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AVTA Description
• A U.S. DOE activity, the AVTA tests whole vehicle systems 

and fueling infrastructure that employ: 
– Advanced energy storage systems
– Advanced technology control systems
– Electric and/or dual-fuel propulsion systems
– (Some) Alternative fuels

• Vehicle technologies tested during 2009: 
– Plug-in hybrid electric vehicles (PHEV)
– Hybrid electric vehicles (HEV)
– Hydrogen ICE vehicles (HICEV) 
– Neighborhood electric vehicles (NEV) 
– Pure battery electric vehicles (BEVs)

• INL and eTec conduct the AVTA. ANL provides 
dynamometer testing support. 
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Objectives
• Provide benchmarked advanced technology vehicle data 

to research and development programs, technology 
modelers, vehicle manufacturers, and  target and goal 
setters (DOE) via VSATT and other industry venues

• Assist early adaptor government and industry fleet 
managers, as well as the general public, in making 
informed vehicle purchase, deployment and operating 
decisions via Clean Cities Coalitions and other public 
venues

• Conduct independent testing of emerging technologies
• Continue to be DOE’s independent resource for valid 

information on emerging and alternative-fuel vehicle 
technologies employed in whole-vehicle systems
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Approach
• Depending on vehicle technology and capabilities, 

vehicles are tested via:
– Closed test tracks
– Dynamometer testing
– Laboratory testing (batteries)
– Accelerated testing, using dedicated drivers and 

other methods to accumulate miles and cycles
– Fleet testing
– Different testing methods are used  to balance 

testing control/repeatability and larger sample sizes
• Publish testing results in relevant ways to accurately 

– Document real-world petroleum reduction potentials
– Document alternative fuel and infrastructure use
– Document life-cycle risks and costs
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PHEV Testing
• 12 PHEV models tested to date, 4 PHEV models (red) 

introduced into testing in 2009. Testing is conducted to 
test the PHEV concept as well as individual models
– Hymotion Prius (A123Systems)
– Hymotion Escape (A123Systems)
– Ford E85 Escape (Johnson Controls/Saft)
– EnergyCS Prius, 2 models (Valance and Altair Nano)
– Electrovaya Escape (Electrovaya) - done
– Hybrids Plus Escape, 2 models (Hybrids Plus and K2 

Energy Solutions)
– Hybrids Plus Prius (Hybrids Plus)
– Manzanita Prius (lead acid)
– Manzanita Prius (Thunder Sky)
– Renault Kangoo (Saft NiCad) - done
– (Lithium unless noted)
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PHEV Testing – cont’d
• Initiated demonstrations of another 105 PHEVs in 2009
• 257 PHEVs in 23 states, Canada and Finland, 1.3 million 

miles - AVTA only purchased 2 vehicles and 12 
conversions

• 93 PHEV testing partners include: 
– 38 Electric utilities 
– 10 County governments
– 4 State governments
– 10 Canadian government groups
– 3 Sea ports and military bases
– 2 PHEV conversion companies
– 5 Private companies and advocacy organizations

• 2,000 monthly PHEV 3-page summary reports have been 
generated and disseminate to testing partners

• Conducted (second) PHEV fire investigation in 2009

– 9 City governments
– 10 Universities
– 2 Clean Air Agencies
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Hymotion Prius Gen II – Accelerated Testing
Cycle Urban Highway Charge Reps Total Electricity Gasoline Recalculated 

without incomplete 
charges(mi) (10 mi) (10 mi) (hr) (N) (mi) AC kWh Gals MPG

10 1 0 4 60 600 111.43 5.205 117.6 E

20 1 1 8 30 600 124.50 8.105 80.1 I

40 4 0 12 15 600 71.28 9.8 62.1 I 64.2

40 4 0 12 15 600 44.97 7.2 84.2 E 135.6

40 2 2 12 15 600 64.36 9.70 64.3 I 65.5
40 2 2 12 15 600 75.14 6.20 99.8 E 101.7

40 2 2 12 15 600 70.98 6.83 90.6 I 98.9

40 0 4 12 15 600 75.18 6.10 103.3 E 100.0

40 0 4 12 15 600 63.46 8.88 70.8 I 92.4

60 2 4 12 10 600 33.38 10.54 58.8 I

80 2 6 12 8 640 41.38 10.71 61.8 I 

100 2 8 12 6 600 26.48 10.91 56.5 I

200 2 18 12 3 600 16.01 10.41 57.7 I
Total 2340 3100 1404 167 7,840 Weighted Average

Each total distance slightly greater than 600 and 640 miles. HEV version = 44 mpg.   
E = experienced HEV driver, I = inexperienced driver
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• High ambient temperatures impact charge completion
Hymotion Prius Gen II – Accelerated Testing

ETEC Hymotion Prius: 40 mi City/Hwy Loops
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Ambient Temperature MPG Impacts
Hymotion Prius Fleet Fuel Economy
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Engine Operations by Ambient Temperatures
Hymotion Prius Fleet - Percentage of Miles with Engine On
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Monthly Fleet Testing MPG Results 

Hymotion Prius PHEVs with GridPoint (V2Green) data loggers – 731,000 miles of 
data from 108 vehicles (as of September 2009)
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trends

		

				Hymotion Prius with V2Green Data Loggers

						MPG - All		MPG CD		MPG CD/CS		MPG CS		Miles/Month		Number PHEVs		CD Miles		CD/CS Miles		CS Miles				% CD Miles		% CD/CS Miles		% CS Miles				# CD Trips		# CD/CS Trips		# CS Trips		Trips/Month		% CD Trips		% CD/CS Trips		% CS Trips

				April 08		62		75		54		64		234		4		83		102		49		234		35.5%		43.6%		20.9%		100.0%		37		5		7		49		75.5%		10.2%		14.3%

				May 08		55		73		55		46		6,619		8		1,855		2,637		2,128		6,620		28.0%		39.8%		32.1%		100.0%		401		87		168		656		61.1%		13.3%		25.6%

				June 08		56		72		57		43		5,389		8		2,210		1,213		1,966		5,389		41.0%		22.5%		36.5%		100.0%		458		68		212		738		62.1%		9.2%		28.7%

				July 08		52		74		57		42		6,224		11		1,629		2,000		2,595		6,224		26.2%		32.1%		41.7%		100.0%		325		73		326		724		44.9%		10.1%		45.0%

				Aug 08		55		74		54		42		8,859		15		3,338		2,590		2,931		8,859		37.7%		29.2%		33.1%		100.0%		655		136		392		1183		55.4%		11.5%		33.1%

				Sept 08		54		74		55		45		17,884		34		5,372		5,013		7,499		17,884		30.0%		28.0%		41.9%		100.0%		1198		199		666		2063		58.1%		9.6%		32.3%

				Oct 08		52		70		54		45		34,985		44		9,200		9,792		15,993		34,985		26.3%		28.0%		45.7%		100.0%		2136		401		1268		3805		56.1%		10.5%		33.3%

				Nov 08		49		61		52		43		35,813		59		7,592		10,212		18,009		35,813		21.2%		28.5%		50.3%		100.0%		1910		379		1265		3554		53.7%		10.7%		35.6%

