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DC WG - History

 On the EFCOG ESTG website 

 See DC Working Group 20140714e.PPTX for:

 DC Arc Flash WG Phase I – 10/2010

 DC Systems WG Phase II – 10/2012

 DC Systems WG Phase III – 7/2014

 See DC Working Group 20150713d1.PPTX for:

 DC Systems WG Phase IV – 7/2015

 See DC Working Group 20160718b3.PPTX for:

 DC Systems WG Phase V – 7/2016



Agenda
 Review and revise EFCOG Best Practice 

BP194-DC Arc Flash Calculator from 2016 
ESW

 Incorporate capacitor bank Arc Flash 
calculator into BP194

 Release Battery Risk Assessment 
Flowchart as a BP

 Review the LBNL High Energy Ground 
Stick Standard for Pulsed Power 
Applications for release as a BP



DC Arc Flash WG 2016 Members
new members in 2016

 Stan Berry, Gary Dreifuerst, Adam Green, 
Timothy Kuneli, Adam Martinez, Peter 
McNutt, Lynn Ribaud, Melkie A. Tega, 
Justin Tokash, Kyle Carr, Thomas Floyd, 
Martin Iedema, Eugene Ormond, Jason 
Sempsrott, Gedeon Teame, Michael Utes, 
Kyle Roberts, Perry Plotkin

 Facilities-ANL, DOE, FNAL, LANL, LBNL, LLNL, 
Navy, NREL, NSTec, PNNL, SNL



 BP194 Instructions p1



 BP194 Instructions p2



 BP194 tab 1-Doan DC calculator



 BP194 tab 2-NL DC calculator



 BP194 tab 3-SO DC calculator



 BP194 tab 4-Equation References



 Evaluate Battery Flow Chart a BP - See next 
slide



Battery Risk Assessment Flowchart
70E 2015 for Worker
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Ground Hook (Stick) Safety
July 2017 Update needed

 Review LBNL Ground Hook Safety 
documents. Recommend as draft for sites 
that have no requirements in place. (This 
is a design/assembly consideration 
document, not how to handle sticks 
document).



ORPS ANL Capacitor Incident
SC--ASO-ANLE-ANLEAPS-2017-0003  20170718

 Second degree burn to worker’s fingertips 
following ground attachment to cap.

 10kVdc, 305uF, 15kJ single bushing cap

 Released later that day from Argonne 
Medical Clinic

 Would an ESTG BP on capacitor safety be 
warranted?



ORPS ANL Capacitor Incident
continued

 On July 18, 2017, at approximately 1335, two Advanced 
Photon Source Accelerator Systems Division employees 
were testing capacitors (305uF/10kV each) for a 
beamline pulsed magnet power supply project a High 
Voltage Test Stand. 

 The two employees had just finished testing one 
capacitor, which was believed to be in a safe state. One 
employee went to attach a safety ground across the 
capacitor. The capacitor was in fact not safely 
discharged, and an arc flash occurred when the 
employee tried to attach a safing clip lead with his hand.



Ground Hook (Stick) Safety

 Review ISA High Energy Discharge Stick 
Standard for Pulsed Power Applications.

 Simplify calculations for user friendliness. 

 Sites should be able to provide proof that 
calculations have been completed, even if 
vendor completed calcs. Sites shall have 
independent verification of calculations as 
this is a safety system.



Ground Hook (Stick) Safety

 Verify ASTM F711 has mechanical and 
electrical testing intervals of two years as 
applicable. (Up to each site as some sites 
feel these are not being used as live line 
tools).



DC Testing Safety

 Possible BP for the applications where 
bipolar, unipolar, grounded and 
ungrounded systems are encountered. 
This is true of DC bus in adjustable speed 
drives, utility-interfaced inverters, battery 
chargers and PV systems.

 PPE choices for voltage protection may 
require Class 1 gloves for 1kVDC systems.



Where are Utility DC systems going?

Increased by 
20% since 
2015 to reach 
2 GW



 Existing code structure

 690 Solar Photovoltaic (PV) Systems

 692 Fuel Cell Systems

 694 Wind Electric Systems

 705 Interconnected Electric Power Production Sources

 708 Critical Operations Power Systems

 New for 2017 proposed

Where is the NEC going for Energy?



QUESTIONS?


