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Summary

The following electric vehicle test procedures were derived to help assess the fitness of an electric vehicle for a given use, and to assist in comparing similar parameters across vehicles – electric, and in some applicable cases, petroleum -- to aid in making decisions about which designs have the highest performance.  Some of these tests are not applicable to some EVs, and some tests require test equipment that may not be readily available or is difficult for some to manipulate.  It is assumed that the vehicle has a working odometer and speedometer, and that the tester has access to topographical maps to assess grade for speed tests.  Test configurations, conditions and procedures should be documented such that they could be reproduced when taken.
List of Tests

	Equipment Required
	Category
	Item
	Mustang EV with battery pack #2 (http://www.evalbum.com/733) 

	Wheel scales
	1.  Wet curb weight before conversion, lb
	1.1  Front left
	

	
	
	1.2  Front Right
	

	
	
	1.3  Rear Left
	

	
	
	1.4  Rear Right
	

	
	2.  Weight distribution at GVWR before conversion, lb 
	2.1  Front left
	

	
	
	2.2  Front Right
	

	
	
	2.3  Rear Left
	

	
	
	2.4  Rear Right
	

	
	3.  Wet curb weight after conversion, lb
	3.1  Front left
	

	
	
	3.2  Front Right
	

	
	
	3.3  Rear Left
	

	
	
	3.4  Rear Right
	

	
	4.  Weight distribution at GVWR after conversion, lb 
	4.1  Front left
	

	
	
	4.2  Front Right
	

	
	
	4.3  Rear Left
	

	
	
	4.4  Rear Right
	

	Clock
	5.  Full charge time, hours
	5.1  120VAC
	20

	
	
	5.2  240VAC
	5

	1 Voltmeter, clamp-on AC ammeter
	6.  AC power drawn during charge, W
	6.1  at 120VAC
	960

	
	
	6.2  at 240VAC 
	3,840

	2 Voltmeters, clamp-on DC ammeter
	7.  Top speed on flat ground, MPH
	
	70

	
	8.  Continuous speed, MPH
	8.1  On flat ground
	65

	
	
	8.2  Up 3% grade
	55

	
	
	8.3  Up 6% grade
	40

	
	9.  Average DC Power drawn from batteries, kW
	9.1  25 MPH
	4.3

	
	
	9.2  35 MPH
	7.3

	
	
	9.3  45 MPH
	10.3

	
	
	9.4  55 MPH
	17.6

	
	
	9.5  65 MPH
	21.9

	1 Voltmeter, clamp-on DC ammeter, stopwatch (or  laptop with recording and audio editing software and microphone) 
	10.  Acceleration time, seconds
	10.1  10 MPH
	1

	
	
	10.2  20 MPH
	3

	
	
	10.3  30 MPH
	6

	
	
	10.4  40 MPH
	11

	
	
	10.5  50 MPH
	15

	
	
	10.6  60 MPH
	23

	2 channel USB oscilloscope, laptop with oscilloscope software, clamp-on DC ammeter, ~50:1 voltage divider  
	11.  Acceleration energy, Wh
	11.1  0-25 MPH


	48

	
	
	11.2  0-35 MPH
	80

	
	
	11.3  0-45 MPH
	139

	
	
	11.4  0-55 MPH
	165

	
	
	11.5  0-65 MPH
	281

	
	12.  Regenerative energy captured, Wh
	12.1  25-0 MPH
	0

	
	
	12.2 35-0 MPH
	0

	
	
	12.3  45-0 MPH
	0

	
	
	12.4  55-0 MPH
	0

	
	
	12.5  65-0 MPH
	0

	Cell voltage monitor system “BMS” 
	13.  Average range when batteries are new, miles
	
	40.3

	
	14.  Estimated cell balance after charge vs. time, %; note balancing current rating and mode, if any
	14.1  right after manual balance
	

	
	
	14.2  after 1 year
	

	
	
	14.3  after 2 years
	

	
	
	14.4  after 3 years
	

	
	
	14.5  after 4 years
	

	
	
	14.6  after 5 years
	

	1 channel USB oscilloscope, laptop with oscilloscope software, clamp-on DC ammeter, cell voltage monitor BMS
	15.  Battery capacity, Ah
	15.1  upon receipt
	104.8

	
	
	15.2  after 1 year
	

	
	
	15.3  after 2 years
	

	
	
	15.4  after 3 years
	

	
	
	15.5  after 4 years
	

	
	
	15.6  after 5 years
	

	2 channel USB oscilloscope, laptop with oscilloscope software, clamp-on DC ammeter, ~50:1 voltage divider, cell voltage monitor BMS
	16.  Battery capacity, Wh
	16.1  upon receipt
	15,079

	
	
	16.2  after 1 year
	

	
	
	16.3  after 2 years
	

	
	
	16.4  after 3 years
	

	
	
	16.5  after 4 years
	

	
	
	16.6  after 5 years
	

	
	17.  Average DC efficiency, miles per kWh (consumption rate, Wh/mi)
	
	2.67
(375)

	1 120V Kill-a-Watt AC Watt-hour counter
	18.  Average 120V AC efficiency, miles per kWh (consumption rate in Wh/mi, charger and battery efficiency)
	
	1.87 (535, 70%)

	2 120V Kill-a-Watt AC Watt-hour counters (or 1 240V Watt-hour counter)
	19.  Average 240V AC efficiency, miles per kWh (consumption rate in Wh/mi, charger and battery efficiency)
	
	


