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BACKGROUND
This is a two year project funded by a grant from the Minnesota Department of Commerce for the development and implementation of a data acquisition system to monitor energy usage of selected hybrid and plug-in hybrid electric vehicles.  The goal of the project is to develop a set of testing measures to be used to determine the energy consumption, source of the energy (electricity, petroleum fuel, renewable fuel etc) and a performance comparison of PHEV’s, other advanced engine technologies vs. conventional hybrid vehicles.

INTRODUCTION
The main focus of the project over the last 3 months has been in two areas; continued development of the data acquisition system and the troubleshooting of the Ford Escape after the conversion to PHEV.  The trouble shooting of the vehicle and correspondence with Hybrids-Plus took much more time than anticipated and thus slowed progress on the data acquisition system development.  The vehicle is now performing as designed and we are not anticipating any additional technical issues.  
PHEV FORD ESCAPE PERFORMANCE 

Initial performance of the vehicle after conversion was excellent.  However, upon returning to Minnesota a series of problems were experiences that took a significant amount of time to resolve.  In my opinion the problems encountered were due in large part to the fact that PHEV’s are in their infancy and taking any technology from the prototype/laboratory stage to production has risks.

Initial problems centered on hardware connection between the PHEV components added as part of the conversion and the stock Ford components.  Some of the connections had intermittent continuity problems (sometimes there was a good connection and other times there was not) which can be difficult to diagnose.  These issues were resolved by the end of April, 2008.  The vehicle remained at MSU to be sure all systems were operating properly and that no more problems developed.  

The vehicle was returned to MnDOT in mid-May and placed in the fleet.  Initial performance was excellent and the comments from the drivers were excellent.  However, on June 11th, 2008 I received the email below from Ann Colcord from Hybrids-Plus stating that there was a significant failure of one of their systems that had been installed in a Toyota Prius.  The failure resulted in a fire that caused significant smoke and upholstery damage but no personal injuries.  The fire was or a “smoldering” nature.

The MnDOT PHEV Escape was immediately removed from service and returned to MSU until Hybrids-Plus could determine a course of action.  The company took approximately 2 months to determine the exact cause of the fire and put in place procedures to correct the problem so it did not occur on any other vehicles.  We were asked to perform several checks and diagnostic procedures on the PHEV battery in the Ford Escape.  This was done while in constant communication with Hybrids-Plus.  The diagnosis focused on the fasteners that connect the individual battery modules together.  The cause of the fire on the Prius was traced to loose connectors that cause “hot” spots in the battery that ultimately ignited.  All of the fasteners on the MnDOT Ford Escape were tightened to the proper tension.  There were NO problems found in the MnDOT PHEV.

After the vehicle was inspected and deemed to be free of problems, it was placed into general service at the Mankato MnDOT office.  The vehicle has performed well for over 6 (six) weeks in general service.
DATA ACQUISITION SYSTEM

The data acquisition system is functioning at approximately 98% at this time.  The system is based on a small portable computer that interfaces with the vehicle communication system to gather information.  We were not able to get the specific coding information from Ford Motor and had to reverse engine most parameters that will be monitored.  

The battery charger on the PHEV is a completely separate component and does not communicate with the Ford computer.  Therefore, additional sensors to measure the current going into the charger from the wall and the current going out of the charger to the batteries were obtained, configured and integrated into the data acquisition system.  The first design did not perform as well as expected.  Initial testing did not give data that was as stable as anticipated.  We are not sure if it is electrical noise from the hybrid battery pack or another issue.  Currently we are trying to identify the cause of the problem and modify the system.  This is not felt to be a problem that will be difficult to overcome.

In addition we have been working on the data transmission protocol once the vehicles are placed in the field.  All of the data that will be recorded on each vehicle will be stored on a common USB “Thumb” drive.  Once a week the USB drive will be removed from the computer and plugged into a computer that is connected to the internet.  Once the connection is made the files will automatically be transferred to a server at MSU.  The data transfer is working correctly and at this time we are working with the MnDOT office to make sure that any fire walls in place will not prevent the system from operating as designed.   

The additional computers and hardware will be ordered this week.  It is anticipated that the completed systems will be installed on the test vehicles starting on November 5th, 2008.  We are anticipating that the entire installation will take approximately 5 hours per vehicle.

SECOND MnDOT PHEV VEHICLE STATUS


The second vehicle to be converted has almost completed the desired 10,000 mileage accumulation period.  During this time we have tried to locate any other companies offering PHEV conversions for the Ford Escape.  One of the companies identified early on in the project as offering PHEV conversions is Hymotion.  They are working with Denny Hecker Toyota in Minnesota on conversions of Toyota Prius vehicles.  We have just learned, through Denny Hecker’s that Hymotion is no longer offering a PHEV kit for the Ford Escape.  The only company manufacturing a PHEV kit for the Ford Escape is Hybrids-Plus.

We are in the process of scheduling the conversion of the second MnDOT Ford Escape with Hybrids-Plus.  We have been given a tentative conversion date of December15th 2008.  

























