				Dec 08		48		55		51		43		27,687		62		6,908		8,481		12,298		27,687		25.0%		30.6%		44.4%		100.0%		1554		348		1052		2954		52.6%		11.8%		35.6%

				Jan 09		47		55		50		42		60,007		68		14,851		15,438		29,718		60,007		24.7%		25.7%		49.5%		100.0%		2849		638		2304		5791		49.2%		11.0%		39.8%

				Feb 09		47		57		50		43		45,779		71		8,077		12,884		24,818		45,779		17.6%		28.1%		54.2%		100.0%		1749		461		1748		3958		44.2%		11.6%		44.2%

				Mar 09		49		59		53		44		47,783		71		11,750		12,458		23,576		47,784		24.6%		26.1%		49.3%		100.0%		2268		560		1852		4680		48.5%		12.0%		39.6%

				April 09		52		67		55		45		59,423		85		16,226		15,385		27,812		59,423		27.3%		25.9%		46.8%		100.0%		3472		703		2553		6728		51.6%		10.4%		37.9%

				May 09		52		68		58		45		62,248		92		15,315		15,214		31,719		62,248		24.6%		24.4%		51.0%		100.0%		3685		747		2462		6894		53.5%		10.8%		35.7%

				June 09		50		70		56		43		73,569		107		16,574		17,883		39,112		73,569		22.5%		24.3%		53.2%		100.0%		4028		845		3960		8833		45.6%		9.6%		44.8%

				July 09		50		69		55		43		77,160		107		16,711		17,167		43,282		77,160		21.7%		22.2%		56.1%		100.0%		3809		677		4245		8731		43.6%		7.8%		48.6%

				Aug 09		50		70		55		44		79,963		107		17,063		17,651		45,249		79,963		21.3%		22.1%		56.6%		100.0%		3596		621		4283		8500		42.3%		7.3%		50.4%

				Sept 09		49		68		55		44		81,532		108		16,358		18,155		47,019		81,532		20.1%		22.3%		57.7%		100.0%		3540		624		4695		8859		40.0%		7.0%		53.0%

				Totals														171,112		184,275		375,773		731,160		23.4%		25.2%		51.4%		100.0%								78700
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Monthly Fleet Testing Drive Modes

Hymotion Prius PHEVs 
with GridPoint (V2Green) 
data loggers – 731,000 
miles of data from 108 
vehicles (as of September 
2009)

Percent Monthly Trips Driven by Operating Mode
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trends

		

				Hymotion Prius with V2Green Data Loggers

						MPG - All		MPG CD		MPG CD/CS		MPG CS		Miles/Month		Number PHEVs		CD Miles		CD/CS Miles		CS Miles				% CD Miles		% CD/CS Miles		% CS Miles				# CD Trips		# CD/CS Trips		# CS Trips		Trips/Month		% CD Trips		% CD/CS Trips		% CS Trips

				April 08		62		75		54		64		234		4		83		102		49		234		35.5%		43.6%		20.9%		100.0%		37		5		7		49		75.5%		10.2%		14.3%

				May 08		55		73		55		46		6,619		8		1,855		2,637		2,128		6,620		28.0%		39.8%		32.1%		100.0%		401		87		168		656		61.1%		13.3%		25.6%

				June 08		56		72		57		43		5,389		8		2,210		1,213		1,966		5,389		41.0%		22.5%		36.5%		100.0%		458		68		212		738		62.1%		9.2%		28.7%

				July 08		52		74		57		42		6,224		11		1,629		2,000		2,595		6,224		26.2%		32.1%		41.7%		100.0%		325		73		326		724		44.9%		10.1%		45.0%

				Aug 08		55		74		54		42		8,859		15		3,338		2,590		2,931		8,859		37.7%		29.2%		33.1%		100.0%		655		136		392		1183		55.4%		11.5%		33.1%

				Sept 08		54		74		55		45		17,884		34		5,372		5,013		7,499		17,884		30.0%		28.0%		41.9%		100.0%		1198		199		666		2063		58.1%		9.6%		32.3%

				Oct 08		52		70		54		45		34,985		44		9,200		9,792		15,993		34,985		26.3%		28.0%		45.7%		100.0%		2136		401		1268		3805		56.1%		10.5%		33.3%

				Nov 08		49		61		52		43		35,813		59		7,592		10,212		18,009		35,813		21.2%		28.5%		50.3%		100.0%		1910		379		1265		3554		53.7%		10.7%		35.6%

				Dec 08		48		55		51		43		27,687		62		6,908		8,481		12,298		27,687		25.0%		30.6%		44.4%		100.0%		1554		348		1052		2954		52.6%		11.8%		35.6%

				Jan 09		47		55		50		42		60,007		68		14,851		15,438		29,718		60,007		24.7%		25.7%		49.5%		100.0%		2849		638		2304		5791		49.2%		11.0%		39.8%

				Feb 09		47		57		50		43		45,779		71		8,077		12,884		24,818		45,779		17.6%		28.1%		54.2%		100.0%		1749		461		1748		3958		44.2%		11.6%		44.2%

				Mar 09		49		59		53		44		47,783		71		11,750		12,458		23,576		47,784		24.6%		26.1%		49.3%		100.0%		2268		560		1852		4680		48.5%		12.0%		39.6%

				April 09		52		67		55		45		59,423		85		16,226		15,385		27,812		59,423		27.3%		25.9%		46.8%		100.0%		3472		703		2553		6728		51.6%		10.4%		37.9%

				May 09		52		68		58		45		62,248		92		15,315		15,214		31,719		62,248		24.6%		24.4%		51.0%		100.0%		3685		747		2462		6894		53.5%		10.8%		35.7%

				June 09		50		70		56		43		73,569		107		16,574		17,883		39,112		73,569		22.5%		24.3%		53.2%		100.0%		4028		845		3960		8833		45.6%		9.6%		44.8%

				July 09		50		69		55		43		77,160		107		16,711		17,167		43,282		77,160		21.7%		22.2%		56.1%		100.0%		3809		677		4245		8731		43.6%		7.8%		48.6%

				Aug 09		50		70		55		44		79,963		107		17,063		17,651		45,249		79,963		21.3%		22.1%		56.6%		100.0%		3596		621		4283		8500		42.3%		7.3%		50.4%

				Sept 09		49		68		55		44		81,532		108		16,358		18,155		47,019		81,532		20.1%		22.3%		57.7%		100.0%		3540		624		4695		8859		40.0%		7.0%		53.0%

				Totals														171,112		184,275		375,773		731,160		23.4%		25.2%		51.4%		100.0%								78700
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Number PHEVs

Number of Hymotion Prius PHEVs with V2Green Data Loggers by Month
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				Hymotion Prius with V2Green Data Loggers
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				Totals														171,112		184,275		375,773		731,160		23.4%		25.2%		51.4%		100.0%								78700
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Number of Hymotion Prius PHEVs with V2Green Data Loggers by Month
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Hymotion Prius PHEVs – CD Trips
• MPG and aggressive driving impacts March ‘08 – May ‘09

MPG & Driver Aggressiveness for 22,700 CD Trips, 151,000 miles (6.7 miles 
average trip distance)
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Data from 150 Hymotion Prius with V2Green and Kvaser loggers
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MPG Results - Charge Depleting (CD) Mode

