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1. Abstract 
 

IEEE Standard 4, Standard Techniques for High Voltage Testing was extensively revised, and all 
technicians and engineers who are involved in high voltage testing according to IEEE standards need 
to become familiar with this newly revised standard.  The new revisions will likely require modification 
to existing testing and measurement procedures.  The first portion of this presentation reviews the 
major changes to that standard. 
 
One of the Standard 4 revisions concerns how the measurement of peak voltage and overshoot on a 
lightning impulse (LI) voltage wave is defined.  In earlier revisions of the standard, when overshoot 
was present, a single frequency (500 kHz) was used as the basis for peak voltage measurement.  
This single frequency basis made measurements of peak voltage problematic when the actual 
overshoot on the LI wave was very close to that frequency.  The ever present limits of quantization 
and "noise" on digitally recorded signals could cause the calculated voltage peak value to change 
from one impulse application to another. 
 
The k-factor portion of this presentation will provide a historical perspective on the old "single valued 
500 kHz method" of LI voltage parameter extraction, the reasons for the introduction of a new 
methodology, and the development work that ultimately produced the "k-factor" methodology.  
Examples of typical LI voltage wave records will be presented with parameters computed using both 
methods.  Current imperfections in the k-factor method and activities being considered to further 
develop this methodology will also be reviewed. 

 
 
2. Learning Objectives 
 

To inform attendees of the newly revised portions of IEEE Standard 4, so that they can prepare for 
high voltage testing and measurement procedural changes that may need to be implemented in their 
test departments. 
 
In particular, to introduce attendees to a revision of the methodology used to calculate the parameters 
of lightning impulse voltage records.  This revision will require a major change in the procedure used 
to calculate the peak voltage and overshoot when oscillations are present on the peak of an impulse 
voltage wave.  Test departments which use impulse measurement recorders that automatically 
measure the impulse voltage parameters will need to obtain a new software program to perform this 
measurement. 
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3. Learning Outcomes 
 

Attendees will gain the following information from their attendance at this tutorial: 
• Learn of new revisions to high voltage test and measurement requirements. 
• Be introduced to the theory and principles of k-factor LI voltage measurements. 
• Observe from examples how the changes will affect their own LI voltage measurements. 
• Be informed of how they need to comply with the new requirements. 
• Be prepared to apply these changes in the factory test field. 
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