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6. NITNAADUNITEUAZLTIOUTAAIALDLAZAIAIILLS.

7. NMIAEIUININILASTONNI9AUTOU Thermal Shock

8. ANUANYSALTING (Mechanical integrity)

9. n15NUlH (Fire resistance)

10. N15U9AUNTAANATA8UBN (External short circuit protection)

11. nsUasiunsateusegluiniiu (Over-discharge protection)

12. MsUssanugungiigany (Over-temperature protection)
13. n1sUasiun1sdnusegluiinLAu (Overcharge protection)

14. n1sUasnun1smeyUsyalniuiu (Over-discharge protection)
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Vehicle [HEV) Electric Vehicle Vehicle (BEV) Electric Vehicle range Electric
(PHEV) (FCEV) Vehicle (ER-EV)
Hybrid Vehicles All Electric Vehicles
EV Charging
Method
v i
Conductive Battery Wireless
Charging Swapping Charging
- : } } )
Onboard Offboard Resonant
(Level 1 & 2) (Level 3 & XFC) Capacitive Inductive Inductive




“ehicle Model Type gaﬂ;;il;i} I:{r:l:ligneg Connector
(KW h) () Type

Chewvrolet Wolt PHEW 18.4 B5-Battery Twpe 1 J1772 an
g&i’;:::ij;' PHEW 20 R4_-Battery CCS, Type 2 o ﬂjns
Wolvo XOC40 PHENW 10.7 43 -Battery CCS, Twpe 2
;:‘_?I;‘f;ﬂ Prius PHEW 8.8 40-Battery SAE J1772
Nissan L.eaf Plus BEN &< 480 Cl—lliizl‘;[f_"}_
Tesla Model S BEN 100 a20 Supercharger
Tesla Model X BEYW 100 500 Supercharger
Tesla NModel 3 BEW B2 580 Supercharger
Kia Wiro- SUW BEW 64 460 CCS, Twpe 2
Lexus UX 300e BEWV 54.3 320 Cl;ii";“;ﬂ’
Ford Mustang BEW 7O 400 CCS, Twype 2
Jaguar eva400 BEW QO 450 CCS, Type 2
Renault Zoe BEYW 52 390 CCS, Type 2
BMNW 13 BEW 37.9 310 CCS. Twyvpe 2
Chevrolet Bolt BEW 65 402 CCS, Type 2
Honda e BENW 28.5 220 CCS, Twvpe 2
Porsche Tawvcan BEY 93 410 CCS, Twyvpe 2
gg}?t‘wag‘:n ©- BEWV 35.8 230 CCS, Type 2
Mercedes-EOQ A BEY 66.5 420 CCSs, Type 2
Aoadil e-tron BEW 95 400 CCS., Twype 2
BMNW 12X3 BEW 20 460 CCS., Twvpe 2
Towvota Miarai FCEW 1.6 647 -
Hyundal Nexo FCENW <3O STO -
Honda Clarity FCEYW 25.5 550 -
BYI2> Atto 3 E-REW o0 4 A420-Battery CCSs, Twyvpe 2
Hyvunda: Kona E-REW o4 STT7-Battervy CCSs, Type 2
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Extreme Fast Charging
Specification Level 1 Level 2 Level 3 (XFC)
Charging Power 1.44 kW - 1.9 kW 3.1 kW-19.2 kW 20 kW — 350 kW >350 kW
, o _ _ ‘ Oftboard — Ultra-fast
Charger Type Onboard - Slow charging Onboard - Semi-fast charging Oftboard - Fast charging |
charging
Charge Location Residential Private and commercial Commercial Commercial

Approximately 5 min with

Charging time 200 km: +/- 20 hours 200 km: +/- 5 hours 80% of 200 km: +/- 30 min _ _
high energy density
| 208/240 Vac & 300-800Vdc, 1000Vdc and above, 400A

120/230 Vac, 12 A- 16 A, 208/240 Vac, 12A - 80A, ] . _.

