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AMR modular relay of Vebko company supports various protection functions. Explanations of the
capabilities and software environment of this relay have already been presented in the video related to

differential protection test.

After connecting to the AMR relay at first, simply load the device's hardware configuration from the

Device menu by selecting the Read Hardware from Relay option.
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The default password is 123456 to receive elements.
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Figure 3

At this point, a message is given to remove the signal, which if confirmed, if the current hardware is
not the same as the relay hardware, the current hardware signals used in the VFC section are deleted.
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lost.
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Figure 4

It should be noted that the settings for the conversion ratio of voltage and current transformers are

determined in the related card. Here, current card conversion ratio is 200A to 1A and voltage card
conversion ratio is 63,000 to 100V.

= Card Properties - ] »

Units : Unit 0 | * I Unit Cards : CT4 _Bls | - ]
'@ General Info

Unit Number: 0 Card Number : 3

Card Label : CT4 BlG Card Signal Count : n

Card ID : 00A2 Serial Number : 11

* Name Label Primary Secondary

A CT:d:3:1 CT:0:3n [ZIJU | > ] [ 1 | - l

5 CT03:2 CTid3:2 [200 | - ] F 1 | - ]

A0 CT:0:3:3 CT:0:3:3 [ZUU | - ] [ 1 | - I

M CT034 CT034 (200 [=] v | =]

D;m Cancel |

Figure 5

(First, enter the VFC page): As mentioned earlier in the AMR software, configuring some of the most
widely used functions are placed in the software as samples the user can send new settings to the
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relay by selecting each of them and applying the desired changes. For this purpose, a set of functions
can be seen in the Relay VFC tab and in the Temp Functions section. It should be noted that by
selecting each Temp Function, the blocks in the VFC are removed.
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Figure 6

Here the negative sequence overcurrent function displayed with the name NS 46 is selected. In this
template, first, the signals of a current card are given to the Current Quantities block to create
different current sequences in its output. In the default config of the Negative Sequence function, a
block with different stages and signals of a current card with negative sequence is assigned to its
input. Finally, output signals are assigned to Binary Outputs and relay LEDs by Output and LED blocks.
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To change the settings, simply right-click on each block to access a set of options.
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Figure 8

By double-clicking on the Negative Sequence block, the settings for its various stages are visible.
Here, the first stage with normal Inverse setting characteristic has a current of 0.1 amps, the TMS
equals 1, and the two constant time stages with a current setting of 0.2 and 0.5A have a time setting
of 1.5 and 0.5 seconds, respectively.

AMRBlockProperties _ O *

@ General Info

e
£ Settings ’{ Signals

# |Label Settings

0 FuncionStatus  [on [~] .
1 4670C Trip Curve [jgc [~]

2 Curve Type [ Normal Inverse [~]

3 46-TOCIs [0.100 AS

4 4611 [0.200 Ao

5 4620s [ 0.500 A

6 46-T0CTimeDial (7,00 = N

- pm - - - r -1

Figure 9
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Figure 10

By making these changes, simply select Send Config and Setting to Relay from the Device menu
again. This way, the settings and applied configuration are moved to the relay. (Cut from this part until
the overcurrent room opens).
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Figure 11

In the next step, by running AMPro software and opening the AMT Overcurrent room, it is enough to
go to the Test Object Parameters section and create the test characteristic after entering the

information.

Figure 12
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The test characteristic is created in the Elements tab in the Negative Sequence section. Therefore, the
default characteristic in this section is removed first.

4 Overcurrent Protection Parameters - 5] *
B
Relay Parameters Elements
Selecled ement type: | Phase (1 Bement / | Active) i
Add Color Active  Flement Name Trpping Characteristic | Pickup  Abschte  Time Reset Ratio  Direction
Copy To ‘ | > | Phase Defnite Time 1.000 000 0.8
| Mo |
Move Down
Define Fement Characteristic  View Resulting Charactesistic
[ 7] Active Range Lamits ———————————————— e oo ocaii ey =
Nane - [1EC DofoTrne .| 1mn: v [G000] o :
imac: [ nal tmac: [ mal % 3
20 =
k1 I
Reset © 2 :
® o 0 ] :
008 F =}
O Defird time w: o = =
r 1
0005 + =
O Inverse tme R: P =
F = oo 4 + + } | I |
ks T 0.000s 1 H L] 10 20 ELRT
ae, = .
010 | Save as UserDofied ..
| ok || Cancel ]
Figure 13

First, a reverse time characteristic is created with a current setting of 0.1 amps and TMS=1.

sl Overcument Protection Parameters - o x

Relay Parameters  Bements

Selected eement lype. | Negalive sequence (1 Element / 1 Active) ~ |
Add Color  Active  Element Name Tripping Characteristic | Pickup  Absokde  Time Reset Ratio  Direction I
Copy To .. | > | o ormal e e 0.100 0.10 A |
Remove | {
| Mevelp
‘ Move Down l
Define Bement Characlerisic  View Resulting Charactesistic
c [] Active Range Lemits o e ' ' = |
Mame -[EC Dumateme ][ ||| 1mn: i = E ||
tmac: [ na] tmac: [ nal 0 4 : |
0 B = |
Liert t from | : - I 1 ‘
2 !— =
r B [E 3 -
®on 02 I 3 |
oos ¥ 1 |
© Delint tme i ooz f 3
r 1 |
O bwenoune R e = R
Formuta 0001 H—f b |
e T: (3] o8 2 ] 20 50 |
uar hars - I
.10 kel [ 1 | Save as User Defined .. i
| ok || cancel ]|
Figure 14

The next characteristic is created by current setting of 0.2 and a time of 1.5 seconds.
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Figure 15

