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Abstract

This document provides guidance on performing the anti-pump relay check on a circuit breaker using the
CIBANO 500 test instrument. The anti-pump relay is critical in preventing pumping of a circuit breaker.
Pumping causes the breaker contacts to repeatedly open and close. The anti-pump relay prevents this by
cutting off the supply to the breaker close coil.
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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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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 P symbol, even if they are included in a safety instruction.

DANGER

Death or severe injury caused by high voltage or current if the respective
protective measures are not complied with.

4

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.

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.

*  Familiar with the five safety rules.

* Good knowledge/proficient in working with the CIBANO 500 and testing of MV/HV circuit breakers

© OMICRON 2021
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Introduction

The purpose of the anti-pump relay is to prevent an unintentional close operation on a circuit breaker. The
anti-pump relay is in the close circuit. This unintentional close operation defines a scenario in which the
circuit breaker repeatedly opens and closes its contacts without any control from the breaker operator. When
energized, the anti-pump relay prevents this by cutting off the supply to the close coil.

Figure 1 shows the anti-pump relay within the breaker close circuit schematic.

Figure 1: Anti-pump relay in the close circuit scheme.

Figure 2 shows a breaker control panel with a closer view of where the anti-pump relay is located.
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Figure 2: Anti-pump relay on a breaker control panel.

If an unintentional close operation occurs during a fault event, the breaker will trip open and immediately
close because the unintentional close signal energizes the close coil. Because the fault persists, the breaker
will again trip. If the close signal continues to be applied, this begins a cycle of uncontrollable tripping and
closing known as pumping. This sequence can damage the breaker mechanism and contacts.
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3 Measurement Theory

The anti-pump relay check is not a typical CIBANO 500 circuit breaker measurement. Instead, a contact
timing test is used to verify the functionality of the relay, while also assessing the timing of the breaker main
and auxiliary contacts. Because the test does not measure the relay specifically, it is more of a functional
check than a measurement.

The timing measurement considers a variety of breaker operation types. These include the Open (O) timing,
Close (C) timing, Close-Open (CO) timing, and Open-Close (O-C) timing. CO is also known as a trip-free
operation, and O-C is also known as a reclose operation.

Figure 3 shows how these measurements are put into a test plan using the Primary Test Manager (PTM)
software.

Available tests Selected tests 4
CPC CIBANO 500 TESTRANO 600 Add from file Open template...

DIRANA FRANEO 800 HGT1 Save as template..
Selected tests ’ x

Available guided tests

ciBANO 500 € O ¢ Timing
cBaNo 500 @ O 0 Timing x
[0 caBanNos00 @ Y CO Timing
O ciBaNo 500 @ Y OC Timing

Timing
C Timing

O Timing

X X

OC Timing
CO Timing
0O-CO Timing

CO-CO Timing

++++++++

0-CO-CO Timing

Available manual tests

Contact Resistance

Timing

Timing (CSM)

Dynamic Contact Resistance
First Trip

Timing (VTM)

Minimum Pickup

Motor Current

*,Z Demagnetization

A+ F A+ A+ ++

Figure 3: Contact timing test plan in PTM.
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Performing the trip-free (CO) measurement emulates the circumstances in which the hunting effect occurs in
the event of a TNC switch failure. There is a standing close signal applied followed by a trip signal. The trip
signal represents the fault event occurring on the line. The standing close signal represents an unintentional
close command on the breaker.

Figure 4 shows an example of a CO (Close-Open) timing measurement performed in PTM.
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Figure 4: CO Timing measurement performed in PTM.

In a typical CO timing measurement, the close signal is applied for 133ms and the open signal is applied for
66ms. In the anti-pump relay check, the close signal time is significantly extended to emulate the
overlapping of the applied open and close signals.

During the anti-pump relay check, the following sequence will occur:

1. The applied close signal energizes the close coil, the breaker contacts close.

2. The applied open signal energizes the open coil, the breaker contacts open.

3. The anti-pump relay recognizes the continued supply to the close coil.

4. The relay audibly clicks, cutting off supply to the close coil. The breaker contacts remain open.

It is critical to the anti-pump relay check that the circuit breaker charging motor is isolated. After the breaker
close operation, the charging motor will immediately attempt to re-energize the close spring in preparation
for the next close. This generates noise which will drown out the clicking sound of the relay.

