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Introduction

The AQMD has supported plug-in hybrid electric vehicle (PHEV) development since 2000 and is one of the leading public agencies working with all stakeholders to further the technology due to the potential for significant air quality improvements along with improved energy diversity and reduced greenhouse gas emissions.  One year ago, the Governing Board directed staff to expand the PHEV program and accelerate the development and commercialization potential for this clean technology.  Staff identified two pathways to expand the existing Technology Advancement Office program with technical and outreach components as shown in Figure 1.
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Figure 1:  Expanded AQMD PHEV Program
As part of this accelerated planning process, staff is recommending in the 2007 AQMP the accelerated deployment of 100,000 PHEVs by 2014 and up to 1,000,000 vehicles by 2020.  The on-going and recently awarded AQMD sponsored projects will facilitate PHEV commercial introduction on a broader scale, but assistance from all the stakeholders will be required to fully implement the suggested technology deployment.

On March 2, 2006, the Governing Board directed staff to provide an update on the expanded AQMD PHEV efforts.  As a result, this report provides an update on PHEV progress, including OEM announcements, national efforts, and AQMD specific projects.  Included is a five-year Action Plan with recommendations for goals within that time period.

Updates

There has been much activity regarding PHEVs in the past year.  The most notable were the OEM announcements, by GM, Toyota, Nissan and Ford, indicating they were investigating the technology.  GM and Ford followed up with plug-in concept vehicles at the Detroit Auto Show in December 2006.  The following table lists the most notable news as compiled by staff over the past year with selected photos in Figure 2.
Table 1:  Plug-in Hybrid News and Announcements
	Date
	Organization
	Event or Announcement
	Significance

	Apr-29-06
	Ford
	Studying Plug-In Hybrids 

	OEM acknowledges interest

	Jun-14-06
	Toyota
	Exploring plug-in hybrids 

	OEM acknowledges interest

	Jun-23-06
	GM
	Developing plug-in 

	OEM acknowledge interest

	Sep-22-06
	Nissan
	Developing LiIon PHEV

	OEM acknowledge interest

	Sep-25-06
	ACEEE
	PHEV Benefits and Issues 

	PHEV with all electric range

	Nov-29-06
	GM
	Plug-in Hybrid Vue 

	Commercial model in 2009

	Dec-11-06
	Nissan
	Accelerate PHEVs 

	EVs by next decade

	Dec-14-06
	CEC
	$3M Award to UCD 

	PHEV Research Center

	Dec-20-06
	NYSERDA
	Awards for 4 prototypes 

	$10M to convert state fleet

	Jan-07-07
	GM
	Chevy Volt Concept 

	E-Flex enabling technology

	Jan-07-07
	Ford
	Airstream PHEV fuel cell 

	Plug-in enabling technology

	Jan-23-07
	Ford
	Driveable PHEV fuel cell 

	Plug-in enabling technology

	Jan-23-07
	Pres Bush
	State of the Union 

	PHEVs and 20% in 10 years

	Jan-24-07
	Pres Bush
	Exec Order to buy PHEVs 

	“Reasonable” life cycle cost

	Feb-28-07
	DOE
	Plug-in R&D Plan 

	National research efforts
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Figure 2:  GM Volt and Ford Edge PHEVs
Staff also participated in numerous activities to further plug-in technologies, including conferences, workshops, and informational briefings to communities as part of the Air Quality Institute. These events are listed in Table 2.
It is clear there remains a high level of interest from a variety of potential end-users. The challenge is to maintain their interest level while the details are determined, specifically, the emissions reduction potential, incremental cost estimates, battery replacement schedule, and maintaining the original vehicle warranty.  In order to obtain the data to address these issues, the AQMD has initiated several light-duty and medium-duty PHEV projects.

