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By clicking on “Resistance” on the “Start” page of the software, ohm resistance test room opens. In
this room it is possible to measure ohm resistance of various equipment in the “Resistance Test” tab.
“Test Object” and “Megger Test Report” tabs are used to enter the nominal information of the
equipment and the results of the “Megger” test, respectively.
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Figure 3

n “Test Object” tab:

To perform a test, every module needs information about the equipment. This information is entered
in “Test Object”. In “Resistance Data” section, the general information about the piece of equipment
which is to be recorded in the output report is entered. The name of the equipment, serial number,
name of manufacturer, type, name of company, name of country and the address to the location and
the power station where the equipment is installed are entered in “Name of Device”, “Serial Number”,
“Manufacturer”, “Type”, “Company”, “Country” and “Station” fields, respectively, to be added to the
report.

Test Object | Resistance Test Megger Test Report
- Resistance data
Mams of Device: | | Company: | |
Serial Number: | | Country: | |
Marufachwer: | | Station: | |: |
Type: | |
Figure 4
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In “Resistance” section, the temperature and ohm range of the equipment are entered. The ambient
temperature is entered in “Ambient Temperature” field while the temperature correction factor in
accordance with the current ambient temperature and the reference temperature, and also the coil
material, the amount of ohm resistance, and Dev+ and Dev- of the resistance tolerance are entered in

“Temperature Correction Factor” field.

- Resistance #

Ambient Temperature

2000°

Temperature Comection Factor

1.0000

Resistance

7000 mi

Dev .+

5.000 mC2

Dew -

5.000 mCl

Figure 5

In “Extra Data” section, the date of testing in Gregorian calendar, the information of the performer of
the test, and the information of the supervisor are entered in “Date”, “Tested By” and “Approved By”

fields, respectively.

- Extra Data -4:";“'.'=

Date. 01/02/2021

Tested by:

Approved by

- Noise Suppression

Averaging:

Figure 6
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The RMS value of each parameter is calculated based on the average of several time periods. The
bigger number of time periods, the longer the calculation takes which consequently leads to higher
accuracy and less fluctuations. The number of time periods is eneterd in Averaging field in Noise
Suppression section. This field is the same as No. of Period field in Setting in Signal View window.

- Extra Data
D 01/02/2021 -

Tested by:
Approved by |

- Noise Suppressio
Averaging: 1 ﬁ

Figure 7

By clicking “Add to Report” option at the box at the bottom of the screen, this information is added to
the report and a message saying “Report was added to the list” is displayed. It is possible to view the
report by selecting “Report” window from the right toolbar. By clicking on “Delete Report” in the
“Delete from Report” window, the added report is removed from the “Report” window. If “Set as
Default” is selected, the entered information is set as default and displayed every time the
“Resistance” room is opened.

Add to Report | Delete Reportt | Set as Default

Figure 8

VEBKO Online Help Page 5 of 17



m Resistance Test

Information
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Figure 12

To perform this test, it is necessary to enter the test current, time and the intended input for
measuring the voltage in “State Setting” section in I test”, “State Time” and “Analog Input Target”
fields, respectively. Also, if the resistance of the equipment is low and you wish to have a more
accurate measurement, it is recommended to select “Input 10”. In the next step, the connection type
is to be selected from among “D-3ph, Y-3ph and Yn-3ph/1ph” in “Object Type” section.

44 Instrument Test

>

- State Setting

Test Objec” Resistance Test lMeggerTest Report |

| test:

State Time:

Analog Input Tanget
[] Dont Change Ha

Analog Input 1 k w

Analog Input 1

Analog Input 2
- Object Type —|Analog Input 3
Analog Input 4
® Yn-3ph/Iph  [Analog Input 5
Analog Input &
O Y-3h Analog Input 7
g Analog Input &
LIE - Anzlog Input 10
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r Result Test State: Not Tested

lirj.: 0.000 A Rmeas * CF.:
W meas: 0.000V Rdev. : 00000
- Voltage Measurement Mode
Max Yoltage of Cument Source Max Voltage Max Resistance
® UptolV Up to 188V 5
() UptaB 5V ® Upto 30V R<160
O Uptaly O Upto 4.5v R<050
O Upto3v
O UptoB.75V

Page 7 of 17



r?
m Resistance Test

Figure 13
R=V/I

If the single-phase or three-phase equipment which is to be tested is star point grounded, the first
radio button should be selected and the wiring should be adjusted in accordance with the range of the
injected current as well as the voltage level as can be seen in the figure. The equivalent circuit for this
type of wiring is displayed as follows and the ohm resistance is calculated using the following
relation:

