
ADVANCED VEHICLE TESTING & EVALUATION

Principal Investigator: Richard Jacobson

Presenter: Jeremy Diez

Intertek Testing Services, North America

2015 Annual Merit Review

June 9, 2015

VSS029

This presentation does not contain any proprietary, confidential, or otherwise restricted information



Project Start:  Oct. 01, 2011 Vehicle Availability
Project End:  Sep. 30, 2018 Vehicle Reliability
Percent Complete: 35% Infrastructure Technology 

Availability

Total Project:  $ 33,088,218 EZ Messenger
DOE Share:  $ 26,400,000 Total Transit
Cost Share: $ 6,688,218 Idaho National Laboratory
FY14 Total:  $ 4,209,032 Argonne National Laboratory
FY15 Funding:  $ 6,334,001 National Renewable Energy Lab

SAE

OVERVIEW

BUDGET: 80/20

TIMELINE BARRIERS

PARTNERS



OBJECTIVES

 Test and evaluate advanced vehicle technologies intended to 
advance vehicle efficiency and reduce the consumption of 
petroleum

 Provide vehicle operation data to the Idaho National 
Laboratory database in order to disseminate the results of 
vehicle and infrastructure testing & analysis

 Produce lifecycle fuel economy and cost data for vehicles that 
are utilizing these advanced technologies in fleets

 Provide benchmark data and performance trends for 
advanced technology vehicles and their interaction with their 
fueling infrastructure

Relevance



MILESTONES

 88 advanced technology vehicles on fleet test through March 2015
 34 BEV across 9 different years, makes, and models

 17 PHEV across 5 different years, makes, and models

 20 HEV across 5 different years, makes, and models

 17 ICE across 5 different years, makes, and models

 5 vehicles have completed testing that were carried over from previous 
Advanced Vehicle Testing Activity 

 Over 3.8 million miles recorded during fleet testing as of March 2015

 Completion of SAE J2953 AC Level 2 Interoperability testing using round-
robin testing between the vehicles and the EVSE units
 SAE coordinated the vehicle OEMs and EVSE manufacturers for 

participation

 12 vehicle OEMs provided 14 vehicles

 11 EVSE manufacturers provided 13 units

 Anonymous results provided to OEMs and EVSE manufacturers by SAE

Relevance



PROCEDURE/DOCUMENTATION 
DEVELOPMENT
Administrative procedures for control of test 

conduct
Vehicle specifications defining key vehicle and 

performance parameters
Battery test procedures defining implementation of 

standard test requirements
 Procedures updated to refledct USABC manuals and 

technical agreement with INL

 Interim Component Durability test procedures 
similar to baseline component testing

Approach



BASELINE TESTING

Baseline Vehicle Performance at outset of testing 
conducted at a proving ground location
Acceleration
Maximum speed
 Braking
 Deceleration in drive
 Fully electric range (when applicable)
 Vehicle coastdown testing to obtain drag coefficients 

for fuel economy testing on a chassis dynamometer

End-of-Test Performance consisting of relevant 
testing for comparison to baseline

Approach



FLEET TESTING

 Constraints on vehicle purchase availability overcome by utilizing Intertek 
California location to acquire some vehicles

 Production vehicles allocated to fleets for 3 years and 36,000 miles for 
BEVs, 160,000 miles for PHEVs, and up to 195,000 miles for HEVs/ICE 
vehicles

 Utilize on-board data logger with automatic data upload
 Monitor vehicle CAN messages and energy storage system parameters
 Monitoring 12V current  to record loads on vehicles without high voltage 

batteries

 Update fuel, charging, and maintenance logs with fleet information
 Interim Component Durability testing dependent on vehicle technology

 Battery capacity and performance testing for BEV, PHEV, and HEV
 Compression testing for CNG-fueled vehicles
 Fast charging at various temperatures for BEV and potentially PHEV in future

Approach



2014-2015 BASELINE TESTS COMPLETED

Accomplishments

2012 Mitsubishi i-MiEV
2013 Nissan Leaf
2013 Ford Focus EV
2013 Ford Fusion Energi
2014 Mazda Mazda3 with i-ELOOP
2014 Chevrolet Cruze Turbo Diesel



2014-2015 FLEET TEST VEHICLES 

Overall fuel 
economy for 
fleet vehicles 
through 
February 
2015

 Note that 
Wh/mile for 
PHEVs 
includes 
gasoline 
miles

Accomplishments

YEAR MAKE MODEL FUEL TYPE Overall MPG Overall Wh/mile
2011 Chevy Volt ELECTRIC/GAS 40.10 82.38
2011 Nissan Leaf (3.3) ELECTRIC - 268.82
2013 Chevy Malibu ECO GAS 29.15 -
2012 Honda Civic CNG CNG 36.05 -
2013 Chevy Volt ELECTRIC/GAS 41.05 66.05
2013 VW TDI Jetta DIESEL 35.93 -
2013 Honda Civic  Hybrid GAS 39.63 -
2013 Toyota Prius Plug-In ELECTRIC/GAS 49.53 12.38
2013 VW Jetta Hybrid GAS 36.60 -
2012 Mitsubishi i-MiEV ELECTRIC - 268.25
2013 Nissan Leaf (6.6) ELECTRIC - 281.18
2013 Ford C-Max Hybrid GAS 37.13 -
2013 Ford C-Max Energi ELECTRIC/GAS 38.70 21.22
2013 Ford Focus EV ELECTRIC - 340.61
2013 Ford Fusion Energi ELECTRIC/GAS 38.63 20.83
2014 Smart ED ELECTRIC - 288.78
2014 Chevy Cruze Diesel DIESEL 36.10 -
2014 Mazda Mazda3 i-ELOOP GAS 32.48 -



