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Abstract 

There is growing interest across multiple industries in better understanding the hazards and risks associated with 
high-energy DC power systems and their impact on electrical workers. Large utility-scale photovoltaic plants, battery 
energy storage systems (BESS), DC converters, capacitor banks, and other DC sources each present distinct hazard 
characteristics and risk profiles that differ significantly from those of traditional AC systems and from one another. 

The rapid expansion of hyperscale data centers—many of which rely on high-voltage DC power distribution to achieve 
higher efficiency, reliability, and maintainability—has further increased the urgency of addressing DC-specific safety 
challenges. As these technologies continue to scale, the need to accurately characterize, model, and mitigate DC arc 
hazards and associated risks becomes increasingly critical. 

This panel session will explore current efforts to understand DC hazards, including ongoing research, experimental data 
development, and modeling approaches, with the goal of improving risk assessment and protective strategies for 
personnel working on or near DC systems. 

The objective of IEEE P3002.12 is to provide a framework for qualified people to analyze DC power systems and evaluate 
associated hazards. This includes methods for estimating arcing current, incident energy, and related hazard boundaries. 

Ongoing research across industry and academia is contributing valuable data to model development; however, additional 
data is still required to produce robust, widely applicable models capable of addressing the diverse range of modern DC 
systems. 

The IEEE guide is intended to support qualified personnel in identifying appropriate mitigation techniques and 
implementing effective risk control measures when working on or near DC power systems across a variety of applications 
and equipment types. 

 

Topics for Discussion 

• Need: 
Is there a need for a more formalized and standardized approach to evaluating DC hazards and performing risk 
assessments? What gaps currently exist? 

• Data: 
What experimental data is available today, and where are the most significant gaps? What additional data is 
needed to support accurate modeling? 

• Models: 
What modeling approaches have been proposed, and what are their current limitations? How well do they address 
today’s range of DC applications and system configurations? 
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• Updates and Progress: 
o Status of experimental testing and future research initiatives 
o Progress in the development and validation of DC arc models 
o Status of the IEEE P3002.12 guide 
o Opportunities for industry participation and collaboration 

Sergio Panetta is the VP of Engineering at I-Gard Corporation. A graduate of McMaster 
University (BEng ’83, MEng ’97) with more than 4 decades of electrical engineering experience 
in switchgear design, commissioning, troubleshooting, power system protection, and power 
system grounding.  

Sergio continues to actively raise awareness of electrical safety worldwide. A senior member 
of IEEE, a member of the IET, and has been awarded Consulting Engineering status with the 
PEO professional body.  

Sergio is a member of several industry working groups such as the working group chair of 3003 ( Grounding and Bonding 
which addresses standards like , 3003.1, 3003.2 and Green Book) Sergio is actively dealing with electrical safety and best 
practices with standards organizations like  CSA, IEEE, IEC, and UL, Sergio is the author and owner of several US Patents 
related to electrical safety.  Sergio is currently the I&CPS Chair. 
 

Marcelo E. Valdes, P.E., IEEE Fellow received his B.S. in Electrical Engineering from Cornell 
University in 1977. He spent 41 years with General Electric (GE), beginning his career as a field 
engineer providing maintenance and commissioning services for electrical equipment in steel 
mills, paper mills, and other industrial applications worldwide. Over the course of his tenure 
at GE, he held a variety of leadership roles in field engineering, sales, product management, 
marketing, application engineering, and product development. 

Since July 2018, Mr. Valdes has been with ABB in the Electrification (Electrical Products) 
division, where his primary responsibility is standards and application support. 

Mr. Valdes is a past chair of several IEEE Power & Energy Society (PES) and Industry Applications Society (IAS) chapters in 
Northern California and served as Chair of the 2014 IEEE Electrical Safety Workshop (ESW). He has been recognized for his 
contributions by the IEEE Pulp & Paper Industry Committee (PPIC), the IEEE Electrical Safety Committee, and the IEEE 
Petroleum and Chemical Industry Committee (PCIC). 

He has authored and co-authored over 70 technical papers published in IEEE Xplore and other forums, primarily focused 
on low-voltage selectivity, arc flash, and electrical safety. Mr. Valdes is an active participant in standards development, 
including CSA Z462 (Workplace Electrical Safety), NFPA 70 (National Electrical Code®), NFPA 70B (Electrical Equipment 
Maintenance), and multiple IEEE working groups and IEC technical committees. He holds 28 patents in the field of electrical 
distribution and control. 

 
Thomas A. Domitrovich is an Electrical Engineer within Eaton Corporation’s electrical group with 
experience in engineering, sales & marketing, business development and product management. 
Domitrovich is actively involved with various electrical industry organizations and focuses on the 
continued growth of electrical safety. Domitrovich is an author with a wide range of trade magazine 
articles, including columns in two industry trade magazines. He sits on NFPA Code Making Panels 2 
and 10 for the continued development of the National Electrical Code (NFPA 70). He is also on other 
NFPA committees, including NFPA 73, 78, 1078, 110, and 111, and chairs various committees for 
other electrical industry organizations. Domitrovich is a LEED® Accredited Professional, a licensed 

Professional Engineer, and holds a Bachelor of Electrical Engineering from Gannon University. Specialties: Power Systems 
Engineering, Sustainable Development, Energy Management, Profit & Loss Management, Business Development, Sales 
Planning & Forecasting, Market Planning, Account Management, National Accounts, Relationship Selling, Strategic 
Planning. 



Lloyd B. Gordon (Life Senior Member, IEEE) received the Ph.D. degree in electrical engineering 
from Texas Tech University, Lubbock, TX, USA, in 1981. From 1981 to 1986, he began his research 
career at Lawrence Livermore National Laboratory (DOE), focusing on pulsed power engineering, 
plasma physics, and dielectric engineering. From 1986 to 1991, he was with the Department of 
Electrical Engineering at Auburn University, Auburn, AL, USA, and from 1991 to 1998 with the 
Department of Electrical Engineering at the University of Texas, Arlington, TX, USA. From 1998 to 
2021, he was with Los Alamos National Laboratory (DOE). He has 25 years of experience in 
experimental high-energy research, 45 years of experience as an educator and trainer, and has 

focused on R&D in electrical safety for more than 25 years. He has lectured to and trained more than 100,000 scientists 
and engineers throughout the DOE, DOD, NASA, and industry over the past 35 years in R&D Electrical Safety. He is on the 
NFPA 70E, Chapter Three task group, and Guide to Arc Flash Calculations. He has been a member for more than 50 years. 


