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Abstract

Measuring (or testing) the contact resistance is one of the most common measurements on all types of
circuit breakers. With our CIBANO 500 main device it is possible to measure with up to 150 [A], while with
the CB MC2 it is possible to measure even up to 200 [A]. Some customers require the Contact Resistance
test to be done with even higher currents. This application note will describe the possibility of using three (3)
CB MC2s in parallel to inject up to 600 [A]* during Contact Resistance measurement.

1 NOTE: Even more than three (3) CB MC2s could be used in parallel to inject even higher currents.
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General information

OMICRON electronics GmbH, including all international branch offices, is henceforth referred to as
OMICRON.

The product information, specifications, and technical data embodied in this Application Note represent the
technical status at the time of writing and are subject to change without prior notice.

We have done our best to ensure that the information given in this Application Note is useful, accurate and
entirely reliable. However, OMICRON does not assume responsibility for any inaccuracies which may be
present.

OMICRON translates this Application Note from the source language English into a number of other
languages. Any translation of this document is undertaken for local requirements, and in the event of a
dispute between the English and a non-English version, the English version of this note shall govern.

All rights, including translation, reserved. Reproduction of any kind, for example, photocopying, microfilming,
optical character recognition, and/or storage in electronic data processing systems, requires the explicit
consent of OMICRON. Reprinting, wholly or partly, is not permitted.

© OMICRON 2021. All rights reserved. This Application Note is a publication of OMICRON.
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1 Safety instructions

This Application Note may only be used in conjunction with the relevant product manuals which contain all
safety instructions. The user is fully responsible for any application that makes use of OMICRON products.

Instructions are always characterized by a B> symbol, even if they are included in a safety instruction.

NOTICE

Equipment damage or loss of data possible

» Carefully read and understand the content of this Application Note as well as the manuals of the
systems involved before taking them into operation.

» Please contact OMICRON support if you have any questions or doubts regarding the safety or
operating instructions.

» Follow each instruction listed in the manuals, especially the safety instructions, since this is the
only way to avoid the danger that can occur when working on high voltage or high current
systems.

» Only use the equipment involved according to its intended purpose to guarantee safe operation.

» Existing national safety standards for accident prevention and environmental protection may
supplement the equipment’s manual.

» Before starting a test always check that the test signals are suitable for your system under test.

Only experienced and competent professionals that are trained for working in high voltage or high current
environments may implement this Application Note. Additionally, the following qualifications are required:

« Authorized to work in environments of energy generation, transmission or distribution, and familiar
with the approved operating practices in such environments.

e Familiar with the five safety rules.
» Good knowledge/proficient in working with the CIBANO 500.
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2 Contact Resistance measurement on circuit breakers

2.1 Introduction

Measuring (or testing) the contact resistance is one of the most common measurements on all types of
circuit breakers. This measurement is performed to check the status of the main contact but can also be
used to check the status of other connections in a substation e.g. bus bar junctions or disconnector contacts.

The measurement is done while the breaker is offline and in closed position. Typical resistance values for a
main contact are between 10 [uQ] and 100 [uQ]. Due to the low resistance value it is important that the
measurement is done with the so-called four-point resistance measurement method.

Current Current
measurement source
A =
\_/ \_/
PP
Breaker
W
U\v’o\tage

measurement

Figure 3-8: Four point resistance measurement [CIGRE_167_2000]

This is done to exclude the contact resistance of the leads and in this way get a more accurate resistance
value.

Recommended measurement currents i.e. injected currents according to the standards are, at least:

e 50[A] (IEC 60694)
100 [A] (ANSI)

With CIBANO 500 main device it is possible to measure with up to 150 [A], while with the CB MC2 it is
possible to measure even up to 200 [A]. But there are some customers that require that the Contact
Resistance test is done with even higher currents.

This application note will describe the possibility to use three (3) CB MC2s in parallel to inject up to 600 [A]?
during a Contact Resistance measurement.

2NOTE: Even more than three (3) CB MC2s could be used in parallel to inject even higher currents.
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2.2 How to inject higher current

Normally, the contact resistance measurement with CB MC2 is done by connecting one CB MC2 to each
pole. If the pole has one interrupter it is possible to connect the output channels in parallel to inject 200[A]

per phase.

Figure 1 - Setup for Contact Resistance measurement with 200[A]

Here the normal Contact Resistance test would give the following test results (as example):

Channel | Phase | | DC V DC R meas Assessment
L11 A 199,85 A 44,409 mV 222220 !

L21 B 199,07 A 12,506 mV 62,82 u0 A Not rated
L31 C 200,78 A 7,584 mV 37,77 w0 M\ Not rated

Figure 2 - Contact Resistance results from ABB HPA at OMICRON in Klaus

As each CB MC2 is synchronized with CIBANO 500 they will also start to inject the current at the same time.
Therefore, it would be possible to connect more CB MC2s to one phase. E.g. take the CB MC2s from the
other phases and connect them to phase A.
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Figure 3 - Three CB MC2s connected parallel

The measurement would in this case be made phase by phase (if nine (9) CB MC2s are not available). Note
also that the voltage drop is only measured with one CB MC2. The results would be as follows.