R=V/I

Figure 14
2R=V/I

For a three-phase equipment without a null point the second radio button should be selected and the
wiring should be adjusted in accordance with the range of the injected current as well as the voltage
level seen in the figure. The equivalent circuit for this type of wiring is displayed as follows and the
ohm resistance is calculated using the following relation:

2R=V/I
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Figure 15

In D-3ph method, the wiring is adjusted in accordance with the range of the injected current and the
voltage level as can be seen in the figure. The equivalent circuit for this type of wiring is displayed as
follows and the ohm resistance is calculated using the following relation:

(2/3)R=V/I

B -

Figure 16

The voltage measurement mode is specified in “Voltage Measurement Mode”. Since the method used
to measure the resistance is dividing the voltage difference by the current, “Range” of the “Inputs”
voltage is effective in measuring the accuracy of resistance. Therefore, for measuring the resistance,
one of the inputs of this section should be selected in accordance with the coil resistance and the
maximum resistance specified for every “Input”. If the resistance is greater than the selected “Range”,
the device shows an “Overvoltage” error. In this case, either the current must be decreased or the
resistance measurement “Range” must be increased. In case of facing an “Error Other” of the current
outputs, the current needs to be decreased.

| TestObjec” Resistance Test ]Megger Test Report |

State Setting ———————— - Result Test State: Not Tested
HES:% linj.: 0.000 A Rmeas * C.F.
Sat¥ime

S \ meas 0.000 V Rdev. : 0.0000Q
Analog Input Target | Analeg Input 1 ~
[] Dont Change Hardware Setting

Voltage Mode
Object Type
o Max Voltage of Cument Source Max Voltage Max Resistance
¥n - 3ph / Iph
O ¥-3h ® UptodV Upto 188
@® D-%h O Uptod 5V ® Upto 30V R<160
O ptotsv O Upto 45V R<090
O Upto32y
O UptoB. 75V
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Figure 17

n Running the test and analyzing the results

To begin the test, first in Test Object 200 milli ohm, 50 milil ohm, 10 amps, 1 second are specified as
ohm resistance, upper and lower tolerance, current and test duration, respectively; also Input2 is
selected “Analog Input Target”. Then, Object Type is set at “Yn-3ph/1ph” and“VoltageMeasurement
Mode” is set at Up to 28V and since the approximate resistance is smaller than 200 milli ohm, Max
Voltage is set at Up to 4.5V and then wiring is adjusted according to the figure. It should be noted
that it is possible to magnify the figure by double-clicking on it. In this wiring, “IA1” and “IB1” current
output phases are “Jumpered” and “IA2” and “IB2” phases are directly connected to the equipment.

Instrument Test  x

s

Test Object ‘Resistance Test |I"u'|egger Test Report |

Resistance data
Name of Device: | | Company: | |
Serial Number; | | Country: | |
Manufacturer: | | Station: | |
Type: | |

Resistance Extra Data

Ambient Temperature Date: 01/02/2021 =]

Terﬁperature Comection Factor et e by | |

Resistance Approved by: | |

Dev.+: 50.00 mQ e -

oise Suppression
Dev .- I IEEHQ [ Averaging: 1] |
Figure 18

4 Instrument Test
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State Time:
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[] Dent Change HEE ﬁnalo?‘ InEut 1 :
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- Result Test State: Not Tested
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Analog Input &
O Y-3h Analog Input 7
5 Analog Input 8

® D-3ph Analog Input 10 L |

linj.: 0.000 A Rmeas * CF:

Y meas: 0.000 V Rdev. : 00000
Voltage Measurement Mode
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® Upta7V 33
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) Upto28V
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Figure 19
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| TestObjec” Resistance Test }MeggerTest Report |
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Lo | 1D.DD.P«| lirj.: 0.000 A Rmeas * C.F.:
State Time: | 1.000s | s -
Analog Input Target _Analog Input 2 : v G 00004 i 00000
D Pmk Chess | evdareen Sofen - Woltage Measurement Mode
- Object Type
Max Voltage of Current Source Max Voltage Max Resistance
@ *¥n - 3ph / 1ph
O Y-3h ) Upta?V D to 188
O D-3h O UptosV ® Upto 30V R<280
O Uptol4v O Upto 45V R<0450
®) |Jp to28V
O U toB5v
Figure 20
L 1
- Voltage Measurement Mode
Max Voltage of Cument Source Max Vaoltage Max Resistance
() Upto7V B2
O UptoBV (O Upto 30V R<280
O Uptol4V %up to 4.5V R <0450
(@ Upto22V
() UptoB 5V
Figure 21
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Figure 22

