
Conductor Resistance of 
Cables



¡ First time the program operates for CTL
¡ Limited participants
¡ Generally well done
¡ Results are very good – but when not, then 

VERY bad



¡ Sample A and B were duplicates.
¡ Participants performed 8 “duplicate” tests 

(half knowingly duplicate, half “blind 
duplicate”)
¡ Checked the actual results by averaging them
¡ Also checked the reproducibility of the results 

by determining the %CV





What are the main factors in this 
measurement?

¡ Access to good quality micro-ohm meter

¡ t and L are equation denominators, therefore 
will affect the result, the lower or more 
inaccurate they are….



Minimising effects of t and L ??



Accuracy of “R”

¡ Calibration?
¡ Repeatability?



Program Outcomes



What variation is OK for conductor 
resistance? (nominal 2% in PTP)



Group task

¡ Complete the handout for cables conductor 
resistance determination
¡ Identify all the steps in the testing process
¡ Highlight the possible risks of obtaining 

inaccurate test results
¡ Prioritise them
¡ Suggest some mitigating activities that could 

be implemented as preventive actions



Insulation thickness

¡ In the 07e35, we requested report of 
“minimum” insulation thickness, plus data 
that contributed to measurement.
¡ We assessed participants, not on minimum 

that they reported but on minimum of the 
group of reported measurements.
¡ Statistics were performed on calculated 

minimum and the average thickness.
¡ Whole test was offered as  after following 

procedure



¡ Cut 6 pieces
¡ Measure 3 parts of each
¡ Report each result

¡ Chose not to assess. 
▪ Firstly, TA’s described the test as “difficult to perform 

consistently”
▪ Secondly because we requested procedure contrary to 

standard, due to sample lengths available. 



Example of data





¡ The results were:



¡ Average values were, as expected, a more 
“reliable” measure of insulation thickness.
¡ Success of “minimum thickness” (from PTP 

perspective) is dependent on participant 
choosing exactly where to cut the sample, 
(good luck)

¡ Future programs: if this test is included, allow 
participants to test a larger sample length 
and follow the standard exactly.



Tracking Test
IEC 60112: 2003



08e31

¡ Two materials offered: one a thermoplastic 
blend
¡ The other PVC



¡ The blend had CTI about 450V, PVC has 
CTI>600V
¡ Requested tracking results at specific 

voltages
¡ Determine CTI  (modified, based on previous 

results plus additional tests)









Principle



Equipment requirements



Performance Critical Features

¡ Test Solution – freshness, risk of chemical 
change
¡ Delivery of test solution: accumulation of 

salts on tube may affect delivery
¡ Ability of test solution to remain on sample 

(tilt of sample bed, fit of electrodes to 
sample, distance between electrodes)



¡ Electrodes
¡ Distance between electrodes
¡ Condition of electrodes (cleaning)
¡ Fitting of electrodes to sample (contact 

surface)



Detection of tracking

¡ Current detection indicating tracking (0.5A)
¡ Permissible time that current flows before 

“fail” is registered.



Group Exercise

• Complete the handout for tracking test
• Identify all the steps in the testing process
• Highlight the possible risks of obtaining 

inaccurate test results
• Prioritise them
• Suggest some mitigating activities that could 

be implemented as preventive actions



Voltage decay test (plug 
discharge)



Voltage Decay (Plug Discharge)

¡ Summary of further findings.
¡ The choice of probe is important for 

determining the “correct” result. 
¡ Higher probe impedance yields higher 

voltage readings.
¡ Alternate measurement systems (where 

measurement is separate to live circuit) can 
be employed, but timing of measurements is 
critical.





Voltage Decay

¡ Critical points:
¡ Reading at the top of the A/C curve







Voltage Decay

¡ Critical points:
¡ Timing the readings.
¡ Curve is a the shape of exponential decay, 

therefore the readings taken at the beginning 
MUST be accurate. 





Group exercise

¡ Complete the handout for voltage decay test
¡ Identify all the steps in the testing process
¡ Highlight the possible risks of obtaining 

inaccurate test results
¡ Prioritise them
¡ Suggest some mitigating activities that could 

be implemented as preventive actions


