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One of the most significant engineering accomplishments of the 20th century was the 
electrification of our modern world. While progress has been made in making people aware of 
the hazards of electricity, approximately five arc flash incidents still occur each day in the United 
States causing serious injury and/or fatality.  
 
Arcing faults can cause serious injuries or death through a number of energy transfer 
mechanisms such as heat, pressure, sound, shrapnel and electromagnetic radiation. Accurately 
estimating the available thermal energy is one of the most critical aspects of assessing the 
severity of the arc flash hazard. Over the past few years, a number of researchers have worked 
to quantify the thermal energy present during an arc flash exposure. This presentation will 
address various aspects of thermal energy exposures, discussing in detail the three categories 
of incident energy calculations that have been developed: theory based models, statistically 
developed models, and semi-empirically derived models. Because of the limitations and 
discrepancies observed using the different techniques, no standard approach has been agreed 
upon by the scientific community. One of the objectives of this research was to develop a new 
set of semi-empirically derived incident energy equations for low- and medium-voltage systems 
for open air (applicable to medium voltage distribution systems) and arc-in-box (applicable to 
industrial and commercial power systems) exposures.  
 
This research will help advance the electrical safety culture from a number of perspectives and 
has been performed as an integral part of the IEEE/NFPA Arc Flash Phenomena Collaborative 
Research Project and will provide the direction for future arc testing and modeling. 
 
Lastly, this research has provided the motivation and pedagogical framework to develop an 
electrical safety training program for young engineering students and technical personnel. 
Education is the crucial factor; helping people to better understand the hazards of electricity, 
thereby empowering them to take the necessary precautions to work safely.  
 
Biography: P.K. Sen, P.E. has over 42 years of combined teaching, research, and consulting 
engineering experience. Prior to joining Colorado School of Mines in 2000, Dr. Sen taught for 21 
years at the University of Colorado. He has published over 140 technical papers on a variety of 



subjects and has supervised over 140 graduate students. He is a Senior Member of the IEEE, 
and a Registered Professional Engineer in the State of Colorado. His current research interests 
include a variety of application problems (safety, protection, equipment life, energy economics, 
and asset management and policy issues) in power systems engineering, renewable energy 
applications and distributed generation, and engineering education.  
 
Speaker Contact Information: P.K. Sen. Email: psen@mines.edu. Phone: (303) 339-6750 
 
Participation by Webcast: You can participate in PSERC tele-seminars via webcast. Before 
the tele-seminar, click here and then on 2/3/08 when the status is "In Progress.” Note that the 
web page at that address does not automatically refresh. The webcast will include the audio and 
the slides so you will not have to download the slides in advance. If you want to ask questions, 
you should register for participation by phone. 
 
Registration for Webcast Participation: None required. There is no charge for participating! 
 
Participation by Phone: Live audio will also be provided via a teleconference phone bridge. 
After registering, you will be sent connection information for the conference phone bridge. You 
will need to download the presentation slides in advance of tele-seminar. The presentation 
slides will be posted on Dec. 9 on the PSERC website. The archived audio-slide production of 
the tele-seminar will be available for webstreaming after the tele-seminar. 
 
Registration for Phone Participation: To indicate that your organization would like to have a 
phone access line, send an email to Theresa.Herr@asu.edu with the subject “Monitoring 
Seminar”. To use our limited phone bridge capacity efficiently, we ask that people within an 
organization participate together rather than calling in separately, if at all possible. Connection 
information will be sent before the tele-seminar. There is no charge for participating! 
 
Professional Development Hour Certification: PDH certification is available for PSERC 
members (only). Send an email requesting PDH certification to Theresa.Herr@asu.edu with the 
subject “PDH” after the seminar. Include the name and title of each participant. 
 
Tele-Seminar Logistics and Assistance 
Connection information will be emailed to you about three business days before the tele-
seminar. If you have any questions, please contact Theresa Herr, PSERC’s administrative 
assistant, at 480-965-1643 or Theresa.Herr@asu.edu. You can also contact Dennis Ray, 
PSERC Executive Director, at 608-265-3808 or djray@engr.wisc.edu. 
 
PSERC’s Tele-Seminar Coordinator 
Shmuel Oren, University of California at Berkeley 
Email: oren@ieor.berkeley.edu 

Shmuel welcomes feedback on the tele-seminars and suggestions for future ones. 
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