Figure 23

To measure the voltage difference, it is necessary to connect “Input2” to the test and further ahead of
current injection connectors. It should be noted that before running the test it is necessary to click on
“Init Test” so that the device “config” is adjusted automatically. By selecting this option, the settings
related to current and test time as well as the hardware configurations related to “Hardware
Configuration” including outputs of the device and “Binary/Analog Inputs” are adjusted automatically
by the software. In “Analog Output” tab in “Hardware Configuration” section, you can see that the
wiring of the device is set at “32A” with the maximum “Burden” of 400 milli amps and “Binary/Analog
Input” #2 are activated to measure the voltage. After performing the test, in “Signal View” it is
possible to view the current waveform along with its “Actual” values and the measured voltage and
also examine the connections of the connectors.
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Figure 24

"~ = Hardware Configuration

oltage Measui

Analog Output lBlnaryIAna\og Input | Binary Ou

Voltage Uutput

4150V, 60VA @ 400mAms

Tx150V, 120VA @ 800mAms (A1)
Tx150V. 120VA @ 800mAms (A2)
Tx150V, 120VA @ 800mAms (A3}
Tx300V, 120VA @ 400mAms (A1 AZ)
T%300V, 120VA @ 400mAms (A1 A3)
Tx300V, 120VA @ 400mAms (A2 A3)
1%450V. 200VA @ 400mAms (A1 AZ B1)
1x450V, 200VA @ 400mAms (A1 A3 B1)

Txd50V, 200VA @ 400mAms iAZ A3 B1

Current Output

6¢32A, T00VA @ 32A, 3Vms, 5A, 12Vms ~
3x64A, 200VA @ B4A, 3Vms, 10A, 12Vims

2327, 200VA @ 32A, 6Vms, BA, 24Vims (A1A2, B1B2)

232A, 200VA @ 32A, 6Vms, 5A, 24Vms (A1A3, B1B2)

2324, 200VA @ 32A, 6Vms, BA, 24Vms (A2A3, B1B2)

2¢32A, 200VA @ 32A, 6Vms, BA, 24Vms (A1A2, B1B3)

2x32A, 200VA @ 32A, 6Yms, BA, 24Vms (A1A2, B2B3)

2328, 200VA @ 32A, 6Vims, BA, 24Vms (A1A3, B1B3)

232A. 200VA @ 32A, 6Vms. 54, 24Vms (A2A3, B2B3)

i

Tx32A, 400V4e32 32A, 12Vims, 5A, 48Vms (A2B2)
Tx32A, 4D0VA @ 32A, 12Vims, 54, 48Vms (A2B2)
1x32A, 400VA @ 32A, 12Vms, 5A, 48Vms (A3B3)
1%x32A, 400VA @ 32A, 12Vims. 5A. 48Vims (A3B3)
1x32A, 400VA @ 32A, 12Vims, 5A, 48Vims (A3B3) ot

Figure 25

Signal View -

i

Figure 26

After the test is finished, the test results can be viewed in “Result” section. The results include “linj”,
“VYmeas”, “Rmeas*C.F” and “Rdev” which refer to the amount of injected current, the measured
voltage, the measured impedance and the difference between the nominal resistance and the
resistance specified in “Rmeas*C.F" field, respectively. It should be noted that by holding the cursor
on either of these two fields, the relations related to them are displayed. In the end, after the test is
finished, it is necessary to add the evaluation results to the report which is done by selecting “Add To
Report” in equipment test.
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nakog o Toret. [RBSTEIES 2
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Figure 27

Also, if the user wishes to add specific parts of the evaluation to the report or edit the report, they
need to use “Add to Report” cog. By clicking on this cog, the items that can be added to the “Report”
are checked and the user can simply uncheck any of them which they do not need. It should be noted
that the results are not automatically added to the report after each test when a test is performed it is
necessary to add the test results to the output report by selecting “Add to Report” before “Clearing the
Test”. Also, if one of the “Analog Outs” is faulty, the specified “Binary Out” should be changed; to do
this, you must first click on "Init Test", then tick "Don't Change Hardware Setting" option and by going
to the "Hardware Configuration" window, in the "Analog Out" tab, "Output Target" change the selected
wiring according to the wiring.

Edit & Delete Report

Test Setting |
71rﬁring

||| v | Assessment

» | Cursor Data
1A .

