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TopicsTopics

•• EV Infrastructure 1996 to 2008EV Infrastructure 1996 to 2008

•• Locating Charging InfrastructureLocating Charging Infrastructure

•• Installation ProcessInstallation Process

•• What Can We Do to Streamline the Installation What Can We Do to Streamline the Installation 
Process?Process?

•• Costs and IncentivesCosts and Incentives

•• Recommendations for the FutureRecommendations for the Future



Clean Fuel Connection, Inc. (CFCI) Clean Fuel Connection, Inc. (CFCI) 

•• Started in 1999 by two former employees of Edison Started in 1999 by two former employees of Edison 
InternationalInternational

•• Initial focus Initial focus 
–– Charging infrastructure for electric vehiclesCharging infrastructure for electric vehicles
–– Mobile source air quality consultingMobile source air quality consulting

•• Expanded focus includesExpanded focus includes
–– PVPV----residential and commercial/governmentresidential and commercial/government
–– Infrastructure for HeavyInfrastructure for Heavy--Duty HybridsDuty Hybrids
–– CNG Refueling CNG Refueling 



EV Charging 1996 to 2008EV Charging 1996 to 2008

•• Chargers: Toyota Tsusho, GMChargers: Toyota Tsusho, GM MagneChargeMagneCharge and EVI and EVI 
chargers (inductive vs. conductive)chargers (inductive vs. conductive)

•• Sold over 7,500 chargersSold over 7,500 chargers——approximately 2 for every approximately 2 for every 
vehicle sold or leasedvehicle sold or leased

•• Installed approximately 1,000 public, fleet and Installed approximately 1,000 public, fleet and 
workplace chargers inworkplace chargers in
BayAreaBayArea includingincluding
CostcosCostcos,SF ,SF 
garages, Bart stations, garages, Bart stations, 
universitiesuniversities



EV Charging 1996 to 2008EV Charging 1996 to 2008
–– Developed standardized installation proceduresDeveloped standardized installation procedures

–– Trained local building officials unfamiliar with EV Trained local building officials unfamiliar with EV 
infrastructureinfrastructure

–– Successfully lobbied for millions in vehicle and Successfully lobbied for millions in vehicle and 
charging incentives charging incentives 

–– Helped design EV friendly Helped design EV friendly 

local ordinances and policieslocal ordinances and policies

–– That was 10 years agoThat was 10 years ago

–– Need to do it again!Need to do it again!



Lessons Learned from 1996 to 2008Lessons Learned from 1996 to 2008

•• Installation process is timeInstallation process is time--consuming with many consuming with many 
stakeholders and handstakeholders and hand--offsoffs

•• Multiple hand offs add time Multiple hand offs add time 

•• average installation time in 2002average installation time in 2002——30 to 45 days30 to 45 days

•• average installation time 2009average installation time 2009——same or longersame or longer

•• Difficult to sell cars if have to wait a month or more Difficult to sell cars if have to wait a month or more 
for infrastructure to be installedfor infrastructure to be installed

•• Need single charger standard, not Need single charger standard, not ““BetaBeta--VHSVHS””



Lessons Learned from 1996 to 2008Lessons Learned from 1996 to 2008
•• Drivers want public charging but many public Drivers want public charging but many public 

charging stations were not used (range anxiety)charging stations were not used (range anxiety)

•• Empty charging spaces were not a good Empty charging spaces were not a good 
advertisement for plugadvertisement for plug--in vehiclesin vehicles

•• Need more workplace chargingNeed more workplace charging

•• Each new introduction requires education of local Each new introduction requires education of local 
building officials and safety personnelbuilding officials and safety personnel

•• Utility issuesUtility issues——onon--peak charging can be costly and is peak charging can be costly and is 
not good energy managementnot good energy management

•• Cost differences between regionsCost differences between regions----as high as 55%as high as 55%



Lessons Learned ProjectLessons Learned Project
•• Funded by Detroit Edison (Michigan Economic Development Funded by Detroit Edison (Michigan Economic Development 

Grant)Grant)

•• Analyze costs and cost drivers for residential, fleet and publicAnalyze costs and cost drivers for residential, fleet and public
charging installations i.e., charging installations i.e., 

•• Panel upgrades, transformers, conduit runs, trenching, Panel upgrades, transformers, conduit runs, trenching, 
coring, etc.coring, etc.

•• Evaluate charger service repairsEvaluate charger service repairs——warranty and nonwarranty and non--warrantywarranty

•• Evaluate time for installationEvaluate time for installation

•• Compare to recent results from other sources (Compare to recent results from other sources (ieie., Progress ., Progress 
EnergyEnergy

•• Initial findings to be presented in October at Initial findings to be presented in October at ““Business of Business of 
Plugging InPlugging In”” conference in Detroitconference in Detroit



Where do Drivers ChargeWhere do Drivers Charge
•• HomeHome

–– By far largest amount of charging occurs at home at nightBy far largest amount of charging occurs at home at night

•• WorkWork

–– Can extend commuting range, reduce range anxietyCan extend commuting range, reduce range anxiety

