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Proof test arrangement and proof test method for a switchqear

Description

The invention relates to a proof test arrangement and proof test method for a switch-

gear device or component and in particular a low voltage switchgear device or com¬

ponent, like for example a motor controller or motor control center.

Several known switchgears or switchgear assemblies, like for example MNSiS,

are equipped with a motor controller, which motor controller comprises in build

safety functions like TOL (thermal overload), for example by applying future

PT100, PTC or the like, which are ATEX approved.

One of the key figures for ATEX, whereas the ATEX directive gives a definition of

what devices and components according to their specifications are allowed in an

environment with an explosive atmosphere, and SIL (Safety Integrity Level) ap¬

proved devices is the PFD (Probability of Failure on Demand) value. This PFD value

indicates the probability that an unknown (random) error has appeared in the device

in case the safety function is required. As the PFD value is time depending a test of

the safety function in periodical time intervals allows postulating an "as-new-state" of

the device when the test is passed successfully.

The industrial standard IEC61508 foresees/requires such a proof test. To execute the

proof test the respective device is stimulated with an input current value and the re¬

action, in particular the switching off process/procedure is observed and monitored,

wherein the respective device under test is moved to a special test rack and the cur¬

rents are generated with an external current source, wherein for a current generation

in a range within several 100 amps this requires a relatively big current source and a

significant cabling effort.



Therefore, it would be desirable that the respective device is tested inside the

switchgear, what in deed does not seem to be usually possible because a test cur

rent of 6 times nominal motor current is needed to test the TOL(thermal overload)

protection function, which presently cannot be provided with/by common arrange

ments and low voltage switchgears in an efficient and/or secure way.

Therefore, it is one object of the invention to provide means to perform a more effi¬

cient proof test of a device or switchgear component inside a switchgear and in par¬

ticular inside a low voltage switchgear.

This object is solved by a proof test arrangement according to the features of claim .

Further embodiments and refinements of the arrangement as well as a correspond¬

ing method are disclosed in further claims and the following description.

The test arrangement according to the invention executes and performs a proof test

for a switchgear and in particular a switchgear device or component and/or a low

voltage switchgear device or component controlling a consumer or consumer load or

load, like for example a motor controller or motor control center, and comprises at

least one data processing unit providing at least one executable data structure and/or

program code means, in particular a tool based wizard, and at least one measure¬

ment sensor and/or at least one interface for the transmission of sensor and/or

measurement data, supporting and /or performing the test of the device inside the

switchgear without the need to remove the device from the switchgear, wherein a

stimulation value, in particular a current value, is generated by means of an acquired

and/or retrieved and/or existing measurement value, in particular a voltage value, of

the consumer and wherein by means of this measurement value a stimulation value

is determined for stimulating the respective device with an input value and detecting

and monitoring the reaction, in particular the switching off process/procedure, of the

device.

In a further embodiment as measurement sensor a combined sensor measurement

sensor (MU) is provided to measure current and/or voltage.



In a further refinement current and/or voltage of a motor are measured by the at least

one measurement sensor.

Accordingly if one of the values is measured correctly it can be assumed that the

measurement sensor and the corresponding communication path is working

correctly. This enables replacement of a hard to generate input signal of the data

processing unit, comprising a measurement value calculation unit, by a more easy to

generate one. The replacement is done inside the measurement value calculation

unit by deriving and/or determining the stimulation value via a predeterminable

calculation factor.

In a further refinement the derived stimulation value is fed via at least one interface

into the device and/or component which are to be tested, in particular a motor control

center and/or motor protection and/or motor control of a motor control center of a

switchgear and/or a low voltage switchgear, and the reaction of the respective device

and/or component, in particular the motor control or motor control center, is

observed.

