Meeting Minutes 

Working Group D-4, Substation Safety

April 18, 2007

The meeting of Working Group D-4 (Standard IEEE1246 IEEE Guide for Temporary Protective Grounding Systems Used in Substations) was held at the Hilton, Bellevue, WA, Redmond Room.

Chair Lane Garrett called the meeting to order at 8:00 AM. There were eight members and fourteen guests present.  Attached is an attendance list with names, membership status and email addresses.

Frank Denbrock was not able to attend.  (Ann Denbrock is ill and Frank is staying with her.) 

Lane mentioned that the PAR for the revision of 1246 was approved at a recent Standards Board Meeting and that the WG has 5 years to complete the revisions.)

Discussions continued on the Impedance of Temporary Grounds (TPG) with emphasis on the inductive reactance.  

Philip Atwater from US Department of the Interior, Bureau of Reclamation located in Denver, CO presented New Developments in Predicting Worker Exposure Voltage at Protective Grounded Worksites at our last meeting in Nashville. Phil demonstrated in his presentation and physical demonstration that the voltage changes as the volt meter moves away from the closed loop. Theoretically the open voltage should be constant. Unshielded leads not shielded measuring leads have to be used. The shielded leads produce measuring error due to end reactance/ shadow image. Phil was moving the measuring leads parallel with the field in his experiment and that is why he experienced change in the voltage measurement
Lane reproduced the same test in his lab. Lane obtained same results as Phil when he moved the lead parallel to the electric field. However the voltage stayed constant when the leads were positioned perpendicular to the electric field.

Phil rebottled by saying that as worker moves close to the temporary ground, the mutual coupling between the worker and the closed loop reduces the current since the current through the worker and through the loop are cancelling each other.

Peter Dick proposed to tabulate the results of the worst case on each side of the TPG and include it in the Annex. Peter volunteered to write a paragraph on calculations using Grouver’s formula. The paragraph will show all calculations. The table will show Phil’s and Lane’s results. 

Peter Dick distributed a technical note (written by him) regarding the impedance of grounds (Proposed Method of Handling Current Splits In IEEE80) 
Phil will lead a task force including (Lane Garrett, Peter Dick, Shashi Patel, Marcia Eblen, and Don Laird). The task force will provide measurements of parallel and perpendicular measuring leads placement for comparison. The results are to be completed and presented at our next meeting.

Single phase was determined to be the worst case. 

Lane provided an update on ASTM F855 – 2.7 multiplier, no X/R ratio specified. Two sets of grades 1-7 and 1H – 7H that will have to pass the asymmetrical curve. The test will have to be applied to the whole assemblies. Labs have hard time to achieve 63 kA. Multiple cables are not included in the standard. The 6 cycle rating will be eliminated from the table for rating the H assemblies in F855.

There was a discussion on the ruling of the NESC committee regarding the requirement of grounding individual strands of barbwire versus grounding the bracket that holds the wire.  (It was decided that we would as a committee ----Multiple Choice: a. Ask NESC to change it’s ruling.  b. Live with decision.  c. Continue to discuss this item at the next 6 meetings.)  

Bill Carman of Energy Australia / Safearth was introduced and made a presentation relating to safety hazards in power systems as related to step and touch voltages.  Bill favors a probabilistic approach to risks associated with voltage gradients around power system facilities.  In some cases where there is a high probability of human contact, he recommends current injection to determine gradients.  He states: “Earthing systems are required to manage the transfer of energy in such a manner as to limit the risk to people, equipment and system operation to an acceptable level.”  Bill referenced IEC 61936  “Power installations exceeding 1 kV a.c. Part 1: Common rules-First Edition” and IEC 60479-1 “Effects of Current on Human Beings and Livestock - Part 1: General Aspects-Third Edition” as well as Australian standards.

Lane announced that Martin Havelka is appointed as D-4 Vice Chair, and Secretary.
The meeting was adjourned at 12:00 PM

Martin Havelka

D-4 Secretary
Donald N. Laird

D-4 Past Secretary 







