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       This course is an advanced step in HEV analysis, diagnostics, and repair. Course Length:  4-days
 

Hybrid & Electric Vehicle Maintenance/Service and Diagnostics Course Overview: 
 
The operation of High Voltage (HV) hybrid electric vehicle (HEV) systems  such as the battery pack, electric 
transmission motor-generator units, power inverter and control system, and the dc-dc Converter can 
significantly affect vehicle fuel economy, performance and overall powertrain efficiency without illuminating 
a Malfunction Indicator Light (MIL) to alert the customer.  Therefore, it is vitally important to test HV system 
systems and components State-of-Health (SOH) to enhance performance or determine if a repair is 
necessary, whether testing an in or out of warranty vehicle.  Since SOH services are not performed by the 
OEM dealers this provides an excellent opportunity for the Aftermarket to satisfy this important customer 
need.  Scan tool data is of minimal use in SOH diagnostics since most HV system diagnostics are typically 
calibrated to illuminate the only when a catastrophic problems or end-of-life is imminent, and there are few 
PIDs that can provide necessary SOH data.  The HV SOH testing metrics diagnostics include battery pack 
power and energy capacities, electric motor-generator stator and rotor, power inverter and motor controls 
systems, and dc-dc Converter performance.    In this course, the participants will be taught how to properly 
perform SOH testing on the HV components.    
  

This is a 60% hands-on course concentration.  Participants will be receiving classroom instruction 

and hands-on experiences in the following: 

 
 Testing, Analyzing, and Disassembling battery packs from various manufacturers. Class participants 

will have opportunity to explore several different methods and types of equipment currently being 
used in the industry. 

 How to test and analyze three phase random or bar wound electric transmission electric 
machines/motor-generator units (MGU) by using handheld and state-of-the art test equipment to 
analyze and test electric machines.  Class participants will have opportunity to explore several 
different methods and types of equipment currently being used in the industry. 

 How to properly test and analyze the three phase power inverter and its associated MGU control 
systems by using oscilloscopes to analyze the three phase waveforms to determine power switching 
hardware and the associated control system faults 

 How to properly test and analyze the dc-dc Converter (the component that has replaced the 
traditional alternator) for amperage output and how to test its output filtering system for noise level.   
 

Multiple lab vehicles and components will be used to instruct systems operation and testing, and perform all 
of the SOH tests on the high voltage systems and/or components.   

Some of the areas of where HV SOH analysis can be used in the field of HEV repair: 

 SOH check before a prospective buyer purchases a hybrid/electric/fuel cell vehicle 

 Customers with "in or out-of-warranty" vehicles that want to know of any impending or eminent 
repair possibilities 

 Trend/track the SOH of customer HEV systems.......a service that dealers don't provide 

 Ensure that any analysis and diagnosis of the HEV systems have empirical (statistical) analysis that 
removes subjectivity from the analysis 

 Reduces or eliminates unnecessary part replacement of expensive components and the associated 
labor costs 
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 Partner with used car businesses to provide an analysis on a prospective trade-in or sale 

 Offer customers annual/biennial/triennial "SOH Check-up" 

o Results are documented and graphed to visually show customer the vehicle high voltage 
system health status 

 
At the completion of this course attendees will be able to perform and/or complete the following: 

 Interrogate the vehicle for battery pack system for diagnostic codes 
 Determine the battery sub-systems that can, and cannot, be rebuilt/serviced 
 Inspect the battery pack for corrosion, battery module venting, and overall mechanical integrity 
 Perform High Voltage battery module analysis by performing Power, Energy, and Temperature 

testing 
 Analyze battery data to determine whether the battery pack needs module replacements or 

conditioning 
 Perform High Voltage battery charging 
  Perform High Voltage battery module charging 
 Perform High Voltage battery discharging 
 Analyze battery data to determine the battery pack SOH 
 Perform Power Inverter waveform capture 
 Analyze Power Inverter waveforms to determine SOH 
 Perform Electric Machine (motors/generators) tests 
 Analyze Electric Machine data to determine the SOH 
 Perform a dc-dc Converter output test 
 Analyze dc-dc Converter output data   

 Low and High Voltage Chargers 
 Various Types of Battery Discharging Devices 
 Battery Cooling Fan   
 AT33EV Motor Circuit Analysis (Electric Machine Tester) 
 Carbon Pile unit 
 Digital Storage Oscilloscope (Pico 3425 or equivalent) 
 Current Probes (3) 
 Accessories to Prepare Power Inverter Testing 
 Serial Data (scan) tool 
 Insulation Resistance Tester 
 Thermal Imaging Camera and Infrared Thermometer 
 DVOM  
 Milliohm meter 
 Impedance Meter 
 HYB1000 
 Electrical Safety Gloves 