In another refinement the timing is measured by the observing and/or performing

data processing unit,

In one embodiment the data processing unit may comprise one or more

programmable processors executing a computer program and/or program code

means to perform functions of the invention by operating on input data and

generating output. Method steps can also be performed by, and units or components

of the invention can be implemented as, special purpose logic circuitry or an

application specific integrated circuit (ASIC). Processors suitable for the execution of

a computer program include, by way of example, both general and special purpose

microprocessors, and anyone or more processors of any kind of digital computing

device. Generally, a processor will receive instructions and data from a read-only

memory or a random access memory or both. The essential elements of a computer

are at least one processor for executing instructions and one or more memory

devices for storing instructions and data. Generally, a computer will also include, or

be operativeiy coupled to receive data from or transfer data to, or both, one or more



mass storage devices for storing data, for example, magnetic, magneto-optical disks,

optical disks or solid state disks. Such storage means may also be provisioned on

demand and be accessible through the Internet or any other interface or data bus.

Information carriers suitable for embodying computer program instructions and data

include all forms of non-volatile memory, including by way of example semiconductor

memory devices, for example, EPROM, EEPROM, and flash memory devices;

magnetic disks, e.g . , internal hard disks or removable disks; magneto-optical disks;

and CD-ROM and DVD-ROM disks. The processor and the memory can be

supplemented by, or incorporated in special purpose logic circuitry.

In an further embodiment to provide for interaction with a user, the invention can be

implemented on a computer having a display device, for example, a cathode ray tube

(CRT) or liquid crystal display (LCD) monitor, for displaying information to the user

and an input device such as a keyboard, touchscreen or touchpad, a pointing device,

for example, a mouse or a trackball, by which the user can provide input to the com¬

puter. Other kinds of devices can be used to provide for interaction with a user as

well; for example, feedback provided to the user can be any form of sensory feed

back, for example, visual feedback, auditory feedback, or tactile feedback; and input

from the user can be received in any form, including acoustic, speech, or tactile input.

The data processing unit can be implemented in a computing system that includes a

back-end component, for example, as a data server, or that includes a middleware

component, for example, an application server, or that includes a front-end compo¬

nent, for example, a client computer having a graphical user interface or a Web

browser through which a user can interact with an implementation of data processing

unit, or any combination of such back-end, middleware, or front-end components.

In a further embodiment the data processing unit may build a withdrawable part or

insertion of a switchgear assembly and/or may be integrated in the switchgear device

or component to be tested, in particular the motor control center or motor control.

The proposed proof test according to the invention verifies the whole safety chain

from the at least one measurement sensor, data processing unit and/or logic solver,

the measurement value calculation unit, the switchgear device or component which

has to be tested, in particular a motor control center and/or motor protection and mo-



tor control, the timing control, and as the case may be or if provided the contactors.

In a further embodiment currently voltage, in particular of a motor, is used to calcu¬

late a stimulating current value for proof test of a motor control center and/or at least

one of a motor control, motor protection and timing control.

In another embodiment at least one temperature value of the respective switchgear

device, in particular a motor control center, is measured and/or determined to gener¬

ate a stimulation current to perform the proof test for systems and devices without

voltage measurement means.

In another embodiment at least one voltage value of the respective device to be test¬

ed is measured and/or determined to generate a stimulation temperature to perform

the proof test, for example in case of tests for motor temperature sensor based pro¬

tection PT100/PTC.

In a further refinement a motor can be started already before proof test, in particular

the proof test of the motor control center, is started.

This enables the user to bring the process to a safe state before starting the proof

test, e.g. for heavy duty starters.

Furthermore, this enables users to skip special startup phases, e.g. for Star/Delta,

softstarter and the like.

The proof test according to the invention can or may easily be executed also in a test

rack, with a calibrated voltage source if desired.

In a further embodiment the requirements of the industrial standard IEC61508 are

fulfilled, wherein the respective device to be tested is stimulated with an input current

value and the reaction, in particular the switching off process/procedure is observed

and monitored and/or wherein the generated input current value is in a range within

several 100 amps and in particular in the range of 100 to 600 amps.



Furthermore, a test current of 6 times nominal motor current is provided and/or gen¬

erated to test the TOL(thermal overload) protection function of the respective device

and/or the switchgear assembly, in particular the low voltage device or the low volt¬

age switchgear assembly.