Signal View

Figure 28
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«d instrument Test < [N

|~ TWest ijey/ﬁesistance Test |@
- State Setting -
| test: 10.00 A
State Time: 1.000s
Analog Input Target | Analog Input 2 w
[ ] Dont Change Hardware Setting -4".,::=
S — [

Analo%Dutput IBmaryfAnaloglnput Binary Output |Extra Setting | GOOSE Setting

Voltage Lutput Voltage Output Signal

4x150V. 6OVA @ 4DDmAms [ | Output Target  Output Label [ Actual
Tx150V, 120VA @ 800mAms (A1)
1150V, 120VA @ 200mAms (A2)
1x150V, 120VA @ 800mAms (A3}
1300V, 120VA @ 400mAms (A1 A2)

Ams (A2 A3)
1x450V, 200VA @ 400mAms (A1 A2 B1)
1450V, 200VA @ 400mAms (A1 A3 B1)

1x450V, 200VA @ 400mAms (A2 A3 B1

Current Output Current Output Signal

E2A, TO0VA g 32 Wims, A, 124ma ~ [ | Output Target  Output Label Actual
. 200V, . 3vims. 10A, 12Vims
2:32A. 200VA @ 324, BVims. 5A, 24Vims (A1A2, B1B2) A [ a [ [1Ls [True |

232A, 200VA @ 32A, 6Vims, 5A, 24Vims (A1A3, B1B2) 2 M
2327, 200VA @ 32A, BVims, 5A, 24Vims (A2A3, B1B2Z) O O o ﬁ

2324, 200VA @ 32A, BVims, 54, 24Vms (A1A2, B1B3)

2327, 200VA @ 32A, 6Vims, 5A, 24Vims (A1A2, B2B3) X1

20324, 200VA @ 32A, BVims, 5A, 24Vims (A1A3, B1B3)

2324, 200VA @ 32A, BVims, 5A, 24V (AZA3, B2B3) XN
= A

x 32/ BVms: )
1¢32A, 4DDVA @ 32A, 12Vims, 5A, 48Vims (A2B2)
1324, 4D0VA @ 324, 12Vims, 5A, 48Vims (A287) OO O
1x32A, 4D0VA @ 324, 12Vims, 54, 48Vms (A3B3) B IR
1324, 4D0VA @ 324, 12Vims, 54, 48Vims (A383)
1¢324, 4DDVA @ 324, 12Vms, 5, 48Vims (A3B3) v

mport Export oK Cancel

Figure 30

Two notable points about performing this test are that ,Error Other” during a test indicates that there
is a problem in connection of the wirings or the resistance is too high that the device unable to
provide the required ,Burden*” for current injection. Therefore, in cases of facing this error, examine the
JActual” current value in ,Signal View". If the current is injected from the device (,Actual Current”) but
its difference with the specified current is too big it means that the resistance is too high while if the
JActual Current” is zero, this means that the route current injection is open. In cases where the
resistance is too high, the test current needs to be decreased while if the ,Actual Current” is zero, the
connection of the connectors needs to be examined. The second important point is that the voltage
read by the binaries of the device must have similar cycles. If the read values have a too big or zero
tolerance, this means that the connectors are not properly connected.
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Test Objes” Resistance Test Wegger Test Report

W5 InstrumentTest X
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State Time: 1.000s 0 -
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Dont Change Hardware Setting T T
Object Type
Max Voltage of Cument Source Max Voltage Max Resistance
®) Yn-3ph / 1ph
O ¥-%h O Upta?V
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i
{ v L
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Figure 31

| - TestObjer” Resistance Test ]MeggerTesl Report |

State Setting ————————————————— -~ Result Test State: Failed
= [y JO00ALH iy 0000A Rmeas * CF.
State Time
- —— || Vmeas X Rdev

Analog Input Target  Analog Input 2 ~ 00002 S
Don't Change Hardware Setting Yol
‘Object Type

Max Voltage of Curent Source Max Valtage Max Resistance
® Yn-3ph/ Iph
O v-%h ) Upta7V to 188

Up toBV

O D 3h O Upte O Upto 30V R<280

O ptolay @ Upto 4.5V R<0450

@® Upto28V

O UptoB 5V

Figure 32

Since some users perform a “Megger” test for this equipment and they may need the results in a
report, it is possible for them to enter their intended line and column in “Megger Test Report” tab and
by selecting “Insert”, create their needed table and after inserting the test results and selecting “Add
to Report”, add the information to the output report. Other options such as “Delete Report”, “Export”
and “Import” are used to remove the information of this page from the report, exporting the output file
only from the information of this page and importing it if necessary, respectively. Also, if the user

wishes to set the characteristics of the created line and column as default for this section of the
room, they can use “Set as Default” option.
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Figure 33
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