
PAP Proposal: Recommend DC Fast Charge Standard
For Plug-in Electric Vehicles for SGIP Catalog of Standards
Abstract
For Plug-in Electric Vehicles (PEVs) to achieve higher market penetration the ability to recharge the PEV energy storage units faster becomes critical. To reduce charging times for PEVs higher power levels are needed.  This results in the need for higher power electrical charging systems. Because onboard charging systems are limited in power capabilities, fast charging systems have the AC/DC converter electronics off the vehicle. The existing gaps in configurations of fast charge equipment and interoperability between the PEV and the off-board charger as well as the grid impacts of fast charging on the distribution feeder system are the focus of this Priority Action Plan. 
Insert PAP value proposition summary (Eric/MarkK)


The scope of the proposed PEV DC Fast Charge PAP is limited to:
1. Review use cases
2. Analyze relevant standards
3. Perform a gap analysis against the standards
4. Create requirements for an SSO based on the gap analysis
5. Recommend a fast charge standard for the North American market to be added to the SGIP CoSCatalog of Standard
Status
January 2011 Submit to PMO presentation
January 12 PMO presents to Governing Board Presentation
Background
PEVs are now available in many North American markets, with more models to come over the next 12 months. These vehicles will present utilities with different challenges such as hundreds of thousands of vehicles connected to their system for recharging, representing hundreds of megawatts of new demand; and opportunities of electric transportation infrastructure supporting energy independence and environmental initiatives.  The number of electric vehicles (EV) will reach 2.7 million in the USA by 2020, and they are expected to account for 64% of U.S. light-vehicle sales by 2030[footnoteRef:1]. Adoption of EVs by consumers will heavily depend on availability of charging infrastructures, including a network of fixed charging points[footnoteRef:2],[footnoteRef:3](CP) and battery swapping stations[footnoteRef:4]. A communication network that overlays a charging point (CP) network provides an ability for EV drivers to find unoccupied CPs, and Smart Grid integration for utility load management with future vehicle-to-grid (V2G) capabilities.  Smart Charging covers all aspects of interaction between the PEV, EVSE and utilities. Smart Charging provides for information and control messages to be exchanged. These messages can be used for ensuring safe charging or for transmitting price signals or demand response event messages from the utility to the EVSE and PEV. [1:  T. A. Becker, I. Sidhu ”Electric Vehicles in the Unites States - A New Model with Forecasts to 2030,” Technical Report No.2009.1.v.2.0, Center for Entrepreneurship and Technology, UC Berkeley, CA, August 2009.]  [2:  ChargePoint America ]  [3:  Blink]  [4:  Better Place] 


Upon finishing PAP11, the V2G DEWG identified PEV implementation guidelines as the next set of activities to attack. While PAP11 focused on common object models for electric transportation, specifically SAE J1772TM , J-2836TM, J-2847/1 & J2931/1, this Action Plan is concerned with fast charge. PAP deliverables include Fast Charge use cases and requirements (D1); gap analysis of SSO alignment (D4) and proposing a DC Fast Charge standard for the North American market be included in the SGIP Catalog of Standards (D5).

In 2010, SAE released J1772TM -2010 standard which revised and updated J1772-1996. Both AC Level 1 and AC Level 2 are addressed in this revised 2010 standard (see proposed charging configurations below). In addition to SAE standards, work is underway on IEC 61851. IEC 61851-1-2003 covers the PEV charging modes and permissible connections between the PEV and premises and EVSE. IEC 62196-1-2003 covers the plugs, socket outlets, vehicle couplers and vehicle inlets for conductive charging of PEVs.

Proposed SAE Charging Configurations and Ratings Terminology
	AC L1: 120V AC single phase
Configuration current 12, 16 amp
Configuration power 1.44, 1.92kw
	DC L1: 200 – 450V DC
Rated Current ≤ 80 amp
Rated Power ≤ 36kw

	AC L2: 240V AC single phase
Rated Current ≤ 80 amp
Rated Power ≤ 19.2kw
	DC L2: 200 – 450V DC
Rated Current ≤ 200 amp
Rated Power ≤ 90kw

	AC L3:TBD
AC single or 3φ ? 
	DC L3: TBD
200 – 600V DC ?
Rated Current ≤ 400 amp?
Rated Power ≤ 240kw?

	Voltages are nominal configuration operating voltages, not coupler rating.
Rated power is at nominal configuration operating voltage and coupler rated current.
Source: GM



With the release of SAE J1772TM -2010, the power rating for AC Level 1 and AC Level 2 have been set in the US at 1.9kW and 19kW respectively. Internationally parallel efforts are underway inside IEC TC69 on IEC 62196 both on AC and DC Levels and couplers. Additionally, other countries are developed individual standards such as Japan and China. 

Insert more SSO and standards background (DEWG)

With the development of the next generation of Plug-in Electric Vehicles (PEVs), the capacity of on-board energy storage units are expected to increase dramatically from the 1-2 kWhr capacity of today’s Hybrid Electric Vehicles to 50+ kWhr for Battery-only Electric Vehicles. The amount of on-board energy storage equates to PEV range. Faster charging that reduces charging times for PEVs equates to higher currents systems which results in higher power electrical delivery. In planning for PEV charging systems that have a capability beyond 10kW, DC charging becomes the most practical solution.