Moreover the object may also be solved by a proof test method for a switchgear

device or component, wherein a proof test for a switchgear and in particular a

switchgear device or component and/or a low voltage switchgear device or

component, which device or component controls a consumer or consumer load or

load, like for example a motor controller or motor control center, is executed and

performed, wherein sensor and/or measurement data of the consumer or consumer

load or load are acquired by means of a measurement sensor and processed by

means of a data processing unit to support and /or perform the test of the device

inside the switchgear without the need to remove the device from the switchgear, and

wherein a stimulation value, in particular a current value, is generated by means of

an acquired and/or retrieved and/or existing measurement value, in particular a

voltage value, of the consumer or consumer load or load and wherein by processing

this measurement value a stimulation value is determined for stimulating the

respective device or component with an input value and detecting and monitoring the

reaction, in particular the switching off process/procedure, of the device.

The method according to the invention may be executed and/or performed by use or

means of an arrangement described above.

The terms consumer, consumer load or load are used alternatively in the same

content.

In a further embodiment as measurement sensor a combined sensor measurement

sensor (MU) is provided to measure current and/or voltage.

In a further refinement of the method current and/or voltage of a motor are measured

by the at least one measurement sensor.



Accordingly if one of the values is measured correctly it can be assumed that the

measurement sensor and the corresponding communication path is working

correctly.

This enables replacement of a hard to generate input signal of the data processing

unit, comprising a measurement value calculation unit, by a more easy to generate

one. The replacement is done inside the measurement value calculation unit by

deriving and/or determining the stimulation value via a predeterminable calculation

factor.

In a further refinement the derived stimulation value is fed via at least one interface

into the device and/or component which are to be tested, in particular a motor control

center and/or motor protection and/or motor control of a motor control center of a

switchgear and/or a low voltage switchgear, and the reaction of the respective device

and/or component, in particular the motor control or motor control center, is

observed.

In another refinement the timing is measured by the observing and/or performing

data processing unit.

The proposed proof test method according to the invention verifies the whole safety

chain from the at least one measurement sensor, data processing unit and/or logic

solver, the measurement value calculation unit, the switchgear device or component

which has to be tested, in particular a motor control center and/or motor protection

and motor control, the timing control, and as the case may be or if provided the

contactors.

In a further implementation currently voltage, in particular of a motor, is used to calcu

late a stimulating current value for proof test of a motor control center and/or at least

one of a motor control, motor protection and timing control.

In another implementation at least one temperature value of the respective switch-

gear device, in particular a motor control center, is measured and/or determined to



generate a stimulation current to perform the proof test for systems and devices with¬

out voltage measurement means.

In another implementation at least one voltage value of the respective device to be

tested is measured and/or determined to generate a stimulation temperature to per¬

form the proof test, for example in case of tests for motor temperature sensor based

protection PT100/PTC.

In a further refinement a motor can be started already before proof test, in particular

the proof test of the motor control center, is started.

This enables the user to bring the process to a safe state before starting the proof

test, e.g. for heavy duty starters.

Furthermore, this enables users to skip special startup phases, e.g. for Star/Delta,

softstarter, and the like.

The proof test according to the invention can or may easily be executed also in a test

rack, with a calibrated voltage source if desired.

In a further embodiment the requirements of the industrial standard IEC61508 are

fulfilled, wherein the respective device to be tested is stimulated with an input current

value and the reaction, in particular the switching off process/procedure is observed

and monitored and/or wherein the generated input current value is in a range within

several 100 amps and in particular in the range of 100 to 600 amps.

Furthermore, a test current of 6 times nominal motor current is provided and/or gen¬

erated to test the TOL(thermal overload) protection function of the respective device

and/or the switchgear assembly and in particular the low voltage device and/or low

voltage switchgear assembly.

The further disclosure and explanation of the invention as well as advantageous

embodiments and further developments are presented according to several

illustrative embodiments.

The figures present



Fig. 1 exemplary proof test arrangement and method according to the invention

to perform a proof test for a motor control center.

Fig. 2 exemplary safety chain according to a proof test arrangement for a motor

control,

In Fig 1 an exemplary embodiment of a proof test arrangement and method to

perform a proof test for a motor control center inside a switchgear and in particular a

low voltage switchgear is disclosed.

