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Plug-In Electric Vehicle Standards

Device Standards Installation Standards

Communication 
Standards 

Use Cases 



Electric Power / Advanced Systems

EPRI is leading the standards harmonization activity
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Device Standards 

ÅSAE J1772- Electric Vehicle Conductive Coupler
ï Work to develop a universal coupler

ï Data Transfer 

ÅUL2202- Charging Stations Safety

ÅUL2231- Personal Protective Devices
ï Charge Current Interrupting Device

ÅCSA Canadian Electrical Code Part 2
ï Chargers

ï Connectors

ï Cables

ï Personal Protective Devices
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Installation Standards

ÅCSA Canadian Electrical Code Part 1
ï Section 86 Electric Vehicle Charging Installations 

ï June 2008 Revisions Approved for Next Code Cysle

ï Recognition of Plug-In Hybrid Electric Vehicles

ï Recognition of Cord and Plug Connected Electric Vehicles

ï New language on Electric Vehicle Charging Receptacle

ÅNEC Article 625
ï Committee work underway

ï Recognition of Plug-In Hybrid Electric Vehicles

ï Recognition of Cord and Plug Connected Electric Vehicles

ï Replacement of Terminology ñChargingò with ñPower Transferò to recognize potential for EV 

as a source of power 
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Communication Standards  - Utility Industry Direction

Å US Electric Power Industry implementing  Advanced Metering Infrastructure

ï Energy Demand Management through communications and monitoring technologies

ï Mitigate increases to peak load(Annual average consumption growing 2% vs Peak 5-6%)

ï Mitigate capital costs for building new power generation plants

ÅSCE Demand Response capability to provide 1,000 MW of estimated peak load reduction 
(Capital Savings $1.3 ï$2.0 Billion)  from Time of Use rates, energy information and smart 
management of load
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Vehicle Charging and Grid Communication
ÅWhat do Utilities need:

ÅTo be able to manage vehicle charging as with other major smart appliances (home A/C, pool pumps, refrigerators, etc.) 

and to verify the PEV load ïto implement Smart Charging

ÅWhy do Utilities need to do this:

ÅTo prevent local power distribution issues (thereôs plenty of aggregate power capacity, but not in local areas ïe.g. 5 PEVs 

on the same street plugged in)

ÅTo verify and measure value ïutilities want to pay incentives for verifiable conformance to load management programs

ÅWhy do Electric Vehicle Manufacturers need to act:

ÅMany key Utilities are already deeply invested in AMI/smart charging/load management 

ï Utilities and their regulators (Public Utility  Commissions) have authorized $billions in Home Area Networks/AMI to make 

consumers and their appliances more energy-effective and the grid more reliable

» Utility incentives are tied to verifiable compliance to Energy Efficiency and Demand Response Incentive programs

ÅAMI is already being deployed

ï 60 Utilities are rolling out AMI (39 states)

ï By 2010-2012  approximately 52 million homes (Over  9 million homes in California; 6000 meters/day @ SCE)

ï Spain and Italy have already installed 50 million

ÅUtility regulators control utility services and spending (incl PEV incentives which we and consumers want)

ÅUtility and industry aggressively developing specifications, certifications, and standards ïtarget mid 2010
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GM/EPRI Collaboration on Smart Charging 

Key Issues- Communication

Å Single on- vehicle communication protocol compatible with variable AMI communications

ï Standardization of message structures

ï Interoperability / inter-compatibility of different communications protocols

Å Non AMI territories want PEV load management capabilities 

ï Hydro Quebec and large segments of United States will not deploy AMI anytime soon ïbut desire 

alternative options for load management of PEVs (i.e. OnStar)

ï Other options are capable with PLC on vehicle communications ïEaton Smart Outlets with Home 

Heart Beat System, Car Connect (Cordset Adapter)
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GM/EPRI Collaboration on Smart Charging

Å Utilities have baseline  and action plan to complete PEV/Utility communications standard

ï Home Plug PLC and ZigBee Wireless communications protocols determined to be the standard for utility 

AMI communications

ï Home Plug and ZigBee established official alliance to develop interoperability specifications and industry 

certifications  

Å Participants: PG&E, SCE, Consumers Energy, Reliant Energy, AEP, Duke Energy, Xcel, DTE, Center Point, 

SDG&E , Oncor, Itron, Ember Landis, Sharp, Arkados, Intellon, GE Energy, IT, Ford, GM

Å ZigBee Alliance developed Smart Energy Profile 1.0 ïApplication Layer communications specification for AMI 

meters to control all smart loads on the Home Area Network 

ï Smart Energy Profile 1.0is basis for developing a Standard Application Layer for Utility AMI which will 

include PEV bi-directional communications  

ï Smart Energy Profile Version 2.0

ï will be an open standard

ï Standard Application Layer will facilitate multiple media transport options (i.e. OnStar, Sync)

ï will be simultaneously synchronized with SAE J2836 PEV Communications Recommended Practice
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Standard application layer is a key enabler to allow 

wireless/wireline interoperability 
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OnStar could serve as the transport layer for non-AMI utilities following 

the  Smart Energy Profile Common Information Model

http://www.homeplug.org/
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Vision for 50 State Solution


