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VEHICLE INFRASTRUCTURE

+ Utility Companies

* Providers of EV Charging Stations

* Battery Switching Station Operators
* Code Officials / Electrical Inspectors

* Vehicle Manufacturers
* Battery Manufacturers
* Vehicle Component Manufacturers

STANDARDS

* Policy Makers
« Standards Developers
* Regulators
* Consumers

SUPPORT SERVICES

* Service Technicians
* First Responders

* Insurance Companies
* Others

A~
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SAELTISHYI0Id Electric \SeBMi@ Electric V&WEEminology
SAR238Guidelines for Electric Vehicle Safety
SAR23@HkCiric and Hybrid Electrichdediclbl®Energy Storage Systen
KRESSAfety and Abuse Testing
SAR2718Rec@mmended Practice for Measuring Fuel Economy and Er
Hybrglectric and Conventional Heavy Duty Vehicles

SAR TS ®rmination of the Maximum AvailatdeRRovardeable
Energy Storage System on a Hybrid Electric Vehicle
SAR288@asurement of Minimum Sound Levels of Passenger Vehicl
SAR2894 PaP@wver Quality Requiremehts/ehiBlle¢hadgers
Requirements

SAR2894 P@E@WQuality RequirementsfvieRlolg Chabgsts

Methods

SAR29@FOWer Rating Method for Automotive Electric Propulsion Mot
Power ElectroniByssein

SAR29BROWEr Rating Method-feletiyiorahd Battery Eleetric Vehicl
Propulsion

ISEDIS 648008 Blé€xtrically propelled roadlafbiyiepecifieation
Part3(mard rechargeable energy st@&B&Ssystem

ISEDIS 628008 Blé€xtrically propelled roadlafbiyiepecifieation

Rart 2\@lticle Operational Safety Means and Protection against Failure
ISED 648% B)gotrically propelled roadSafbiylepecifieRaEnd3 O O
Protection of persons against electric shock

ISQVD 23ZB&brelectric road velliodbaust emissions and fuel
consumption measw@aEgERternally chargeable vehicles

g 00l Ji hheNT |

Batteries
SAELTBRecmmended Practice for Packaging of Electric Vehicle Ba
SAELT@R@c@mmended Practice for Performance Rating of Electric V
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Battery Modules

SAR2288 @eCCle Testing of Electric Vehicle Battery Modules
SAR2283ReCHRrive Battery Pacsysteomal Guidelines
SAR238\beation Testing of Electric Vehicle Batteries

ISED 1248F0)e0trically propelled roadhestisfeecificitidithium

ion traction battery packs a:@esydiayhspower applications

Interface

SAELTBSAE Electric Vehicle Conductive Charge Coupler

SAELT 832 B Electric Vehicle HadugtiedIZharging

SAFEL358Q6s B Data Conunsiledtvork Interface

SAR2293 P@HER&gy Transfer System 8Q0RVrRaittions
Requirements and Network Architecture

SAR2836 P@t@&Cases for Communications ivafelsele® ang the
Utility Grid

SAR2836 Pa@t@&as for Communications bdtwéehitesyand the
Supply Equipdae St

SAR2836 palBéCases for Communications hateldele®rrn the
Utility grid for Reverse Flow

SAR2847 P@@d®@munications betweevidPiotss tae Utility Grid
SAR2847 P@@@®@munication betweeWéHiges and the Supply
Equipmd&VSE

SAR2847 P@@a®munication betweeNétiaes and the Utility Grid for
Reverse Power Flow

Infrastructure

SAR2293 PaED&dIransfer System fol@EWhEEohal Requirements
and System Architecture

SAR284AUdildy Factor DefinitionmfetyBtidyElectric Vehicles Using 2001
USDOT National Household Travel Survey Data

National Fire ProtectiofiABBIFGA 70 National Elec&l&4l Code
Article @Fie€tric Vehicle Charging System Equipment
National Fire Protectiofl ABRBEA 70 National Elec&l&al Oode
Article Hie€rrified Truck Parking Spaces
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7 INrI 1Y LIk ’ ISO 15118
T I ' IEC 61982/62