Percent of 22,700 CD Trips and 151,000 CD Miles by MPG Grouping
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3-Page PHEV Fact 
Sheets provide AC 
and DC Wh/mile, 
and mpg by charge 
modes



17

In addition to 
charge mode, the 
3-Page PHEV Fact 
Sheets provide fuel 
use by drive cycle 
and driver style 
(aggressiveness)
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3-Page PHEV Fact 
Sheets provide 
charging stats, 
time of day driving, 
and charging 
profiles



19

PHEV Testing Results by Fleet
MPG by Fleet and Operating Mode
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Seattle Area PHEV Smart Charging Trials
• 13 Hymotion PHEVs using GridPoint’s Electric Vehicle 

Management Solution
• Types of Trials:

– Time of Day Charging – Vehicle charging only allowed 
during certain hours of the day

– Goal Based Charging – Normalize power demand for 
vehicle charging around a kW goal load

– Economic Charging – Allow vehicle charging only 
when the price of electricity is below a threshold

• GridPoint Vehicle Connectivity Modules (VCM) used to 
control charging as directed by GridPoint’s server and to 
log vehicle charging and driving data

• VCM requests the pack to wait to charge or to charge at a 
specified power level - no physical circuit interruption

• INL analyzed the data collected from the vehicles
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Charging – No Control
Typical Charge, Single Vehicle - No External Control
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Sheet1