The test arrangement 10 according to fig. 1 executes and performs a proof test for a

MCC (motor control center) 12 and/or motor control 14 in a switchgear and in particu¬

lar a low voltage switchgear. The MCC may be built as withdrawable part or insertion

or drawer for said switchgear and controls a motor 16, in particular for a drive, as

consumer or consumer load or load.

At least one measurement sensor 18 is provided comprising at least one analog d ig i

tal converter 20 for the measurement and detection of performance data and/or pa¬

rameter of the motor, like for example at least one of voltage 22, current 24, tempera¬

ture 26 and drive or revolution speed.

Furthermore, data processing unit 28 is provided comprising at least one executable

data structure and/or program code means, in particular a tool based wizard provid¬

ing a measurement value calculation, and/or at least one interface for the transmis

sion of sensor and/or measurement data, wherein the processing unit 28 supporting

and /or performing the test of the device inside the switchgear without the need to

remove the device from the switchgear.

In the data processing and in particular the measurement value calculation unit 28 a

stimulation value, in particular a current value, is generated by processing an ac¬

quired and/or retrieved and/or existing measurement value 22,24,26, in particular a

voltage value 22, of the consumer and/or the motor 16. According to this measure¬

ment value 22,24,26 a stimulation value is determined for stimulating the respective

device, in this example the motor control center or motor control, with an input value



and detecting and monitoring the reaction of the device and/or the consumer, in par¬

ticular the switching off process/procedure, of the device.

For example the MNSiS solution of ABB, which is equipped with a motor controller,

which motor controller comprises in build safety functions like TOL (thermal

overload), has the advantage that it uses a combined sensor Measurement Sensor

(MU) to measure current 22 and voltage 24 derived from the motor 16. So if one of

the values 22,24 can be measured correctly it can be assumed that the

measurement sensor 18 and the communication path is working correctly. This

allows and enables replacement of a hard to generate input signal of the

measurement unit by a more easy to generate one. The replacement is done inside

the measurement value calculation 28 by deriving the value via a calculation factor.

The derived value is fed into the motor protection 30 and motor control 14 and the

reaction of the motor control is observed.

The timing is measured by the observing data processing unit, for example a

microprocessor and/or microcomputer and/or personal computer (PC) and/or

notebook and/or netbook and/or tablet pc, and therefore the proof test verifies the

whole safety chain, as disclosed in fig. 2 from Measurement Sensor(s) 40 to Logic

solver 42, and in particular Measurement value calculation 44 to motor protection 46

and motor control 48 and timing, and to contactors 52.

The present invention also comprises any combination of preferred embodiments as

well as individual features and developments provided they do not exclude each oth¬

er.



Claims

1. Proof test arrangement which executes and performs a proof test for a switch-

gear and in particular a switchgear device or component and/or a low voltage

switchgear device or component, which device or component controls a con¬

sumer or consumer load, and which comprises at least one data processing

unit, providing at least one executable data structure and/or program code

means, and at least one measurement sensor and/or at least one interface for

the transmission of sensor and/or measurement data, wherein a stimulation

value is generated by means of an acquired and/or retrieved and/or existing

measurement value, in particular performance data, of the consumer or con¬

sumer load and wherein by processing said measurement value the data pro¬

cessing unit generates and determines a stimulation value for stimulating the

respective device with an input value and detecting and monitoring the reaction,

in particular the switching off process/procedure, of the device.

2 . Proof test arrangement as claimed in claim 1, characterized in that the meas¬

urement sensor is a combined measurement sensor and provided and

equipped to at least measure current and voltage.

3 . Proof test arrangement as claimed in claim 1 or 2 , characterized in that the

consumer is a motor and the device is a motor control center or motor control,

wherein current and/or voltage of the motor are measured by the at least one

measurement sensor.

4 . Proof test arrangement according to one of the preceding claims, characterized

in that the derived stimulation value is fed via at least one interface into the

device and/or component which are to be tested, in particular a motor control

center and/or motor protection and/or motor control of a motor control center,



and the reaction of the respective device and/or component, in particular the

motor control or motor control center, is monitored and/or observed.

5 . Proof test arrangement according to one of the preceding claims, characterized

in that the timing is measured by the observing and/or performing data

processing unit.