Insert PAP value proposition (Eric/MarkK)
Key Questions to Consider
· Consolidation of regional standards into global standards (with consideration of regional differences such as building codes)
· Harmonization and acceleration concerns
· Legacy systems
· Impact on grid infrastructure
· Cross-cutting issues
· Impact of North American/European OEM agreement 
· How to encourage contributions and participation from stakeholders (int’l)
[bookmark: Tasks]Deliverables
	D#
	Deliverable

	D1
	Preliminary use cases and requirements for fast charging

	D2
	Cyber security requirements analysis

	D2
	Conformance and interoperability analysis

	D3
	Alignment gap analysis of German, Chinese, JARI and proposed North American sub-standards 

	D4
	SSO alignment gap analysis

	D5
	PAPWG recommendation to SGIP Administrator


Success Criteria
Faster charging that reduces charging times for PEVs equates to higher currents systems which results in higher power electrical delivery. Differing regional proposals for vehicle charging systems exceeding 10kW challenges the basis of interoperability and the core mission of SGIP to coordinate, accelerate and harmonize standards development.  This PAP will converge on one of the following (priority order):
· Recommend a single standard; 
· Coexisting with other DC Fast Charge standards;
· Minimize impact of a regional standards approach
· In planning for PEV charging systems that have a capability beyond 10kW, DC charging is a logical solution.  Reviewing use cases; conducting an SSO gap analysis and writing SSO requirements are necessary steps leading up to proposing a DC Fast Charge standard based on consensus.
Tasks
	T#
	Task
	Plan
	Resp
	D#

	T1
	Review use cases and requirements
	Feb 2012
	PAP
	D1

	T2
	Evaluate cyber security aspects of relevant standards
	Feb 2012
	CSWG
	D2

	T3
	Evaluate conformance and interoperability aspects of relevant  standards
	Jul 2012
	PAP/SGTCC
	D3

	T4
	Review and map proposed standards for alignment. Post SSO alignment gap analysis
	Apr 2012
	PAP
	D4

	T5
	[bookmark: _GoBack]Summarize and recommend a DC Fast Charge standard
	Jun 2012
	PAP/
SSO
	D5

	T6
	Perform PAP success criteria analysis 
	Aug 2012
	PAP
	D5


Architectural Issues
Conceptual Model 
This Priority Action Plan maps mainly to the Customer domain. Communication and electrical interfaces are used to link with home, building/commercial and industrial domains.
[bookmark: GWAC_Stack]GWAC Stack 
Requirements for this Priority Action Plan are part of Category 1 (Basic Connectivity) and Category 2 (Network Interoperability). Cross-cutting issues include Discovery & Configuration and Performance/Reliability/Scalability.
Testability and Certification Issues
Nationally recognized testing labs (NRTL) assess DC charging equipment for safety, but do not for standards conformance and interoperability. SAE does not perform this as well. Task 5 will address this issue.
Cyber Security Issues
The physical link between the EVSE and vehicle to enable fast charge messages and utility messages may have certain cyber security implications. The CSWG will perform a security assessment. Engaging the CSWG liaison at the beginning of the PAP effort is key.
Other Technical Issues
[bookmark: Relationship_to_other_PAPs]An increase in fast charge systems, e.g. parking garages, retail stores, may increase interference on distribution systems. Also, street level transformers are the distribution grid’s weakest link. Turning on multiple fast chargers could damage them. Because fast charge systems touch both customer and distribution domains, there is an opportunity to understand and describe the impact on distribution feeder systems. 

IEC PEV use cases include ancillary services.  The decision to use a fast charger for ancillary services will primarily be a financial one by individual customers. Ancillary services cover a wide range of grid-related needs: such as not overloading transformers by having multiple fast chargers all starting at once or managing low/high voltage situations to avoid outages, both reliability issues. Those must override any financial or customer preferences. However, some ancillary services are more related to grid efficiency, such as volt-var control and frequency management and peak shaving, and these may allow customer preference to override them, so long as the customers are willing to pay. 

For instance a service station may have 12 fast chargers that are all busy at 5 pm - some people may want the most rapid charge, but others may be willing for slower charging if it is less expensive. But they still go to the same service station because it is on their way home - and they are willing to wait 20 minutes, but not 4 hours for a Level 2 charge. 
This proposal will ensure Fast Charge standards do not restrict ancillary services, but this topic will be addressed in subsequent proposals focused on ancillary services otherwise known as “EV as Storage”.
Relationship to other PAPs 
Deliverable D1 follows work completed in PAP11 Common Object Models for Electric Transportation.
[bookmark: What_is_impact_if_this_PAP_is_no]What is impact if this PAP is not fulfilled 
Cost, complexity and reliability of EV charging systems will be greater.  This will impact the rollout of a fast charging system, limiting drivers opportunities for charging and reducing the potential range of EVs.
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