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Exponent Failure Analysis 
 
�x The work involved studying failure modes of various electronics and electrical equipment.   

 
 
Trace Technologies:  
 
�x Studied a high efficient grid-tied photovoltaic inverter system and proposed an optimum peak-power-

tracking algorithm.  
 
�x Developed a 3-level PWM control scheme for a grid-tied inverter.  This scheme substantially reduced 

the switching loss and the transformer core loss.  This resulted in a substantial improvement of the 
overall system efficiency. 

 
�x Developed a control scheme including necessary analog circuitries for data acquisition for a micro-

turbine driven DC brushless generator.   The speed of operation of this system can reach up to 
100krpm. 

 
�x Developed a Field Oriented Control (FOC) program for a wind turbine driven, grid-tied, doubly fed 

wound-rotor 750kW generator.  This wind turbine is currently a major  production model  by a major 
energy/electic equipment company in the US.  The control program is based on a DSP digital control 
system and it is capable of controlling both the real and the reactive output power. This work included 
the development of the control program, a computer model, an analytic model, and the evaluation and 
field testing of the system. 

 
 
GE Nuclear  
 
�x Developed an experimental FOC based induction motor driven positioning system.  The system is for 

the control of nuclear reaction control rods. The experimental system has the potential of replacing the 
existing stepper-motor based system.    This work include the development of a fully functional system 
and the design and development of a custom induction motor. 

 
�x Evaluation of the stability of a voltage regulator for a variable speed induction motor.  This motor is 

used in a recalculation system in nuclear reactors. 
 
 
United Defenses 
 
�x Involvoed in the development of a field-oriented control based induction motor/generator control 

system for special purpose diesel-electric vehicles.  
 
�x Developed computer models for permanent magnet machines and induction machine and their control 

systems for the next generation diesel-electric vehicles.  
 
 
BAE Systems 
 
�x Providing advices and guidelines for power electronics and their control for various special purpose 

hybrid vehicles.. 
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