		Trial 0

		t		AC Power

		0.2700042725		15

		60.1900177002		881

		120.2100067139		895

		180.2300109863		904

		240.2500076294		920

		300.2699966431		926

		360.2900085449		934

		420.3100128174		948

		480.3300170898		953

		540.3499984741		963

		600.370010376		965

		660.390007019		976

		720.4099960327		977

		780.430015564		984

		840.4499969482		984

		900.4700012207		981

		960.4900054932		996

		1020.510017395		1001

		1080.5300064087		1005

		1140.5500106812		1009

		1200.5700073242		1012

		1260.5899963379		1017

		1320.6100158691		1017

		1380.6300048828		1022

		1440.6500015259		1026

		1500.6700057983		1029

		1560.6900100708		1024

		1620.7100067139		1035

		1680.7300109863		1035

		1740.75		1033

		1800.7700042725		1035

		1860.7900161743		1036

		1920.810005188		1035

		1980.8300094604		1044

		2040.8500061035		1038

		2100.870010376		1044

		2160.8899993896		1050

		2220.9100036621		1054

		2280.930015564		1054

		2340.9500045776		1045

		2400.9700088501		1051

		2460.9900054932		1050

		2521.0100097656		1058

		2581.0300140381		1055

		2641.0500030518		1058

		2701.0700149536		1054

		2761.0900039673		1061

		2821.1100082398		1066

		2881.1300048828		1066

		2941.1500091553		1060

		3001.1700134277		1073

		3061.1900100708		1069

		3121.2099990845		1074

		3181.2300186157		1063

		3241.2500076294		1067

		3301.2700195313		1069

		3361.2900085449		1077

		3421.3099975586		1069

		3481.3300094605		1072

		3541.3500137329		1075

		3601.3700180054		1079

		3661.3899993896		1077

		3721.4100036621		1084

		3781.4300079346		1086

		3841.4499969482		1089

		3901.4700164795		1076

		3961.4899978638		1088

		4021.5100021362		1083

		4081.5300064087		1096

		4141.5500183105		1091

		4201.5700073242		1088

		4261.5899963379		1090

		4321.6100082397		1084

		4381.6299972534		1092

		4441.6500167847		1094

		4501.6700057983		1099

		4561.6900024414		1088

		4621.7100067139		1087

		4681.7300109863		1107

		4741.7500076294		1097

		4801.7700119019		1105

		4861.7900009155		1099

		4921.8100128174		1096

		4981.8300018311		1098

		5041.8500061035		1096

		5101.870010376		1102

		5161.890007019		1095

		5221.9100112915		1102

		5281.9300003052		1099

		5341.950012207		1097

		5401.9700164795		1099

		5461.9900054932		1100

		5522.0100097656		1108

		5582.0300064087		1104

		5642.0500106811		1102

		5702.0699996948		1095

		5762.0900115967		1105

		5822.1200180054		1099

		5882.1300048828		1110

		5942.1500091553		1104

		6002.1700057983		1098

		6062.2000045776		1103

		6122.2200088501		1101

		6182.2300109863		1104

		6242.2600021362		1099

		6302.2800140381		1102

		6362.3000030518		1109

		6422.3200073242		1102

		6482.3400039673		1108

		6542.3600082397		1112

		6602.3800125122		1102

		6662.4000015259		1109

		6722.4200134277		1107

		6782.4400177002		1107

		6842.4600067139		1111

		6902.4800109863		1106

		6962.5000076294		1108

		7022.5199966431		1114

		7082.5400009155		1111

		7142.5600128174		1103

		7202.5800170898		1110

		7262.5999908447		1107

		7322.620010376		1120

		7382.640007019		1101

		7442.6600112915		1114

		7502.680015564		1096

		7562.6999969482		1114

		7622.7200012207		1116

		7682.7400054932		1107

		7742.7600097656		1116

		7802.7800064087		1114

		7862.8000106811		1116

		7922.8200073242		1110

		7982.8399963379		1109

		8042.8600158691		1116

		8102.8800048828		1121

		8162.9000015259		1112

		8222.9200057983		1112

		8282.9400100708		1111

		8342.9600067139		1114

		8402.9800262451		1112

		8463		1116

		8523.0200042725		1108

		8583.0400161743		1115

		8643.060005188		1115

		8703.0800094604		1105

		8763.1000061035		1112

		8823.120010376		1115

		8883.1399993897		1110

		8943.1600036621		1111

		9003.180015564		1112

		9063.2000045776		1118

		9123.2200088501		1121

		9183.2400054932		1116

		9243.2600097656		1121

		9303.2800140381		1120

		9363.3000030518		1116

		9423.3200149536		1113

		9483.3400039673		1122

		9543.3600082397		1126

		9603.3800048828		1121

		9663.4000091553		1118

		9723.4200134277		1113

		9783.4400024414		1120

		9843.4599990845		1121

		9903.4800186157		1114

		9963.5000076294		1118

		10023.5200119019		1114

		10083.5400085449		1122

		10143.5599975586		1115

		10203.5800094605		1131

		10263.6000137329		1125

		10323.6300048828		1127

		10383.6399993896		1116

		10443.6600036621		1119

		10503.6800079346		1126

		10563.7100067139		1118

		10623.7200164795		1128

		10683.7399978638		1122

		10743.7700119019		1129

		10803.7900161743		1122

		10863.8000183105		1124

		10923.8300094605		1114

		10983.8500061035		1123

		11043.870010376		1115

		11103.8900146484		1128

		11163.9099960327		1125

		11223.9300003052		1129

		11283.9500045776		1122

		11343.9700088501		1125

		11403.9900054932		1129

		11464.0100097656		1117

		11524.0299987793		1124

		11584.0500106812		1117

		11644.0700149536		1119

		11704.0900039673		1125

		11764.1100006104		1123

		11824.1300048828		1124

		11884.1500091553		1123

		11944.1699981689		1120

		12004.1900177002		1128

		12064.2099990845		1128

		12124.2300033569		1129

		12184.2500076294		1129

		12244.2700042725		1124

		12304.2900085449		1129

		12364.3099975586		1128

		12424.3300094605		1132

		12484.3499984741		1128

		12544.3700180054		1132

		12604.390007019		1131

		12664.4100036621		1127

		12724.4300079346		1134

		12784.4500045776		1132

		12844.4700088501		1125

		12904.4900131226		1136

		12964.5100021362		1129

		13024.5300140381		1131

		13084.5500030518		1139

		13144.5700073242		1136

		13204.5900039673		1126

		13264.6100082397		1134

		13324.6300125122		1127

		13384.6500015259		1126

		13444.6700134277		1133

		13504.6900177002		1129

		13564.7100067139		1127

		13624.7300109863		1133

		13684.7500076294		1133

		13744.7699966431		1133

		13804.7900009155		1137

		13864.8100128174		1130

		13924.8300170898		1139

		13984.8500061035		1125

		14044.870010376		1131

		14104.890007019		1139

		14164.9100112915		1136

		14224.930015564		1135

		14284.9499969482		1135

		14344.9700012207		1140

		14404.9900054932		1136

		14465.0100097656		1137

		14525.0300064087		1136

		14585.0500106812		1133

		14645.0699996948		1138

		14705.0899963379		1136

		14765.1100158691		1136

		14825.1300048828		1141

		14885.1500015259		1135

		14945.1700057983		1142

		15005.200012207		1140

		15065.2200088501		1137

		15125.2300186157		1138

		15185.25		1138

		15245.2800140381		1146

		15305.3000183105		1139

		15365.310005188		1141

		15425.3400039673		1150

		15485.3600082397		1161

		15545.3800125122		1157

		15605.4000167847		1160

		15665.4199981689		1162

		15725.4400024414		1170

		15785.4600067139		1171

		15845.4800109863		1182

		15905.5000076294		1190

		15965.5199966431		25

		16025.5400085449		25

		16085.5599975586		25

		16145.5800170898		26

		16205.6000061035		26

		16265.6200027466		26

		16325.640007019		25

		16385.6599960327		26

		16445.6800079346		26

		16505.700012207		25

		16565.7200012207		26

		16625.7400054932		25

		16685.760017395		25

		16745.7800064087		25

		16805.8000106812		25

		16865.8200073242		26

		16925.8400115967		26

		16985.8600006104		25

		17045.8800048828		26

		17105.9000167847		24

		17165.9200057983		11

		17225.9400100708		5

		17285.9600067139		5

		17345.9800109863		5

		17406.0000152588		5

		17466.0200042725		5

		17526.0400161743		6

		17586.060005188		5

		17646.0800094605		6

		17706.1000061035		5

		17766.120010376		5

		17826.1400146484		5

		17886.1599960327		5

		17946.1800003052		5

		18006.2000045776		5

		18066.2200088501		5

		18126.240020752		5

		18186.2600097656		5

		18246.2799987793		5

		18306.3000106812		5

		18366.3200149536		5

		18426.3400039673		5

		18486.3600006104		5

		18546.3800048828		6

		18606.4000091553		5

		18666.4199981689		5

		18726.4400177002		5

		18786.4700012207		5

		18846.4800033569		5

		18906.5000076294		5

		18966.5200042725		5

		19026.5400085449		5

		19086.5599975586		5

		19146.5900115967		5

		19206.5999984741		5

		19266.6200180054		5

		19326.640007019		5

		19386.6600036621		5

		19446.6800079346		5

		19506.6999969482		5

		19566.7200088501		5

		19626.7400131226		5

		19686.7600021362		5

		19746.7800064087		5

		19806.8000183105		5

		19866.8200073242		5

		19926.8400039673		5

		19986.8600082397		5

		20046.8800125122		5

		20106.9000015259		5

		20166.9200134277		5

		20226.9400177002		5

		20286.9600067139		5

		20346.9800109863		5

		20407.0000076294		5

		20467.0199966431		5

		20527.0400009155		5

		20587.0600128174		5

		20647.0800170898		5

		20707.1000061035		5

		20767.120010376		5

		20827.140007019		5

		20887.1600112915		5

		20947.180015564		5

		21007.1999969482		5

		21067.2200012207		5

		21127.2400054932		5
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Results of Time of Day Charging Trials
• VCM establishes communication with control server, 

requests charging only between 10pm & 4am
Typical Charge, Single Vehicle - 10am to 4pm Charging
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Results of Time of Day Charging Trials 
• Rogue AC kWh – energy drawn outside of allowable 

charging window:
– Communication not established or lost - charging 

occurs
– Cumulative standby energy draw when not charging
Energy Consumption (kWh) by Type and Time
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Results of kW Goal Charging Trials
• Vehicle charging controlled to normalize the resource 

load around 3 kW (Typical 7 Vehicle Max, 13 Possible)
Typical Charge, Single Vehicle - 3kW Normalized Load
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Results of Economic ($/kWh) Charging Trials
• Artificial price signal supplied and vehicles only charged 

when energy price < $.08/kWh
Typical Charge, Single Vehicle - Economic Control
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Commercial / Private Fleet Charge Demand

26

Avg Hourly Vehicle Charging Demand
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Commercial Fleet Average Charge Demand
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Private Fleet Average Charging Demand
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PHEVs

Vehicle Data Management Process

INL Database

File server
SQL Server data warehouse

Report  generator
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System
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Focused technical
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Data quality
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HEV Testing  
• 4.7 million HEV accelerated testing miles 
• Initiated testing on 15th thru 18th HEV test models (in red) 

during 2009, with 47 HEVs tested / in testing to date: 

• Published sixteen HEV battery tests during 2009, with 
another 8 near completion

– 2, 2006 Gen II Honda Civic
– 2, 2007 Saturn Vue
– 2, 2007 Toyota Camry
– 2, 2008 Nissan Altima
– 2, 2008 GM 2-mode Tahoe
– 2, 2010 Ford Fusion
– 2, 2010 Toyota Prius
– 2, 2010 Honda Insight
– 2, 2010 Mercedes Benz S400

– 6, 2001 Honda Insight
– 6, 2002 Gen I Toyota Prius
– 4, 2003 Gen I Honda Civic
– 2, 2004 Chevrolet Silverado
– 2, 2004 Gen II Toyota Prius
– 2, 2005 Ford Escape
– 2, 2005 Honda Accord
– 3, 2006 Lexus RX 400h 
– 2, 2006 Toyota Highlander
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HEV Testing – cont’d
Baseline Performance (SAE J1634) and Fleet MPG 
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HEV Testing – cont’d
Percent MPG Difference (J1634 With & W/O Air)
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HEV Testing – cont’d
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2-Page HEV Fleet 
Testing Fact 
Sheets
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2-Page HEV Fleet 
Testing Fact 
Sheets – cont’d
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Hydrogen Internal 
Combustion 
Engine Fact Sheet 
• Twelve 2005 Chevrolet 

Silverado 1500HD 
pickups

• Operating in Canada 
and the U.S.