IE@ O/ 7 4

sk NT I n] E
5 OKNT T ENNI K 6eKELK®OSI|IE@/ 63/

oelJ¢ﬂ1hr@1Ir1@ 8yste ZN
G6é | NJ(]EIKNIhI'jInIJ‘ ] o 1IS@ 2 4 7
761 NJOo@O©ONEnNI EN&I@E BK O6|CISPR

EMC)

1, Oh NI LIJKKTIT N

/ 1IS® 14 8 PBatteddectric mopeds and motdesfolesandeart 8 O
Reference energy consumption and range

0IS® 1 0 8 PBattedlectrimopeds and motordBettsmandeard 8 O
Road operating characteristics

11S®5 / FERdric rodd veHRbesl operating characteristics

2 OKNTFNRF I T Qe&eBEN

| IS® 34 B &d /Rbad vehielgghicle to grid commuinicafmce

Part Beferal informationease wkinition

0IS® 3 -0 B Ed /Rdad vehitshicle to Grid Communicatien Interfac
Pai® etork and application protocol requirements

11S® 3 4L 8 &d /,Rvad vehielgghlie to grid communication-interface
Part Bhysical and data link layer requirements
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1. IEC 61982:2012 Secondary batteries (except lithium) for the propulsi
vehicleRerformance and endurance tests

2. IEC 608015 Secondary batteries (except lithium) for the propulsio
roadehiclePart 4: Safety requirementsedéinigiclde cells and modules

3. IEC 6266Recondary lihiruoells for the propulsion of electric-road vehi
Part 1. Performance testing

4. IEC 62@68econdary ligruoells for tbpulsion of electric road vehicles
Part 2: Reliability and abuse testing

5. IEC 62&68econdary litiuoells for the propulsion of electric- road vehi
Part 3. Safety requirements

A "Dk Né F BINK Qe 19t N

/| , OJF E, O05 27 008 kI nJa]l/ «ditg BT griNiT Tj nkINjT N
T NTGENK @ & Nie&pe®d 13t TNIj Ganil If@R0O8 an j 01 O&
0, OJI E, 00527 005 k'npa@oio-afiiy adgiNiTTj nkINTN
T NTGENK Q& N EEnfolIT 13t TNTj GBI t NI G3oexkenNIEQ0T Cost
LAY o K @ INe @Ol © Ok NIEgODBONL AJ | n L
1, OJF E, O05 HAQW w fnlicT«EngpdgNd K INTT j kNN
T NTGENKJOK N &Nt INT @& &1D 1hHone O NI np J& GRINGE

ENKT ol K jeINeRR@QLI SOk NT nl I'T eNL A J | 1
E KNJEZI0ORB®& / 2

2 IEFCTS0 2 EH Ba@ Birensional compaitiiliipterchangeability
requirenefior a.c., d.c. and @ehideccouplers for Class Il or Class Il
elecitt vehiclkgV)

SKNT T KENNEK] dg IDogdl 10 & E

1.IEG1851:2010 Ed Rat 1. General requirements

2 IEC 612312001 Hol Part 21: Electric vebidkements for conductive
connection to an a.c./d.c. supply
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3IEC 612212001 EdPaft 22: AC electrichahyahg station

4 |EC @1123:2014 EdPa@t 23: DC electrichatgahg station

51EC 612812014 EdRabt 24: Digital commbeiosgeona d.c. EV charging
station and an electric vehicle for control of d.c. charging

6 1EC 61982015 Ed 1.0 Edderievireless power ({aisFeisyst@ans 1.
General requirements

6 Oel NBINKF h i @peldiJt N

1JIF EPBB5ODINT KGNT j kK NTijnHENKGODNIF &
Ol k NE&niNpH EVBNNi N BOE&N80h @BT" é1 NJ |
0IS@ 1 . 4Hle8thcally @opelled mopeds and-fadttycypkasfications
11S@ 2/4 8 Electrigally propelled road-galfitiespecificattars 8 O
Orboard rechargeable energy storage system (RESS)

2 |S@ 2-04 & Electrically propelled road-Selatiespecificata® 8 O
Vehicle operational safety means and protection against failures
31S@ 2-14 & (Eledtritally propelled road-Selfétiespecificafars 8 O
Protection of pegannstaelectric shock