This is avoided by opening the knife switch that connects the motor to its power supply. It is important that
this knife switch is opened after the motor has already charged the close spring for this test.
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4  Measurement Execution

The procedure begins by setting up a CO timing measurement in a PTM test plan as shown in Figure 3.
Continue by populating the CO timing measurement settings and physically wiring the CIBANO to the circuit
breaker. It is important to verify the correct sources for the open/close coils and the charging motor.

Figure 5 shows an example of the completed settings and conditions for a CO timing measurement.

+ Settings and conditions

Coil supply (B1, B2, B3) Motor supply (B4)
Supply source ® ciBANO 500 O External source O Control board ~ Supply source @ ciBaNO 500 O External source
Coil supply voltage OnAac ®DC Motor supply voltage OaAC ®DC

Max. supply duration
Main contact PP

Contact system Standard v HA

Other

Grounding @ Single side grounded (O Both sides grounded

Sequence
Test sequence CO ¥

Figure 5: Settings and conditions for a CO timing measurement.

Figure 6 shows the wiring diagram for a CO timing measurement.

A3 J A2 Al
AN AN AN
+ T
Manual Manual
trip dose

Trip Close
coll coil

Figure 6: Wiring diagram for a CO timing measurement.
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For the next step, the testing sequence of the breaker must be set up appropriately in PTM. The
recommended sequence is as follows:

Set the close signal timing to 4950ms
Set the first delay to 500ms

Set the open signal timing to 200ms
Leave the final delay at the default 50ms

el

Figure 7 shows the completed CO timing sequence for the anti-pump relay check in PTM.

Sequence

r 3

v

r T T > (1)
50 m 0 ms 5000 ms

Figure 7: Anti-pump relay check timing sequence.

Notice that the total time of the sequence comes out to 5000ms or 5 seconds. This setup will create
consistency throughout future timing tests and make their measurement plots easier to analyze.

Figure 8 shows the plotted results of a completed anti-pump check.

Figure 8: Anti-pump relay check timing results.
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The timing of the breaker main contacts and auxiliary (dry) contacts is shown just about the plot. Note that
any wet (auxiliary) contacts of the breaker can also be measured. The main plot shows the coil current
traces for the close (green) and open (red) coils. Also included are the voltage levels applied to both coils.
The blue trace represents the voltage applied on the close coil. The yellow trace represents the voltage
applied on the open coil.

The sequence of the breaker can be summarized using the plot:

1. The close signal is first applied (blue). The coil energizes (green) and the breaker closes.

2. After a 500ms delay, the open signal is applied (yellow). The open coil energizes (red) and the
breaker opens.

3. The open signal ceases after 200ms while the close signal continues.

4. The close coil is not re-energized. The breaker contacts remain open.

5. 4,950ms after the start of the measurement, the close signal ceases.

Because the close coil is not re-energized, and because the breaker remains open, it is verified that the anti-
pump relay has shut off the supply to the close coil as designed.

Figure 9 shows the measured values of each cursor on the plot.

Cursors | Settings
c1ll C2l c:E-c1H

Curser time 544.30 ms 288 s 2345

—

1]
g
Sl ~ Coil characteristics - 2021-08-19
&
E Close coil (&) | 33.87 mA 34,67 mA 801.18 pA
E Close coil (V) [ | 123.22 V¥ 123.21V -17.70 my
L")
Trip coil (A) ] -2.72 mA -2.07 mA 652,61 pA

Trip coil (V) O 12495V | 238.80 mV 12471V

Figure 9: Plot cursor values from anti-pump check.

It is shown that the close signal applies roughly 123V throughout the duration of the signal. The open signal
applies roughly 125V throughout its duration. These values coordinate to the control voltage that was
determined in the coil supply settings in Figure 5.

This method shown by this note is an effective functional check of the anti-pump relay. Because the contact
timing measurement is used, the anti-pump relay check can be incorporated into a standard circuit breaker
test plan with minimal additional effort.
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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

Www.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.
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