• Onboard data logger 
generated results

• 10.5 GGE ~100% H2
onboard storage

• Low cost data 
monitoring activity
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Hydrogen Internal 
Combustion 
Engine Fact Sheet 
– cont’d 
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NEV Testing 
• Completed baseline performance testing on 3 new 

neighborhood electric vehicle models in 2009. 22 NEV 
models tested to date. 2009 NEVs tested:
– Vantage (China) pickup
– Vantage (China) van
– Roush pickup, including battery test report 

• NEV baseline performance testing methods and results 
continue to be used by California Air Resource Board to 
determine NEV eligibility for: 
– CARB alternative fuel incentives program ($950 to 

$1500 per NEV)
– CARB ZEV credits (0.30 credits per NEV)
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NEV Testing – cont’d
NEV Maximum Speed and Range Test Results
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Maximum Speed Test (mph) with 170 lbs Payload

Range Test (miles) - tested at max speed


Chart1

		2002 ParCar 2 passenger		2002 ParCar 2 passenger

		2002 ParCar 4 passenger		2002 ParCar 4 passenger

		2001 Frazer-Nash pickup		2001 Frazer-Nash pickup

		2001 Frazer-Nash CityCar		2001 Frazer-Nash CityCar

		2002 GEM short bed		2002 GEM short bed

		2002 GEM long bed		2002 GEM long bed

		2002 GEM 2 passenger		2002 GEM 2 passenger

		2002 GEM 4 passenger		2002 GEM 4 passenger

		2002 Ford/Th!nk 2 pass		2002 Ford/Th!nk 2 pass

		2002 Ford/Th!nk 4 pass		2002 Ford/Th!nk 4 pass

		2005 GEM long bed		2005 GEM long bed

		2005 GEM short bed		2005 GEM short bed

		2005 GEM 2 passenger		2005 GEM 2 passenger

		2005 GEM 4 passenger		2005 GEM 4 passenger

		2007 Gem long bed		2007 Gem long bed

		2007 GEM 6 passenger		2007 GEM 6 passenger

		Zenn 2 passenger		Zenn 2 passenger

		2008 Miles 4 passenger		2008 Miles 4 passenger

		2008 Miles pickup 2 pass		2008 Miles pickup 2 pass

		2009 Vantage pickup		2009 Vantage pickup

		2009 Vantage Van		2009 Vantage Van

		2008 Roush pickup		2008 Roush pickup

		Average		Average



Maximum Speed Test (mph) with 170 lbs Payload

Range Test (miles) - tested at max speed

MPH and Miles

NEV Maximum Speed and Range Test Results
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speed n range

		

						Maximum Speed with 170 lbs		Range @ Max Speed		Charging Efficiency		Recharge Time		Battery Capacity		System Voltage		Acceleration 0-20 mph

						MPH		Miles		AC Wh / mil		Hours		kWh		Volts		Seconds

				2008 Miles short bed 2 passenger		24.9		63.1		165.97		9.9		10.8		72		3.9		2008 Miles short bed 2 passenger

				2008 Miles 4 passenger		24.9		63		162.2		9.8		10.8		72		4.1		2008 Miles 4 passenger

				Zenn 2 passenger		25		64.6		139.3		9.4		4.5		72		5.3		Zenn 2 passenger

				2007 GEM 6 passenger		24.9		40.4		268.1		9.6		6.2		72		5.8		2007 GEM 6 passenger

				2007 Gem long bed		24.9		50.4		292		10.4		6.1		72		5.6		2007 Gem long bed

				2005 GEM 4 passenger		24.1		40.5		169		6.9		5.8		72		5.3		2005 GEM 4 passenger

		ok		2005 GEM 2 passenger		23.2		44.3		184		6.9		5.8		72		4.9		2005 GEM 2 passenger

		ok		2005 GEM short bed		23.9		36.7		176		6		5.8		72		7.8		2005 GEM short bed

		ok		2005 GEM long bed		22.7		40.6		182		6.7		5.8		72		5.9		2005 GEM long bed

				2002 Ford/Th!nk 4 passenger		24.1		38.6		167.6		8.3		5.3		72		5.6		2002 Ford/Th!nk 4 passenger

				2002 Ford/Th!nk 2 passenger		24.2		33.1		162.6		8.3		5.3		72		6.3		2002 Ford/Th!nk 2 passenger

				2002 GEM 4 passenger		23.7		31.4		141.2		9.4		5.7		72		5.5		2002 GEM 4 passenger

				2002 GEM 2 passenger		23.7		33.4		124.9		9.4		5.7		72		7.3		2002 GEM 2 passenger

				2002 GEM long bed		23.9		36.2		131.4		9.4		5.7		72		5.9		2002 GEM long bed

				2002 GEM short bed		21		41.2		108.9		9.4		5.7		72		7.8		2002 GEM short bed

				2001 Frazer-Nash CityCar		24.6		30.9						6.5		48		5.8		2001 Frazer-Nash CityCar

				2001 Frazer-Nash pickup		24.7		32.7						6.5		48		5.3		2001 Frazer-Nash pickup

				2002 ParCar 4 passenger		23.3		47.1		145		11.3		7		48		16.7		2002 ParCar 4 passenger

				2002 ParCar 2 passenger		21.6		52.9		133		11.3		7		48		22.9		2002 ParCar 2 passenger

						Maximum Speed Test (mph) with 170 lbs Payload		Range Test (miles) - tested at max speed				Recharge Time - Hours		Battery Capacity - kWh				Acceleration 0-20 mph

				2002 ParCar 2 passenger		21.6		52.9		133		11.3		7		48		22.9		2002 ParCar 2 passenger

				2002 ParCar 4 passenger		23.3		47.1		145		11.3		7		48		16.7		2002 ParCar 4 passenger

				2001 Frazer-Nash pickup		24.7		32.7				0.97		6.5		48		5.3		2001 Frazer-Nash pickup

				2001 Frazer-Nash CityCar		24.6		30.9				0.93		6.5		48		5.8		2001 Frazer-Nash CityCar

				2002 GEM short bed		21		41.2		108.9		9.4		5.7		72		7.8		2002 GEM short bed

				2002 GEM long bed		23.9		36.2		131.4		9.4		5.7		72		5.9		2002 GEM long bed

				2002 GEM 2 passenger		23.7		33.4		124.9		9.4		5.7		72		7.3		2002 GEM 2 passenger

				2002 GEM 4 passenger		23.7		31.4		141.2		9.4		5.7		72		5.5		2002 GEM 4 passenger

				2002 Ford/Th!nk 2 pass		24.2		33.1		162.6		8.3		5.3		72		6.3		2002 Ford/Th!nk 2 passenger

				2002 Ford/Th!nk 4 pass		24.1		38.6		167.6		8.3		5.3		72		5.6		2002 Ford/Th!nk 4 passenger

		ok		2005 GEM long bed		22.7		40.6		182		6.7		5.8		72		5.9		2005 GEM long bed

		ok		2005 GEM short bed		23.9		36.7		176		6		5.8		72		7.8		2005 GEM short bed

		ok		2005 GEM 2 passenger		23.2		44.3		184		6.9		5.8		72		4.9		2005 GEM 2 passenger