4 |S@ 2-24 & Eledtridally propelled road-Selfétiespecificata® 8 O
Post crash electrical safety

7 0é il Nehdod @INEMT)N 6T K RE elJIJt NO &

1. CISPR 12:2007+AMYIEZDEA Vehicles,ibtmatsabodsin engines

- Radio disturbehaercteristicsnits amadethods of measurement for the
protection oboérd receivers

2. CISPR 25:20@B \EE&hi@es, boats and comeloogtion engiResli
disturbance charactanmstgsind metbfonseasorent for the protection of
onboard receivers
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Water drain

The socket is splash water
protected in connection
with the hinged lid (IF 54}
of protective cap (IF d4)
Any condensation can be
drained off by an inte-
grated water drain and

Water drain

Socket is splash water
protectad (1P 44). Any
condensation can be
discharged by integrated
weater drains and optiona
hoses bath fram the s0-
cket and from the shutter
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Vehicle Victim(s)
Unstable Unstable

Power Roadway
Lines
External In-
Haz Mat Structure
High
Angle Battery

Partial Full
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oar SAE Charging Configurations and Ratings Terminology

e /]

AClevel 1 PEV includes on-board charger *DC Level 1 EVSE includes an off-board charger
(SAE J1772)

2amp 200-450 V DC, up to 36 kW (80 A}

Est charge time {20 kW off-board charger):

120V,
st charge time
% V: 7hrs {SOC* - 0% to full) PHEV: 22 min. {SOC* - 0% to 80%)
k BEV: 17hrs (SOC— 20% to full) BEV: 1.2 hrs. {SOC — 20% to 100%)

AClevel 2 PEV includes on-board charger (sze belew for different *DC Level 2 EVSE includes an off-board charger
(SAEJ1772™) es)

BEV: 20 min. (SOC— 20% to 80%)

*DC Level 3 {TBD ) EVSE includes an off-board charger

200-600Y DC (proposed) up to 240 kW (400 A)

Est. charge time for 20 kW on-board charger Est. charge time {45 kW off-board charger):

PEV: 22 min. [SOC* - 03 to full) BEV (only): <10 min. {SOC* - 0% to 80%)
BEV: 1.2 hrs (SOC - 20% to full)

*AC Level 3 (TED) > 20 kW, single phase and 3 phase

*Not finalized

Voltages are nominal configuration voltag
Rated Power is at nominal configuration o
Ideal charge times assume S0% efficient charz

nd coupler rated current
J ta 12V loads and no balancing of Traction Battery Pack

Notes:

1) BEV (25 kWh usable pack size) charging always starts at 20% SOC, faster than a 1C rate (total capacity charged in one hour) will also stop at 80% SOC instead of
100%

2) PHEV can start from 0% SOC since the hybrid mode is available. Developed by the SAE Hybrid Commit ttee  wer. 031611
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ISO/IEC China
Safely Basic Component
Interface
System
Interoperability Design Acceptance

o2

K O2BINKroQ X i | TSOMBmmS NT Kg NT & E

IEC 62196-2:2010 GB
20234.2-2011
Type1-U.S Type 2-Germany Type 3-ltaly China
Phase Single phase Single/Three phase Single phase Single phase
(Three phase reserved)
Current 32A(80A U.S) 70A/63A 16A,32A/32A 16A,32A
Voltage 250V 480V 250V,250V/500V 250V/400V
Pin & 5-pin, 7-pin, 4-pin, 5-pin 7-pin,
interlock mechanical lock electronic lock mechanical lock
(optional electronic lock)
Control pilot pin  Two short pins  One short pin, one long pin Two short pins
Male & female Plug: male Plug: male
pin Vehicle connector: female Vehicle connector: male
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Latch release button

Power pins
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DC) DC) DC)
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Pin Function

Reference GND
Control EV Relay 1
not assigned
Ready-to-Charge Control
De-

DC +
Proximity Detect
Communication +
Communication -

Control EV Relay 2

Pin Function

L1

1

2 L2/N
3 Equipment Ground”

4

Control Pilot

Proximity Detect*

J1772 Charging J1772 AC/DC Combo Vehicle 6 DC-
Connectors Receptacle 7 DC +

, SURVIIN L
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