Table 2:  AQMD PHEV Activities and Events
	Date
	Location
	Event

	Apr-07-07
	Diamond Bar
	AQMD Board Expands PHEV effort

	Jun-22-06
	Diamond Bar
	Informational briefing with Plug-in Partners

	Jul-12-06
	Diamond Bar
	PHEV Forum and Technical Roundtable

	Aug-25-06
	Carson
	Air Quality Institute

	Sep-22-06
	Los Angeles MWD
	Air Quality Institute

	Sep-27-06
	Sacramento
	AQMD presentation at ZEV Symposium

	Sep-28-06
	Sacramento
	Plug-in California Initiative unveiled

	Sep-29-06
	UC Irvine
	Air Quality Institute

	Oct-07-06
	Burbank 
	Burbank Water & Power

	Oct-20-06
	Santa Ana
	Air Quality Institute

	Nov-08-06
	Chino
	Air Quality Institute

	Nov-14-06
	Napa Valley
	AQMD presentation at CalETC conference

	Nov-15-06
	Torrance
	AQMD meets with Dr. Yaegashi of Toyota 

	Nov-17-06
	Riverside
	Air Quality Institute

	Dec-07-06
	Pasadena 
	City Council Study Session

	Dec-15-06
	Palm Desert
	Air Quality Institute

	Jan-18-07
	Orange
	League of Cities

	Feb-02-07
	Diamond Bar
	Award contract for PHEV Boom Truck

	Feb-13-07
	Universal City
	AQMD presentation at PHET workshop

	Mar-02-07
	Diamond Bar
	Award 2 contracts for 30 PHEVs


Project Status

The AQMD currently has several on-going projects that will demonstrate PHEV technologies in several applications.  These projects are outlined in the following section.

Light-Duty Prius Conversion
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Contractor:  EnergyCS

Goals:
Convert 5 Priuses to PHEVs and demonstrate for 2 years; provide feebback regarding battery issues and establish benchmark for blended performance; quantify emissions benefits.
AQMD Co-Funding: $280,000 
Total Funding: $446,000
Contract End:  Fall 2008

Status:  This project is on-going.  Two of the five vehicles have been converted and are undergoing shakedown testing.  Initial, real-world driving evaluation has revealed several issues regarding battery balancing, charger robustness, and battery cell quality.  EnergyCS has addressed these issues and continues to improve the software controller for the vehicle.
30 Vehicle Conversions

Contractors:  Quantum (20 Ford Escapes) and 
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Hymotion (10 Toyota Priuses)
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Goals:  Convert 20 Ford Escapes and 10 Toyota Priuses to PHEVs and demonstrate for 5 years; provide feedback to OEMs, Tier 1 suppliers, and small volume manufacturers regarding battery issues; identify emissions and fuel economy benefits, and certify vehicles.
AQMD Co-Funding:  $2,700,000
Total Funding:  $3,800,000 
Contract End:  Summer 2012
Status:  This project was awarded by the Governing Board on March 2, 2007.  The contracts are expected to start by May 2007.

Delivery/Passenger Van
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Contractor: EPRI with DaimlerChrysler
Goals:  Demonstrate 2 prototype PHEV vans and 5 pre-commercial passenger vans; provide feedback regarding batteries; quantify emissions benefits, fuel economy improvements and duty-cycle requirements for medium-duty application 
AQMD Co-Funding: $1,600,000
Total Funding:  $13,000,000
Contract End:  Spring 2010
Status:  Phase I of this project (2 vans) is mid-way complete. Phase II will begin by Spring 2007 with a demonstration phase of 2 years.

Utility Boom Truck
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Contractor:  EPRI with Ford and Eaton

Goals:  Demonstrate 2 utility boom trucks; quantify emissions and fuel economy benefits

AQMD Co-Funding: $300,000
Total Funding:  $1,600,000
Contract End:  Summer 2009 
Status:  This project was awarded by the Governing Board on February 2, 2007.  The contract is expected to start by April 2007.
The context of the current AQMD programs with the OEM activities and the DOE Roadmap are highlighted in Figure 3.  It is noteworthy that the DOE process calls for Phase 1 testing of integrated vehicles in 2010.  The AQMD demonstration program therefore provides early benchmarking and component specification opportunities which can be useful for the national program as well as OEM early introductions.
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Figure 3:  AQMD, DOE, and OEM Activities

Proposed Action Plan
The current AQMD projects will provide valuable information regarding battery characteristics, user behavior, and emissions benefits for PHEVs.  These projects are intended to develop and demonstrate key characteristics required for successful PHEV commercialization, e.g. battery life, warranty expectations, grid connection, and cycle certification.  As such, these projects must be allowed to mature and evolve such that appropriate conclusions and recommendations may be drawn from a complete data set.