Power Supply | | | 250-500A and higher Polyphase
Single phase Single phase/Split phase
Three phase
_ _ Dedicated EV supply Dedicated EV supply
Supply Interface Dedicated EV supply

and Protection

Convenience outlet (Breaker

equipment (Breaker in the

equipment (communication

equipment (communication &

in cable) , _ & event monitoring between | event monitoring between EV
Type cable and pilot function) , , . ,
EV and charging station) and charging station)
SAE 11772, IEC 62196-2, IEC 61851-22/23, [EC 61851-23/24 [EC 62196
Standards

GB/T 20234-2

[EC 62196-3

SAE J2836/2 & J2847/2




Power Specific ‘ .
Charge Mode Phase Current Voltage Charging Configuration
(Max) Connector
AC
AC-10 230-250V 38 kW &
Mode 1 16A No
AC-30 480V 7.6 kW Household
Outlet

Enntm!&

AC-10 230-250V | 7.6kW R
Mode 2 A No = o PP
AC-30 480V 153 kW = -
AC
N Control &
23(}-250V f)ﬂ kw . AC Eumr;;;i}:atiun
32-250A Yes a
480V 120 kW
AC D Control &
Communication
250-400A | 600-1000V | =150kW Yes

N
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ALL Markets

Standards

IEC 62

196-2, IEC 61851-22/23

[EC 61851-22/23

[IEC 62196-2

Specifications Europe China
®®
Charger type
Type 1 (SAE J1772) Type 2 (Mennekes) Type 2 (GB/T) Tesla
Level 1 Level 2 Mode1 | Mode23 | Mode2 | Mode3 Mobile Wall
connection connection
Maximurm 1.9 kW 19.2 kW 4 kW 22 kW 7KW | 27.7kW 7.7 kW 11.5 kW
Capacity
120 V 240 V 2§UV 480 V 215{1'\’ 400 V 12{)5’24[] V 208/250V
Input voltage Sinele phase Solit phase Single Three Single Three Single sinole phase
5P PHLP phase phase phase phase phase &P
Current rating 16 A 80 A 16 A 32 A 16 A 32 A 16/32 A 48 A
SAE J1772-2017 [EC 62196-2 GB/T 20234-2 [EC 621962




Specifications

ALL Markets

Charger type

CHAdeMO CCS - Combo 1 CCS - Combo 2 GB/T Tesla CHAdeMO

Supercharger
Capacity 50 - 400 kW 150 - 350 kW 350 kW 60 - 237 kW 250 - 350 kW 50 - 400 kKW
Input voltage 50 - 1000 V 200 - 1000 V 200 - 1000 V 250-950V 300 - 480V 50 - 1000 V
Maximum 400 A 500 A 500 A 250 — 400 A 300 A 400 A
Current
[EC 61851-23/4 SAE J1772 [EC 61851-23/24 | 0yrninay IEC 61851-23/4

Standards IEC 62196-3 [EC 61851-23/24 [EC 62196-3 ;F C 621962 IEC 62196-3 [EC 62196-3

JEVS G105 [EC 62196-3 DIN EN 62196-3 ‘ ] JEVS G105




Specific Energy
Battery Type Vehicle Model energy density Cycle life Safety Specifications
(Wh/kg) | (Wh/L)
Lithium Nickel Provide good energy yield and 1s inexpensive
Cobalt Aluminum Tesla X, S, 3.Y 200-260 600 500 Good Extensively used in both portable electronics
Oxide (NCA) and EVs
Nissan Leaf, Kia e-
Lithium Nickel Stable chemistry, and low-cost materials
) Soul, Volkswagen _ ) _
Manganese Cobalt o _ 150-220) 380 1000-2000 Good Provide a high energy density and can charge
Oxide (NMC) e-Golf, BMW 13, rapidly compared to other batteries
I35 Peugeot e-208
Lithium Manganese Chevy-Volt, | Gmc}d_cncrgy performance and low cost of
Oxide (LMO) F 100-150 420 300-700 Good materials
Escape PHEV Short life cycle
Stable, long lifecycle, and significant safety
Lithium Iron EVs, especially 1n High energy density and low rate of self-
Q- - p . ‘o
Phosphate (LFP) e-bikes, e-rikshaw. 70-120 330 1000-2000 | Excellent discharge make it ideal for larger EVs such as
vans, buses, or trucks
Long life, fast charge using advanced
Lithium Titanate . | | Nanotechnology
Mitsubishi, Honda 30-80 130 3000-7000 | Excellent

(LTO)

very high rate of charging and discharging
possible without compromising on safety
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