Synchronised Fault Recorder Testing Methodology
Overview

The following test proposal is intended for type testing, qualification testing, and performance evaluation of fault recorders. Expensive test equipment is required, which is normally only found at manufacturers, large utilities, and third party test labs. This procedure is not intended for routine field tests. (Jim Hackett has proposed some tests more appropriate for in-situ, field testing.)

The method is to create a known signal and then measure it with the device under test (DUT). Sources of error in the DUT are analysed statistically. The result is a report characterising the DUT’s performance as a distribution of phase angle (time offset) errors, possibly including such measures as mean error, standard deviation, peak error etc. Tabular and graphic formats of presentation can be used as appropriate.

Procedure

1.
Set up a synchronised having known 50 or 60 Hz output phase relationships of voltage and current, relative to an absolute time reference such as UTC. Typically this would be a three-phase signal, but it could be whatever is wanted. This could be done with a three-phase test set synchronised with a GPS clock.

2.
Command the recorder to take a record (a series of point-on-wave measurements), with time tags, and analyse the result using a Fourier transform to determine fundamental phase angle. This could be an FFT but a DFT would work as well, since all we care about is fundamental phase (and possibly magnitude).

3.
Calculate the difference between measured and expected phase angle.

4.
Repeat steps 2 and 3 for a specified number of times, for example 100 or 1000 repeats.

5. Perform a statistical analysis of the results of step 4 to determine, for example, mean phase error, standard deviation, and peak errors. This could include plotting a histogram of the measured values, which could give some insight into potential causes of measurement offsets, if any. Any uncertainties in the test standards should be accounted for as well.

This test could be repeated, if desired, for other frequencies than nominal and at various input levels, values of influence quantities etc. at the operator's discretion.

A similar test could be performed for digital inputs by using, for example, a GPS clock with a programmable-pulse output to generate pulses at known times and use them to trigger the input of a DFR. A similar analysis of the time differences could be performed.