NATIONAL LABORATORIES

Collaborations

DOE Idaho National Laboratory
 Procedure development and refinement
 Data collection & analysis 
 Reporting

DOE Argonne National Laboratory
 Vehicle Test Procedure development and refinement
 Fuel economy testing with a chassis dynamometer
 Level 2 AC charging interoperability test development

DOE National Renewable Energy Laboratory
Contacting medium and heavy duty fleets for future 

hybrid conversions of ICE vehicles



INDUSTRY PARTNERS

Collaborations

EZ Messenger
 Document delivery fleet in multiple locations 

throughout southwest U.S. for varied fleet information
 EVSE for opportunity and overnight charging
Mileage accumulation

 Total Transit
 Taxi service
Mileage accumulation



OTHER PARTNERS

Collaborations

Society of Automotive 
Engineers
 AC L2 EVSE interoperability 

and procedure 
development

 Investigate DC L2 EVSE 
interoperability and 
procedure development



REMAINING CHALLENGES

Challenges / Barriers

Fueling infrastructure availability
 CHAdeMO and SAE Combo Connector plug availability for 

fast charging locations

 Quantity of fast charge units at fleets and public use

 Quantity of AC Level 2 EVSE units at fleets

 Future availability of advanced vehicle technology 
infrastructure
 Hydrogen fueling stations for Fuel Cell vehicles



CONTINUOUS IMPROVEMENT

Publish updated test methods 
Develop new test procedures for new 

technologies and vehicle types, such as fuel cell 
vehicles

Continue to automate test reporting and improve 
fidelity of fleet data

 Identify & expand test fleet operators
Expand scope to include medium duty and 

heavy duty vehicles with cooperation of NREL

Future Work



ONGOING TESTING

 Over 50 vehicle models scheduled for evaluation throughout 
the life of the project

 Continue current vehicles in fleet test for minimum of 3 years 
along with reaching mileage accumulation targets

 Advanced technology vehicles planned through March 
2016 include the 2016 Chevrolet Volt, PHEV sedans and SUVs, 
BEVs and Fuel Cell vehicles depending on availability
 Fuel Cell vehicles would operate in California where 

Hydrogen refueling infrastructure is available

Future Work



2014 AMR Reviewers’ Comments and Responses

 The reviewer observed that the plan for this project covered all of the relevant 
technical aspects of performance of advanced vehicles in use. The reviewer would 
have liked to see a bit more about the people aspects. The reviewer asked if the 
drivers charged when needed, if the vehicles did the required functions well, and if 
there were any operational problems. 

 Implementation of EVSE at fleet sites allows for increased opportunity charging.  
Our largest fleet is currently rotating vehicles with their EVSE units.  Additional units 
are being installed to accommodate charging needs, along with a Storage-
Assisted Vehicle Recharging unit at the largest fleet location to study the impact on 
the fleet and the avoidance of demand charges.

 The reviewer wished there was more information about the standards for the tests (test 
protocols), whether they were nationally accepted (or established by consensus-
standards organizations), why and how they were chosen, and what the baseline is 
(how the baseline was established) rather than an emphasis on the numbers of 
vehicles and types of vehicles tested and miles driven. 

 Test protocols for baseline track testing are based on SAE standards and are 
reviewed with INL and NETL technical personnel for relevance to the type of 
vehicle being tested.  Each vehicle follows procedures that have been utilized 
through the history of the Advanced Vehicle Testing Activity.



2014 AMR Reviewers’ Comments and Responses

 This reviewer stated that progress on this project had been very good. A total of 
54 vehicles had been tested in the field and 6 vehicles had baseline testing 
complete. There was no data presented in the presentation except for miles 
driven by the Toyota Prius. It would have been good to present the baseline 
testing and field testing that had been generated.

 The baseline testing is specific to each vehicle type.  An example baseline testing 
report is included in the Technical Backup Slides.  For fleet testing information, fuel 
economy from each vehicle type has been added to the presentation.

 According to this reviewer, the vehicle testing and analysis team was top-notch. 
The reviewer would have liked to see a more varied set of users, beyond taxis 
and messengers. The reviewer knew the team wanted high mileage, but normal 
consumers, like commuters, would have been useful as well.

 Coordinating with individual commuters would not be conducive to collecting the 
accurate fuel and charging data required for this project.  Each fleet provides the 
quality control necessary to have accurate fuel and charging information for the 
project.



2015 AMR SUMMARY

 As of March 2015, over 88 vehicles representing 24 models are placed in 
test fleets employing 5 different technologies and various strategies to 
reduce petroleum consumption

 Over 3.8 million vehicle miles recorded during fleet testing
 Completed SAE J2953 AC Level 2 Interoperability testing using round-

robin testing between vehicles and the EVSE units
 Expanded current fleet partner locations to include colder climates than 

Phoenix, Arizona
 Implemented monitoring loads on 12V systems without high voltage 

energy storage systems  
 Utilized Intertek office in California to acquire California-only vehicles that 

were delaying vehicle timing
 Continued to auto-populate test reports with ANL & INL
 Test results posted to AVTA Website after review by INL



TECHNICAL BACKUP SLIDES
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