				2005 GEM 4 passenger		23.7884615385		40.5		169		6.9		5.8		72		5.3		2005 GEM 4 passenger

				2007 Gem long bed		24.9		50.4		292		10.4		6.1		72		5.6		2007 Gem long bed

				2007 GEM 6 passenger		24.9		40.4		268.1		9.6		6.2		72		5.8		2007 GEM 6 passenger

				Zenn 2 passenger		25		64.6		139.3		9.4		4.5		72		5.3		Zenn 2 passenger

				2008 Miles 4 passenger		24.9		63		162.2		9.8		10.8		72		4.1		2008 Miles 4 passenger

				2008 Miles pickup 2 pass		24.9		63.1		165.97		9.9		10.8		72		3.9		2008 Miles short bed 2 passenger

				2009 Vantage pickup		24.1		63.3		216.6		11.1		10.8		72		5.6		2009 Vantage pickup

				2009 Vantage Van		23.8		61.8		218.12		11.7		10.8		72		5.8		2009 Vantage Van

				2008 Roush pickup		24.8		62.3		143.888		1.4		12.96		72		4.8		2008 Roush pickup

				Average		23.8949300699		45.8409090909		171.5889		8.1136363636		7.1163636364		67.6363636364		6.9954545455

																		8.0714285714

																		5.1125

														5.9058823529

														11.232																																21.6		5.6				22.9

																																														23.3		5.8				16.7

																																														24.7		5.3				5.3

																																														24.6		4.1				5.8

																																														21		3.9				7.8

																																														23.9		4.94				5.9

																																														23.7						7.3

																																														23.7						5.5

																																														24.2						6.3

																																														24.1						5.6

																																														22.7						5.9

																																														23.9						7.8

																																														23.2						4.9

																																														23.7884615385						5.3

																																														23.4563186813						8.0714285714





speed n range

		



Maximum Speed Test (mph) with 170 lbs Payload

Range Test (miles) - tested at max speed

MPH and Miles

NEV Maximum Speed and Range Test Results



kwh-mile

		



Acceleration 0-20 mph

Seconds

Acceleration 0 to 20 mph



payload

		



Recharge Time - Hours

Battery Capacity - kWh

Hours and kWh

Recharge Time to 100% SOC & Battery Capacity



		

						Charging Efficiency - AC Wh per Mile		Miles per kWh AC

				2002 ParCar 2 passenger		133		7.5187969925																11.3		7		48		22.9		2002 ParCar 2 passenger

				2002 ParCar 4 passenger		145		6.8965517241																11.3		7		48		16.7		2002 ParCar 4 passenger

				2001 Frazer-Nash pickup																						6.5		48		5.3		2001 Frazer-Nash pickup

				2001 Frazer-Nash CityCar																						6.5		48		5.8		2001 Frazer-Nash CityCar

				2002 GEM short bed		108.9		9.1827364555																9.4		5.7		72		7.8		2002 GEM short bed

				2002 GEM long bed		131.4		7.6103500761																9.4		5.7		72		5.9		2002 GEM long bed

				2002 GEM 2 passenger		124.9		8.0064051241																9.4		5.7		72		7.3		2002 GEM 2 passenger

				2002 GEM 4 passenger		141.2		7.0821529745																9.4		5.7		72		5.5		2002 GEM 4 passenger

				2002 Ford/Th!nk 2 pass		162.6		6.1500615006																8.3		5.3		72		6.3		2002 Ford/Th!nk 2 passenger

				2002 Ford/Th!nk 4 pass		167.6		5.9665871122																8.3		5.3		72		5.6		2002 Ford/Th!nk 4 passenger

				2005 GEM long bed		182		5.4945054945																6.7		5.8		72		5.9		2005 GEM long bed

				2005 GEM short bed		176		5.6818181818																6		5.8		72		7.8		2005 GEM short bed

				2005 GEM 2 passenger		184		5.4347826087																6.9		5.8		72		4.9		2005 GEM 2 passenger

				2005 GEM 4 passenger		169		5.9171597633																6.9		5.8		72		5.3		2005 GEM 4 passenger

				2007 Gem long bed		292		3.4246575342																10.4		6.1		72		5.6		2007 Gem long bed

				2007 GEM 6 passenger		268.1		3.7299515106																9.6		6.2		72		5.8		2007 GEM 6 passenger

				Zenn 2 passenger		139.3		7.1787508973																9.4		4.5		72		5.3		Zenn 2 passenger																292						133

				2008 Miles 4 passenger		162.2		6.1652281134																9.8		10.8		72		4.1		2008 Miles 4 passenger																268.1						145

				2008 Miles pickup 2 pass		165.97		6.0251852744																9.9		10.8		72		3.9		2008 Miles short bed 2 passenger																139.3

				2009 Vantage pickup		216.6		4.6168051708

				2009 Vantage Van		218.12		4.5846323125

				2008 Roush pickup		143.888		6.9498498832

				Average		167.8335294118		6.1808484352																																								162.2

						192.8693333333		5.3837624555																																								165.97						108.9

								6.3215106669																																								205.514						131.4

																																																						124.9

																																																						141.2

																																																						162.6

																																																						167.6

																																																						182

																																																						176

																																																						184

																																																						169

																																																						152.1333333333

						4																5





		



Charging Efficiency - AC Wh per Mile

AC Wh per Mile



		



Miles per kWh AC

Miles per kWh AC

Miles per kWh AC



		

						Weight		Payload

		1		2002 ParCar 2 passenger		1205		750						1205

		2		2002 ParCar 4 passenger		1452		1100						1452

		3		2001 Frazer-Nash pickup		1990		1320

		4		2001 Frazer-Nash CityCar		1961		640

		5		2002 GEM short bed		1138		694						1138

		6		2002 GEM long bed		1239		1064						1239

		7		2002 GEM 2 passenger		1103		443						1103

		8		2002 GEM 4 passenger		1244		831						1244

		9		2002 Ford/Th!nk 2 pass		1355		551						1355

		10		2002 Ford/Th!nk 4 pass		1431		899						1431

		11		2005 GEM long bed		1414		886						1414

		12		2005 GEM short bed		1324		526						1324

		13		2005 GEM 2 passenger		1303		547						1303

		14		2005 GEM 4 passenger		1539		561						1539

		15		2007 Gem long bed		1734		936						1734

		16		2007 GEM 6 passenger		1878		1122						1878

		17		Zenn 2 passenger		1404		403						1404

		18		2008 Miles 4 passenger		2365		633						2365

		19		2008 Miles pickup 2 pass		2581		417						2581

		20		2009 Vantage pickup		2472		526						2472

		21		2009 Vantage Van		2498		500						2498

		22		2008 Roush pickup		2914		1043						2914

				Average		1706.5454545454								1679.65

														1512.2941176471

				last										2628
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NEV Testing – cont’d
Charging Efficiency - AC Wh per Mile
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Chart2

		2002 ParCar 2 passenger

		2002 ParCar 4 passenger

		2001 Frazer-Nash pickup

		2001 Frazer-Nash CityCar

		2002 GEM short bed

		2002 GEM long bed

		2002 GEM 2 passenger

		2002 GEM 4 passenger

		2002 Ford/Th!nk 2 pass

		2002 Ford/Th!nk 4 pass

		2005 GEM long bed

		2005 GEM short bed

		2005 GEM 2 passenger

		2005 GEM 4 passenger

		2007 Gem long bed

		2007 GEM 6 passenger

		Zenn 2 passenger

		2008 Miles 4 passenger

		2008 Miles pickup 2 pass

		2009 Vantage pickup

		2009 Vantage Van

		2008 Roush pickup

		Average



Charging Efficiency - AC Wh per Mile

AC Wh per Mile
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speed n range