–– PlugPlug--in can be primary vehiclein can be primary vehicle

•• FleetFleet

–– Centralized fuelingCentralized fueling

•• PublicPublic

–– Extend range so can be primary vehicleExtend range so can be primary vehicle

–– Reduce range anxietyReduce range anxiety

–– Reward for driving greenReward for driving green



Lessons LearnedLessons Learned——Installation Process Installation Process 



Criteria for Selecting Fleet or Workplace Criteria for Selecting Fleet or Workplace 
Charging LocationCharging Location

•• 208 or 240 volt service available208 or 240 volt service available

•• 40 or 60 amp breaker available40 or 60 amp breaker available

•• Minimize distance from electrical panelMinimize distance from electrical panel

•• Keep on same floor as electrical roomKeep on same floor as electrical room

•• Disabled accessDisabled access



Criteria for Selecting Public Charging Criteria for Selecting Public Charging 
LocationsLocations

•• At periphery of vehicle range At periphery of vehicle range 

•• Locations that require minimum 30 minutes stayLocations that require minimum 30 minutes stay

•• High visibilityHigh visibility——ieie., curbside to reduce range anxiety., curbside to reduce range anxiety

•• Easily identified chain locationsEasily identified chain locations ieie., Costco., Costco

•• Create a network of chargers so drivers are Create a network of chargers so drivers are 
comfortable driving within the areacomfortable driving within the area

•• Multimodal transit hubs and park and ride lotsMultimodal transit hubs and park and ride lots

•• Handicapped AccessHandicapped Access



Do We Need Charging for PlugDo We Need Charging for Plug--in Hybrid in Hybrid 
VehiclesVehicles

•• YES!YES!
•• Increase zero emission rangeIncrease zero emission range

•• Reduce greenhouse gas emission and Reduce greenhouse gas emission and 
gasoline usegasoline use

•• Maximize benefit of plugMaximize benefit of plug--in technologyin technology

•• Transition to full BEV or FCEVTransition to full BEV or FCEV



How Do We Streamline Infrastructure How Do We Streamline Infrastructure 
ProcessProcess——Near TermNear Term

•• Sell car with 110v cableSell car with 110v cable

•• Make 220v charging an aftermarket itemMake 220v charging an aftermarket item

•• Build up 220v work place and public charging Build up 220v work place and public charging 
infrastructureinfrastructure

•• Upgrade existing charging Upgrade existing charging 

infrastructureinfrastructure

•• Use solarUse solar chargeportschargeports to to 

reduce impact of onreduce impact of on--peak chargingpeak charging



How do we Streamline Infrastructure How do we Streamline Infrastructure 
ProcessProcess——Long TermLong Term

•• Qualify charger as applianceQualify charger as appliance

•• Reduce time between handoffsReduce time between handoffs——make estimating and make estimating and 
contracting process more efficientcontracting process more efficient

•• Streamline permitting/inspection processStreamline permitting/inspection process——allow for allow for 
self certificationself certification

•• Utilities finance and own infrastructureUtilities finance and own infrastructure



How Many Chargers Should I InstallHow Many Chargers Should I Install

•• FleetFleet

–– 1 per vehicle if possible1 per vehicle if possible

–– Multiple fleet locations to extend rangeMultiple fleet locations to extend range

•• PublicPublic

–– Depends on locationDepends on location
•• Minimum of 2 to 4Minimum of 2 to 4

•• LEED pointsLEED points——3% of parking spaces3% of parking spaces

•• Airports and other high traffic locationsAirports and other high traffic locations——dozen or more dozen or more 

–– Wire for more than currently neededWire for more than currently needed



Making Communities EV ReadyMaking Communities EV Ready——Local Local 
Policies that FacilitatePolicies that Facilitate EVsEVs

–– Condition of approval for new constructionCondition of approval for new construction

–– LEED requirement for constructionLEED requirement for construction

–– In lieu of parking requirements (Pasadena)In lieu of parking requirements (Pasadena)

–– Free public parkingFree public parking

–– Combine parking meters and chargingCombine parking meters and charging

–– MakeMake EVsEVs part of urban land use planningpart of urban land use planning

–– Linkages to transitLinkages to transit——””last milelast mile””

–– Local conditions of approval (Local conditions of approval (ieie., reduce parking ., reduce parking 
requirements if charging is installed)requirements if charging is installed)



Incentives and Tax BreaksIncentives and Tax Breaks

•• 50% tax credit until 12/31/1050% tax credit until 12/31/10

•• Accelerated depreciationAccelerated depreciation

•• TotalTotal buydownbuydown as high as 67%as high as 67%

•• Not available to nonprofit orNot available to nonprofit or govgov’’tt agencies agencies butbut

•• Private seller can take tax credit on behalf of public Private seller can take tax credit on behalf of public 
agency buyeragency buyer



Possible Funding Possible Funding 

•• Federal ARRA or Clean Cities Federal ARRA or Clean Cities 

–– $99 awarded to San Diego area$99 awarded to San Diego area

•• California Energy Commission AB 118California Energy Commission AB 118

•• BAAQMDBAAQMD——TFCATFCA



THANK YOU!THANK YOU!

EnidEnid JoffeJoffe

enidjoffeenidjoffe@@cleanfuelconnectioncleanfuelconnection.com.com

888 890888 890--GOEV GOEV 

mailto:enidjoffe@cleanfuelconnection.com
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