAER L ANER FTAY A8
71, TEE AYWHEIAY] udkst 1E&3 Vs
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¥+ OBC(On Board Charger), LDC(Low DC/DC
Converter), HDC(High DC/DC Converter), HV(High
Voltage) Cable, PRA(Power Relay Assembly), Inlet,
Connector s°] 3tk & 7l& 54 % A8 §3=
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TABLE VII TABLE IX
DEVELOPMENT GOAL OF LI-ION SECONDARY DEVELOPMENT GOAL OF HVAC AND THERMAL
BATTERY MANAGEMENT
Field | Key Parts | 2020 Goal | Technical Task in Detail Feld | Key Parts | 2020 Goal Technical Task in Detail
.. Real Vehicle Evaluation
High-energy| Energy | High-capacity Syste | Integrated Driving | Technology for Power
Density Density | Anode/Cathode Material m Heat Range | Train Heating Value
Li-ion (Wh/kg) Engin l\/tlalslag?me hnpr%\g/ement Modeling/Interpretation for
Battery cell:200—-270 I—ﬁghfcapa(jty Cell ecrmg | nt system o
System  |pack:110—160 - - Integrated Systems
Advanced Pack Design }I%)l(egatlrg](l)rcl Electronic Expansion Valve
%st Chargeable Material Valve Technology
Charge lectrode
Fast Charge ’%n e_(>mll§) Fast Chargeable Cell Electr Re}?negte?gnt Driving HSS Scroll Compressor
Li-ion Li-ion Energy System Technology 1 Compressor Range Vane Type Compressor
Battery | Battery Density (Wh/k Heat | O Improvement
System | System ) High Efficient and Pump 5% LTR Heat Exchanger for
150200 (cell) %tllrcna% iiitoﬁharge Heat Integrated Systems
g &y Exchanger Compact & Lightweight
Cold Start Low Temp/Long Life- Condenser
LoviO Temp/ Output: cycle Material/Electrode Individual Heat Comfort Indicator
M8 ] ead Acid> ife Heat | Proximity Conduction & Radiati
L{fijcycle 390 %fl i?gegrﬁ]p&g?egmhfe Corat | HIVAC Driving H\;IA%C on ation
“ion i rt . .
Battery Ch?rgmfcha L((;c . hnpljgxrzlegr?ent Quantity Reduction for
Sysh ge cycle | Heat Management _ 0 Solar Radiation
vstem 1000—3000 | Control Pack Technology HVA | Heat-insula 10%
C ting Part Heat Loss Reduction for
. . Al
x Source: 2016 Electric Vehicle Forum HVAC Duct/Case
Batter |  Battery Driving Battery Pack Heat-up
y Heat Range | Load Reduction
o the | o g | e ey
DEVELOPMENT GOAL OF DRIVING SYSTEM geme [ pr— i - Bzite T mag;rme“
ery suremen ry The operty
TECHNOLOGY nt Thermal Error #2% | Evaluation
Fidd | A% | 220 Ged | Techmical Task in Detal e Flectic | Bfficiency | Heat Resistance Reduction
Heate | Heater N%—060% Technology for Heating
opc | PowerDensity High-capacity/efficiency N Elements
10% —directi
° VG B : tional .OBC x Source: 2016 Electric Vehicle Forum
pc | PowerDensity High-capacity/density
; %6 | High-density/Performznce T2 Y 9n Jlee AP AUl eE, ¥
Comve| ppc | PowerDensity | High-boost Retio, High AAEES zdste] gaAdA AHe) A BelA
0, -
rer %6 | Performance & AFehe F27)Ed = Y7 9 Warm-up
OBC, L Tntegration N5g b Al 71eg BET FEE AAAG ¥
Integraled | pryerDensity | pove, vl & Hower A Qlate] W Al FAA} FHetel olF Has
Comter| D e | B A1 Aol B, 2R dudg B A
Integration e fste] Fx/AYEHQ I3 AAV Zas
nge*wmiw, i Zlgelth, wx B day Azde Al Wil T,
Highvolt| s 0 | Prevertion Comcor S Edl AR 7%, Azd B 2L AReh A2
High- | %€ | Lightweight |Highvoltage Aluinum Cable |~ AAIHONd 7]&= E5pdk 5 slek ] Wi 71
voltag | i e 2096 | Technology £ AERE ALY A% AN, BPUD/AEIY A%
Hlectri High-voltage Cable Sheath st 31 &, @4 gR 557 2 Ve Fol A
s High-voltege DC et ok selEdel Awke) sleel = wHy Fgex ¥ A
PRA | ey gy | Dreaking & Largecapecity e Az A daE Ve A Fol doH, Al
Modle Low-cost, Figh-reliability 28 E/AAS A2d dAYY slEele A%E
Mode HeAe, £ $37] 5 T2 2 s 3R
* Source: 2016 Electric Vehicle Forum 2o HA3g AA 71%o] Atk AT TF 2 A
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TABLE X
DEVELOPMENT GOAL OF LIGHTWEIGHT MATERIAL
Field | Key Parts | 2020 Goal Technical Task in Detail
High—formahility and
High-strength Alloy and
Body Lightweight Plate Manufacturing Process
Module 5% Technology
Meta Dissimilar Metal Bonding
1 Technology
Mate
rial Heat Strain Control Steel/Al
. . ) Caliper Hybrid Casting
Chassis | Lightweight | Technology
Module 30% -
Ultra-light Hybrid Disc
Casting Technology
Panel Molding for
Composite Material
Lichtweigh Structural Parts for Insert
Structure g ?)tO‘XeIQ U | Injection Method
Heterojunction between
Metal and Chemical
Materials
Sandwich Construction
Che Parts applied with Foam
mical Material
Mate Moving | Lightweight | Development of EP applied
rial Part 3%  |Moving Parts
Moving Mold Pultrusion for
Suspension Spring
Manufacturing
Lightweight | Lightweight Air Duct
Heat 50% applied with Foam Material
Manageme Heat
nt Effi%l;my Heat Control Coating
0 Technology
Fiber Functionali | Lightweight | High—functional Fiber for
ty 5% Flame and Heat Resistance
* Source: 2016 Electric Vehicle Forum
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W 7le, HadaA 2 715 A 7IEE Ul '
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TABLE XI
DEVELOPMENT GOAL OF CHARGER

Field | Key Parts | 2020 Goal | Technical Task in Detail

Power sharing fast
High charger

Charger capacity | System for high capacity
400A/1,000V | charger
léﬂg high capacity charger
High high capacity connecter
capacity ] ]
Connecter conmnecter Connecter cooling for high

A00A/1,000V | CaPacity

* Source: 2016 Electric Vehicle Forum
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