Channel | Phase | | DC W DC . meas Assessment
139,909 mY 60996 0y !

L21 B 199,06 A -0,001 mV 001 u0) A\ Not rated

L31 C 20078 A 0,004 m\ 0,02 u Ak Not rated

Figure 4 - Contact Resistance results from phase A on ABB HPA at OMICRON in Klaus

Channel | Phase | | DC WV DC R meas Assessment
L11 A 199,81 A -0,001 mV 0,00 py !

L21 B 199,05 A 37,801 mV 18990 u0) 4\ Not rated
L31 C 200,78 A 0,004 mV 0,02 ud 4k Not rated

Figure 5 - Contact Resistance results from phase B on ABB HPA at OMICRON in Klaus

Channel | Phase | | DC W DC . meas Assessment
L11 A 199,82 A -0,004 mV 0,02 px !

L21 B 19905 A -0,005 mV 0,02 ud Ak Not rated
L31 C 20077 A 22,555 mV 112,24 0 Ak Not rated

Figure 6 - Contact Resistance results from phase C on ABB HPA at OMICRON in Klaus

As it can be observed, the Contact Resistance results differ from the ones measured with 200[A]. The
reason for this is that now we are injecting ~600[A] per measurement but PTM is using only the measured
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current from the corresponding CB MC2, i.e. ~200[A]. This means that the Contact Resistance value is three
(3) times higher.

2.3 How to calculate the correct contact resistance value
There are at least two ways to re-calculate the Contact Resistance value.
The first one is to create an Excel table and take the measured values from Figure 4, Figure 5 & Figure 6
and recalculate the resistance value accordingly:
For phase A: R measnewa =V DCa/ (I DCa + |1 DCs + | DCc)
For phase B: R measnews =V DCs/ (I DCa + | DCs + | DCc)
For phase C.: R measnewc =V DCc/ (I DCa + 1 DCg + | DCc)
1DC, 1 DCy 1 DC, 1 DC.pm V DC| Rmeasy,,
Phase A |[199,88 [A]| 199,06 [A]| 200,78 [A]| 599,72 [A]| 139,91 [mV]| 233,29 [pn0]
Phase B |199,81 [A]|199,05 [A]| 200,78 [A]| 599,64 [A]| 37,80 [mV]| 63,04 [p0]
Phase C |[199,82 [A]| 199,05 [A]| 200,77 [A]| 599,64 [A]| 22,56 [mV]| 37,61 [p0]
Figure 7 - Contact Resistance re-calculated with Excel
The second way is to use the PTM Report designer to create a custom report. l.e. create a Custom Report
template that is using the formulas above to re-calculate the Contact Resistance value.
Contact resistance with 600[A]
I DC VvV DC R meas
Phase A 599,72 A 139,91 mV 233,29 pQ
Phase B 599,64 A 37,80 mV 63,04 pQ
Phase C 599,64 A 22,55 mV 37,61 pQ
Figure 8 - Custom Report template used to re-calculate the Contact Resistance values
Note: The PTM Report Designer is a licensed Primary Test Manager (PTM) feature.
Order Number: PO000054.
2.4 Summary

To measure the Contact Resistance with currents above 200[A], it is possible to use more than one CB MC2
in parallel to increase the injected current.

Note, however, that the PTM software is not prepared for this and therefore does not calculate the correct
contact resistance value. To calculate the correct contact resistance value, either use an Excel sheet or the

PTM Report Designer.
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Support

When you are working with our products, we want to provide you with the greatest possible
benefits. If you need any support, we are here to assist you.

2 24/7 Technical Support — Get Support

WwWw.omicronenergy.com/en/support

At our technical support hotline, you can reach competent, well-educated technicians for all
of your questions. Around the clock and free of charge.

Make use of our 24/7 international technical support hotline:

Europe / Middle East / Africa +43 59495 4444
Americas +1 713 830-4660 +1 800-OMICRON
Asia-Pacific +852 3767 5500
Additionally, on our website you can find our Service Center or Sales Partner closest
to you.

Customer Portal — Stay Informed

https://my.omicronenergy.com/

The Customer Portal on our website is an international knowledge exchange platform.
Download the latest software updates for all our products and share your own experiences
in our user forum.

Browse through the knowledge library and find application notes, conference papers,
articles about daily working experiences, user manuals and much more.

OMICRON Academy — Learn More

www.omicron.academy

Learn more about your product in one of the training courses offered by the OMICRON
Academy.

For more information, additional literature, and
detailed contact information of our
offices worldwide please visit our website.

© OMICRON

www.omicronenergy.com Subject to change without notice.
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