In the interim, there are several key activities that are planned in three technical areas: Conversions and Tier 1 Suppliers, Coordination with OEMs, and Hybrid Pathways. Each of the activities in these areas is described in the following sections.  There is also an outreach activity to ensure potential early adopters are kept informed on the technology potential.
A. Conversions and Tier 1 Suppliers
The AQMD is leading the nation in the funding and demonstration of converted PHEVs.  Unfortunately, enabling small volume manufacturers to convert existing light-duty vehicles will not produce the quantity of vehicles required to have substantial air quality impacts. This type of mass market penetration will require one or several OEMs to become involved.  These early efforts, however, do provide substantial benefits in several critical areas:
· Develop an appropriate test and certification cycle for PHEVs;

· Quantify the emissions and fuel economy benefits;

· Assist Tier 1 suppliers and stakeholders in data collection for design evolution; and

· Establish consumer expectations for an OEM product.
The first two bullet items clearly lead to the development of a certified, commercial PHEV conversion product.  CARB currently has a grant solicitation through AB1811 which highlights this activity as a critical need.  Staff recommends using the existing AQMD projects to assist CARB and the technology providers in these efforts.

Once such a product is certified, staff recommends incentive and regulatory options for requiring these vehicles in state, local, and municipal fleets.  This requirement will also help Tier 1 battery suppliers increase production and thereby reduce costs.
B. Coordination with OEMs
AQMD has little direct control on OEM activities or model introduction dates.  However, there are several potential mechanisms to assist in accelerating OEM deployments of PHEVs.

Establishing the appropriate certification cycle identified in the previous section will assist OEMs in determining the battery requirements and therefore their ability to warranty the battery for a given length of time.  The battery warrranty is one of the main hurdles OEMs acknowledge as limiting introduction of PHEVs.  Staff therefore recommends investigating options to relieve the OEMs of the warranty requirements for ATPZEV credit, which is currently 10 years.  This relief may be in the form of reduced warranty coverage (e.g., 5 years instead of 10 years), or a buydown on the replacement battery cost.  Other options include greater credits afforded through the ZEV regulation or greenhouse gas initiative (AB32).
C. Hybrid Pathways 
Staff also recommends conducting an analysis to identify other high priority applications for hybridization and plug-in technology.  Hybridizing applications as an interim step, may also provide substantial emissions and fuel economy benefits, especially in the medium and heavy-duty engine sectors, e.g.,

· Waste collection vehicles

· School buses

· Shuttle buses

· Delivery vans

· Mail carriers

· Armored vehicles

Staff proposes conducting analyses to determine appropriate candidates for hybridization based on population of vehicles in the Basin, emissions levels, duty-cycle, fuel consumption, and incremental cost expectations.  For all of these applications, Tier 1 suppliers benefit by producting more batteries, which in turn provides feedback data for improving the current and future generations of the technology.  Higher sales volumes of the batteries would also help to lower costs.  These hybrid technologies would also benefit from the certification process identified for the Conversions and Tier 1 Suppliers.
D. Outreach Plan
Staff recommends continuing outreach activities to cities, municipal electric utilities, and other interested parties to maintain interest levels and knowledge regarding the potential air quality benefits.  Targeted activities include the Air Quality Institute, AQMD sponsored conferences, visits to local elected officials, and ride-n-drives.  Staff also recommends encouraging cities and utilities to support the Plug-in California Initiative activities, e.g., adopting buydowns and lower electric rates for PHEV purchasers and providing incentive mechanisms for PHEV providers.
Goals and Timeline
To summarize, the AQMD has four on-going PHEV projects, which are designed to provide information regarding the viability of the technology, quantification of the air qualit benefits, and identification of the commercialization potential.  Staff believes the following goals are achievable in the near-term timeline suggested below.
2007-2008

· Work with CARB, DOE, and other stakeholders to identify the appropriate emissions test cycle for PHEV certification;
· Propose mechansims to incentivize certified vehicles in state and local fleets, including single occupant HOV lane access and buydowns for the incremental cost;

· Analyze different applications for hybridization as an interim step toward PHEVs; 

· Investigate infrastructure needs and reduced rates for PHEVs; 

· Explpore options for incentivizing OEMs to accelerate PHEV introductions, e.g., warranty relief and ZEV or greenhouse gas emission credits; and
· Continue outreach and education efforts to potential early adopters, decision makers, and local elected officials.

2008-2010
· Certify one or two PHEV platforms using data and experience from current program;
· Implement PHEVs into state and local fleets; and
· Implement incentives for fleet PHEVs including reduced rate structure and single occupant HOV lane access.

2009-2012
· Establish an OEM pilot program targeting accelerated introduction in the South Coast Air Basin;
· Expand infrastructure to accommodate anticipated increased of PHEVs; and

· Implement incentive mechanisms for early adopters and OEMs.
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