Working Group D-4, Substation Safety

Minutes of April 10, 2006
The meeting of Working Group D-4 was held at the Rattlers Room, Doubletree Paradise Valley Hotel, Scottsdale, Arizona.  There were 18 members and 20 guests present.  Attached is an attendance list with names, membership status and email addresses.

Frank Denbrock reported on the status of revisions for ANSI C-2 National Electrical Safety Code 2007 Editions.   Attached is his written report. 


Lane led a discussion on planed revisions to ASTM F855 “Temporary Protective Grounds to Be Used on De-energized Electric Power Lines and Equipment”.  Both Lane and Don Laird had attended the ASTM task group F18.45.01 on F855 Temporary Grounds which was held on April 25, 2005 in Toronto.  A new rating table was agreed on for testing grounding assemblies with an X/R of 30 and a first peak of 2.69 times the RMS value.  A reasonable value of 47 kA for 15 cycles was established for 4/0 assembly and 77 kA for 15 cycles for a 350 kcmil assembly.  This task group which is chaired by Clay King does not plan on having a rating table for grounding assemblies in parallel.


Don Laird reported that he had witnessed testing of three 4/0 ASTM F855 Grade 5 grounding assemblies in parallel with clamps about 6 inches apart.  The test set up was in accordance with figure 1 of F855.  The RMS Symmetrical current was 70kA and the first peak was 189kA (2.7 times RMS value).  Clamps started failing at about 2 cycles and let through voltage exceeded 1.5 kV after 3 cycles.  All six C clamps broke in the same place and the three 4/0 cables were thrown about 10 feet toward the test control room.  It should be noted that these grounds are not rated for use in parallel and are not rated for a first peak of over 1.7 times the RMS value. (20% Asymmetry factor, X/R of about 2)

Lane mentioned that our standard IEEE- 1246 “IEEE Guide for Temporary Protective Grounding Systems Used in Substations” will need to be revised and that we would need to get a PAR this year.  Some revisions may deal with the mechanical forces on multiple grounds in parallel.  He also suggested that a transaction paper be written dealing with the magnetic forces on Temporary Protective Grounds (TPGs).

Lane recognized and thanked Martin Havelka for his outstanding work on obtaining approval on Standard IEEE – 1286 “IEEE Guide for the Safe Installation of Mobile Substation Equipment”.

Lane introduced Philip Atwater, PE, U. S. Department of the Interior, Bureau of Reclamation. Phil made a presentation based on a technical paper titled “REcent Enhancements of Safety Grounding Practices at the Bureau of Reclamation”. The main thrust of this presentation was that in computing worker exposure voltage there is a significant amount of inductive reactance related to the location of the personal grounds that must be included.  The voltage may be three times the value calculated with resistance alone.  Phil demonstrated this property with a test setup which included a loading transformer, about 30 feet of bus with tripod bus supports, 4/0 TPG and accurate volt meters. 

The next meeting of Working Group D-4 will be in conjunction with Working Groups D-1, D-3, D-5, D-6, D-7 and D-9 meetings at the Club House Inn, Nashville.  Meeting dates are October 22 through October 25.  Attached is a meeting schedule and hotel reservation information.
Donald N. Laird

D-4 Secretary 