		

						Maximum Speed with 170 lbs		Range @ Max Speed		Charging Efficiency		Recharge Time		Battery Capacity		System Voltage		Acceleration 0-20 mph

						MPH		Miles		AC Wh / mil		Hours		kWh		Volts		Seconds

				2008 Miles short bed 2 passenger		24.9		63.1		165.97		9.9		10.8		72		3.9		2008 Miles short bed 2 passenger

				2008 Miles 4 passenger		24.9		63		162.2		9.8		10.8		72		4.1		2008 Miles 4 passenger

				Zenn 2 passenger		25		64.6		139.3		9.4		4.5		72		5.3		Zenn 2 passenger

				2007 GEM 6 passenger		24.9		40.4		268.1		9.6		6.2		72		5.8		2007 GEM 6 passenger

				2007 Gem long bed		24.9		50.4		292		10.4		6.1		72		5.6		2007 Gem long bed

				2005 GEM 4 passenger		24.1		40.5		169		6.9		5.8		72		5.3		2005 GEM 4 passenger

		ok		2005 GEM 2 passenger		23.2		44.3		184		6.9		5.8		72		4.9		2005 GEM 2 passenger

		ok		2005 GEM short bed		23.9		36.7		176		6		5.8		72		7.8		2005 GEM short bed

		ok		2005 GEM long bed		22.7		40.6		182		6.7		5.8		72		5.9		2005 GEM long bed

				2002 Ford/Th!nk 4 passenger		24.1		38.6		167.6		8.3		5.3		72		5.6		2002 Ford/Th!nk 4 passenger

				2002 Ford/Th!nk 2 passenger		24.2		33.1		162.6		8.3		5.3		72		6.3		2002 Ford/Th!nk 2 passenger

				2002 GEM 4 passenger		23.7		31.4		141.2		9.4		5.7		72		5.5		2002 GEM 4 passenger

				2002 GEM 2 passenger		23.7		33.4		124.9		9.4		5.7		72		7.3		2002 GEM 2 passenger

				2002 GEM long bed		23.9		36.2		131.4		9.4		5.7		72		5.9		2002 GEM long bed

				2002 GEM short bed		21		41.2		108.9		9.4		5.7		72		7.8		2002 GEM short bed

				2001 Frazer-Nash CityCar		24.6		30.9						6.5		48		5.8		2001 Frazer-Nash CityCar

				2001 Frazer-Nash pickup		24.7		32.7						6.5		48		5.3		2001 Frazer-Nash pickup

				2002 ParCar 4 passenger		23.3		47.1		145		11.3		7		48		16.7		2002 ParCar 4 passenger

				2002 ParCar 2 passenger		21.6		52.9		133		11.3		7		48		22.9		2002 ParCar 2 passenger

						Maximum Speed Test (mph) with 170 lbs Payload		Range Test (miles) - tested at max speed				Recharge Time - Hours		Battery Capacity - kWh				Acceleration 0-20 mph

				2002 ParCar 2 passenger		21.6		52.9		133		11.3		7		48		22.9		2002 ParCar 2 passenger

				2002 ParCar 4 passenger		23.3		47.1		145		11.3		7		48		16.7		2002 ParCar 4 passenger

				2001 Frazer-Nash pickup		24.7		32.7				0.97		6.5		48		5.3		2001 Frazer-Nash pickup

				2001 Frazer-Nash CityCar		24.6		30.9				0.93		6.5		48		5.8		2001 Frazer-Nash CityCar

				2002 GEM short bed		21		41.2		108.9		9.4		5.7		72		7.8		2002 GEM short bed

				2002 GEM long bed		23.9		36.2		131.4		9.4		5.7		72		5.9		2002 GEM long bed

				2002 GEM 2 passenger		23.7		33.4		124.9		9.4		5.7		72		7.3		2002 GEM 2 passenger

				2002 GEM 4 passenger		23.7		31.4		141.2		9.4		5.7		72		5.5		2002 GEM 4 passenger

				2002 Ford/Th!nk 2 pass		24.2		33.1		162.6		8.3		5.3		72		6.3		2002 Ford/Th!nk 2 passenger

				2002 Ford/Th!nk 4 pass		24.1		38.6		167.6		8.3		5.3		72		5.6		2002 Ford/Th!nk 4 passenger

		ok		2005 GEM long bed		22.7		40.6		182		6.7		5.8		72		5.9		2005 GEM long bed

		ok		2005 GEM short bed		23.9		36.7		176		6		5.8		72		7.8		2005 GEM short bed

		ok		2005 GEM 2 passenger		23.2		44.3		184		6.9		5.8		72		4.9		2005 GEM 2 passenger

				2005 GEM 4 passenger		23.7884615385		40.5		169		6.9		5.8		72		5.3		2005 GEM 4 passenger

				2007 Gem long bed		24.9		50.4		292		10.4		6.1		72		5.6		2007 Gem long bed

				2007 GEM 6 passenger		24.9		40.4		268.1		9.6		6.2		72		5.8		2007 GEM 6 passenger

				Zenn 2 passenger		25		64.6		139.3		9.4		4.5		72		5.3		Zenn 2 passenger

				2008 Miles 4 passenger		24.9		63		162.2		9.8		10.8		72		4.1		2008 Miles 4 passenger

				2008 Miles pickup 2 pass		24.9		63.1		165.97		9.9		10.8		72		3.9		2008 Miles short bed 2 passenger

				2009 Vantage pickup		24.1		63.3		216.6		11.1		10.8		72		5.6		2009 Vantage pickup

				2009 Vantage Van		23.8		61.8		218.12		11.7		10.8		72		5.8		2009 Vantage Van

				2008 Roush pickup		24.8		62.3		143.888		1.4		12.96		72		4.8		2008 Roush pickup

				Average		23.8949300699		45.8409090909		171.5889		8.1136363636		7.1163636364		67.6363636364		6.9954545455

																		8.0714285714

																		5.1125

														5.9058823529

														11.232																																21.6		5.6				22.9

																																														23.3		5.8				16.7

																																														24.7		5.3				5.3

																																														24.6		4.1				5.8

																																														21		3.9				7.8

																																														23.9		4.94				5.9

																																														23.7						7.3

																																														23.7						5.5

																																														24.2						6.3

																																														24.1						5.6

																																														22.7						5.9

																																														23.9						7.8

																																														23.2						4.9

																																														23.7884615385						5.3

																																														23.4563186813						8.0714285714





speed n range

		



Maximum Speed Test (mph) with 170 lbs Payload

Range Test (miles) - tested at max speed

MPH and Miles

NEV Maximum Speed and Range Test Results



kwh-mile

		



Acceleration 0-20 mph

Seconds

Acceleration 0 to 20 mph



payload

		



Recharge Time - Hours

Battery Capacity - kWh

Hours and kWh

Recharge Time to 100% SOC & Battery Capacity



		