6 . Proof test arrangement according to one of the preceding claims, characterized

in that a currently voltage, in particular of a motor, is used to calculate a stimu

lating current value for proof test of a motor control center and/or at least one of

a motor control, motor protection and timing control.

7 . Proof test arrangement according to one of the preceding claims, characterized

in that at least one temperature value of the respective switchgear device which

is to be tested, in particular a motor control center, is measured and/or deter¬

mined to generate a stimulation current to perform the proof test for systems

and devices without voltage measurement means.

8. Proof test arrangement according to one of the proceeding claims characterized

in that at least one voltage value of the respective device to be tested is meas

ured and/or determined to generate a stimulation temperature to perform the

proof test, for example in case of tests for motor temperature sensor based pro¬

tection PT100/PTC.

9 . Proof test arrangement according to one of the preceding claims, characterized

in a motor can be started already before the proof test and in particular the

proof test of the motor control center, is started, which allows and enables the

user to bring the process to a safe state before starting the proof test, in particu¬

lar for heavy duty starters and/or to skip special startup phases, in particular for

Star/Delta or softstarter.

0 . Proof test arrangement according to one of the preceding claims, characterized

in that the proof test can easily be executed also in a test rack, with a calibrated

voltage source.



11. Proof test arrangement according to one of the preceding claims equipped to

perform the method according to one of the claims 12 to 16.

12. Proof test method for a switchgear device or component, wherein a proof test

for a switchgear and in particular a switchgear device or component and/or a

low voltage switchgear device or component, which device or component con¬

trols a consumer or consumer load or load, is executed and performed, wherein

sensor and/or measurement data of the consumer or consumer load or load are

acquired by means of a measurement sensor and processed by means of a da¬

ta processing, and wherein a stimulation value is generated by means of an ac¬

quired and/or retrieved and/or existing measurement value of the consumer or

consumer load or load and wherein by processing this measurement value a

stimulation value is determined for stimulating the respective device or compo¬

nent with an input value and detecting and monitoring the reaction, in particular

the switching off process/procedure, of the device.

13. Proof test method as claimed in claim 1, characterized in that both current and

voltage of the consumer or consumer load are measured.

14. Proof test method as claimed in claim 1 or 2 , characterized in that the consumer

is a motor and the device is a motor control center or motor control, wherein

current and/or voltage of the motor are measured by the at least one

measurement sensor.

15. Proof test method according to one of the preceding claims, characterized in

that the derived stimulation value is fed via at least one interface into the device

and/or component which are to be tested, in particular a motor control center

and/or motor protection and/or motor control of a motor control center, and the

reaction of the respective device and/or component, in particular the motor

control or motor control center, is monitored and/or observed.

16. Proof test method according to one of the preceding claims characterized in that

the timing is measured by the observing and/or performing data processing unit.



17. Proof test method according to one of the preceding claims, characterized in

that a currently voltage, in particular of a motor, is used to calculate a stimulat

ing current value for proof test of a motor control center and/or at least one of a

motor control, motor protection and timing control.

18. Proof test method according to one of the preceding claims, characterized in

that at least one temperature value of the respective switchgear device which is

to be tested, in particular a motor control center, is measured and/or determined

to generate a stimulation current to perform the proof test for systems and de¬

vices without voltage measurement means.

19. Proof test method according to one of the proceeding claims, characterized in

that at least one voltage value of the respective device to be tested is measured

and/or determined to generate a stimulation temperature to perform the proof

test, for example in case of tests for motor temperature sensor based protec

tion.

20. Proof test method according to one of the preceding claims, characterized in

that a motor can be started already before the proof test and in particular the

proof test of the motor control center, is started, which allows and enables the

user to bring the process to a safe state before starting the proof test, in part icu

lar for heavy duty starters and/or to skip special startup phases, in particular for

Star/Delta or softstarter.

2 1. Proof test method according to one of the preceding claims, characterized in

that the proof test can easily be executed also in a test rack, with a calibrated

voltage source.

22. Switchgear, in particular low voltage switchgear with a proof test arrangement

according to one of the preceding claims 1 to 11.
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