						Charging Efficiency - AC Wh per Mile		Miles per kWh AC

				2002 ParCar 2 passenger		133		7.5187969925																11.3		7		48		22.9		2002 ParCar 2 passenger

				2002 ParCar 4 passenger		145		6.8965517241																11.3		7		48		16.7		2002 ParCar 4 passenger

				2001 Frazer-Nash pickup																						6.5		48		5.3		2001 Frazer-Nash pickup

				2001 Frazer-Nash CityCar																						6.5		48		5.8		2001 Frazer-Nash CityCar

				2002 GEM short bed		108.9		9.1827364555																9.4		5.7		72		7.8		2002 GEM short bed

				2002 GEM long bed		131.4		7.6103500761																9.4		5.7		72		5.9		2002 GEM long bed

				2002 GEM 2 passenger		124.9		8.0064051241																9.4		5.7		72		7.3		2002 GEM 2 passenger

				2002 GEM 4 passenger		141.2		7.0821529745																9.4		5.7		72		5.5		2002 GEM 4 passenger

				2002 Ford/Th!nk 2 pass		162.6		6.1500615006																8.3		5.3		72		6.3		2002 Ford/Th!nk 2 passenger

				2002 Ford/Th!nk 4 pass		167.6		5.9665871122																8.3		5.3		72		5.6		2002 Ford/Th!nk 4 passenger

				2005 GEM long bed		182		5.4945054945																6.7		5.8		72		5.9		2005 GEM long bed

				2005 GEM short bed		176		5.6818181818																6		5.8		72		7.8		2005 GEM short bed

				2005 GEM 2 passenger		184		5.4347826087																6.9		5.8		72		4.9		2005 GEM 2 passenger

				2005 GEM 4 passenger		169		5.9171597633																6.9		5.8		72		5.3		2005 GEM 4 passenger

				2007 Gem long bed		292		3.4246575342																10.4		6.1		72		5.6		2007 Gem long bed

				2007 GEM 6 passenger		268.1		3.7299515106																9.6		6.2		72		5.8		2007 GEM 6 passenger

				Zenn 2 passenger		139.3		7.1787508973																9.4		4.5		72		5.3		Zenn 2 passenger																292						133

				2008 Miles 4 passenger		162.2		6.1652281134																9.8		10.8		72		4.1		2008 Miles 4 passenger																268.1						145

				2008 Miles pickup 2 pass		165.97		6.0251852744																9.9		10.8		72		3.9		2008 Miles short bed 2 passenger																139.3

				2009 Vantage pickup		216.6		4.6168051708

				2009 Vantage Van		218.12		4.5846323125

				2008 Roush pickup		143.888		6.9498498832

				Average		167.8335294118		6.1808484352																																								162.2

						192.8693333333		5.3837624555																																								165.97						108.9

								6.3215106669																																								205.514						131.4

																																																						124.9

																																																						141.2

																																																						162.6

																																																						167.6

																																																						182

																																																						176

																																																						184

																																																						169

																																																						152.1333333333

						4																5





		



Charging Efficiency - AC Wh per Mile

AC Wh per Mile



		



Miles per kWh AC

Miles per kWh AC

Miles per kWh AC



		

						Weight		Payload

		1		2002 ParCar 2 passenger		1205		750						1205

		2		2002 ParCar 4 passenger		1452		1100						1452

		3		2001 Frazer-Nash pickup		1990		1320

		4		2001 Frazer-Nash CityCar		1961		640

		5		2002 GEM short bed		1138		694						1138

		6		2002 GEM long bed		1239		1064						1239

		7		2002 GEM 2 passenger		1103		443						1103

		8		2002 GEM 4 passenger		1244		831						1244

		9		2002 Ford/Th!nk 2 pass		1355		551						1355

		10		2002 Ford/Th!nk 4 pass		1431		899						1431

		11		2005 GEM long bed		1414		886						1414

		12		2005 GEM short bed		1324		526						1324

		13		2005 GEM 2 passenger		1303		547						1303

		14		2005 GEM 4 passenger		1539		561						1539

		15		2007 Gem long bed		1734		936						1734

		16		2007 GEM 6 passenger		1878		1122						1878

		17		Zenn 2 passenger		1404		403						1404

		18		2008 Miles 4 passenger		2365		633						2365

		19		2008 Miles pickup 2 pass		2581		417						2581

		20		2009 Vantage pickup		2472		526						2472

		21		2009 Vantage Van		2498		500						2498

		22		2008 Roush pickup		2914		1043						2914

				Average		1706.5454545454								1679.65

														1512.2941176471

				last										2628
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Governmental Collaborations 
• All vehicles requiring dynamometer testing are 

coordinated and shared with ANL 
• High-mileage HEV components shared with ORNL 
• High-mileage HEVs shared with EPA
• PHEV and HEV testing results shared with ANL, ORNL 

and NREL 
• PHEV fleet testing includes 38 governmental fleets
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Future Plans
• Support the ALABC and DOE/AVTA development, 

manufacturing and testing of a lead acid battery in a 
100,000-mile HEV testing regime (Ultra Battery)

• Initiated battery mule test project, anticipating new 
battery deliverables via DOE programs

• Continue to support CARB’s requirement that all NEVs 
be tested by the AVTA

• Continue focus on vehicles with advanced electric 
drive and electric storage technologies

• Incorporate vehicles with new control systems such as 
gasoline, diesel and compression start/stop

• Continue PHEV data sharing with:
– University of California at Davis
– Ohio State University
– University of Hawaii
– University of Victoria
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eTec/Nissan/INL EV Infrastructure Project
• INL is a principle participant with eTec and Nissan in the 

deployment of 4,700 battery electric Nissan Leaf vehicles 
in 5 states:
– Oregon, Washington, California, Arizona and 

Tennessee
• Charging and vehicle data will be collected via data 

streams from eTec and Nissan
• INL will analyze and report on charging infrastructure 

utilization for ~11,000 Level II electric vehicle supply 
equipment (EVSE), ~300 Level III chargers, and 4,700 
Leafs 

• INL will report on vehicle charging patterns and charging 
infrastructure utilization patterns

• Many of the 42 project partners are electric utilities with 
high interest in demand / smart charging controls
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eTec/Nissan/INL EV Infrastructure Project

INL

Nashville 
Chattanooga 

Knoxville 
ORNL

Seattle

Portland, 
Eugene, 

Corvallis,             
Salem

San Diego
Phoenix, 
Tucson

Battery – 24+ kWh Li-ion,  
Projected 100 Mile Range

11K+ Level II & III Chargers
4700 Nissan EV’s

UCD OSU

Data Analysis and 
Reporting

eTec/Nissan/Regional Partners

eTec
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Summary
• PHEV Demonstration - 1.3 million miles, 136,000 trips and 

21,000 charging events of data 
• Driver behavior, charging frequency, and environmental 

conditions have significant impacts on electric drive 
vehicles’ 80-85% energy efficiencies and mpg results

• PHEV drive patterns suggest shorter distances per day 
driving patterns than previously documented

• PHEV operations often occur with minimal pre-trip charge 
events – “they run even if not plugged in”

• Non-charging energy use (hotel loads) may be significant
• HEV data demonstrated real “real-world” mpg results and 

life cycle costs 
• The eTec/Nissan/INL project will document more than 70 

million miles of electric drive vehicle operations and 
more than 3 million charging events
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AVTA Webpage Use and Gasoline Costs
INL WWW Visitors & Gasoline Costs (all formulations, areas, and grades)
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