Finally, the third characteristic is created by adjusting the current setting of 0.5 and the
seconds. Keep in mind that it is also possible to test this function using the Xrio file.

s Overcument Protection Parameters

Relay Parameters  Blements
Selected sement lype. | Negative sequence (3 Element / 3 Active) ~

Add Color  Active Element Name Trpping Characteristic | Pick-up Absokte Time Reset Ratio  Direction
Copy To . | ves 1#1 Nea_seouence | EC Normallnverse | 0,100 kel 0104 | 1.0000 | R
Yes 1#2 Nea, seouence | EC Definite Time: 0,200 kel 0204 1.5000 8 | 0.95 | Non-Directional
amove Yes 1#3 Nea_seguence | EC Definite Time 0500 kref 0.50 A 0.5000 5 0,95 | Non-Dwectonal
Mave Up
Move Down

Define Bement Characternisic View Resulting Characteristic

Characteristic [7] Active Range Lmits

time of 0.5

500
Name - [ IEC Defite Tune || tmin: 000 kef | tmin: 0000s] m§
Imax | na| tmax: | na s =
2 =
Lo . 1
Reset C 2 2 . :_
® on a2 T 3
O Defind tme v poodl 2
O meretme R e 3
0.001 1 } } } I 1
Formula : L L .
20008 08 ] w oW 80 100
e, TR ‘"mzn.m Iret
[ 050 et [_os0 M7 Save as User Defied
3 Cancel
Figure 16

In order to evaluate the performance of negative sequence overcurrent function, two Trip Time and
Pickup-Drop Off tests are performed. The purpose of Trip Time is to detect and evaluate the accuracy
of the performance time of this function and the purpose of pickup-drop off test is to detect and
evaluate the accuracy of the actual current of the performance threshold and the reset threshold of

this function.

n Trip Test

To perform this test three states ones including PreFault, Fault and PostFault are required. PreFault
time is suitable for 500 milliseconds, fault time should be greater than the maximum trip time, and
Post Fault time is at least 500 milliseconds. PostFault time should be increased if the drop-off is not

instantaneous.

o B G
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Figure 17

The suggested points for reduced time functions are 1.5 times, 2 times and 4 times the regulatory
current, and for constant time curves, 1.5 and 2 times the regulatory current. These points are added
to the fault type 12 to prepare the test. Keep in mind that due to the existence of three different
characteristic, in some cases, the added points with the mentioned coefficients fall on the other
characteristic. In these cases, other points are manually added on each characteristicto ensure
accurate time performance.
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2 | @ Not Tested 2000mA|_ 000" [No 15008 [ 1475s] 18053
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To detect the regulatory current of the second and third units, two points can be added to 90 and 110
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percent of the regulatory current of these units in order to perform a kind of pickup drop-off test for
these characteristics. Once again, the Max Fault Time value is set based on the highest number
inserted in the t nom section.

Shot Test (15/0/0/0/15) |PickUp-DropOff | Settings  Tgger  Binary Output @
Test Point Faut Tvoe
]
Mot [_5500mA e[ _o00°] || QU1
(] Mest Relatve: i Inaert
Factor 1.100x E} e P
J 43 =
Rlaveto. 173 eg seaince o
Otz ls A
orai o
trom tact Oz Renore M
= I " m] | QL Serence
p — e [_S00m] | g 1500015
State: [Not Tested O
,
) Thm led Do Dwwe tm  ima Usrd
©® ot Tested 150.0mA 000 17195 14295]  No-Tr
2| e Tested. 2000mA 000 15008 1425 18.05:
3 | @ [Nt Tested 4000mA 000 15008 1425 1575
< | @ INaTesed | 3000mA| 000 15005 1455157
5 | @ [NotTesed | 4000mA| 000 15005 | 1455 157
6 | @ NotTested 750.0mA 000 5000ms Oms. Oms
7 @ [Nt Tested 1.000. 000 5000ms 460.0ms | 540 0ms.
o | @ INatTeded | 12170A] 000 559 2213] teTo
9 | @ NotTested 176 6mA 000 12238 1425 3104
10 | @ NotTested 2534mA 000 1.500s 14255 15755
1 @ Not Tested 1235A 000 5000ms 460, 0ms. ms.
12 [ @ INoTedod | 1800mA 000 11848 [raz et
15| @ NaTesed | 7200mAl 000 1501 145, 7
13 | @ INaTested | 4500mA| 000 15008 [“as0.0ms| 15753
> @ Not Test OmA 000 500.0ms I Oms
e [2E BE U2 L6 [BU [us u 2 [3 UI2(18)]0 D

Figure 20

= TestView X

Shat Test (15/0/0/0/15)  PickUp DopOf Settings |Inggel (Binary Output |

¢ Fault Time
Model —p—— Prefault Time [ 5000ms |
Angle 0.00°
| ‘ Max it Time
Max Faul Time (Abs) 2000s
Voltage Output [+] Max Fault Time (Rel)
[[] Enable Vokage Output Add “of Tmax.
LN Vohage(LE Fault) N’V Add Absolute 1000s
LL Voltage(LL Faul) [ 55,00 V] Mo-Trp Time [ 10.00s |
Pickup-DropOff Contact
Triggeron | C2: Start % Postfaut Time [ 5000ms]|
[ Space Key Press Delay after Trigaer
Adasignal — | Time Relerence:
[] bC Decay @) Fault Inception (O Stasting
[ 1500%] [ 5000s|| - vLoad Current (Prefault Current)
[ Hamorse Amplitude Phase (=V, 1)
L 2 (®) Based on Cument | (@) Based on Degree
[ 10.00 % aut | [0007]| || O Basedon¥ad | O Same as Faul Angle
[ oowa] || [ oo
Other Settings
7] First Run Pickup-Drop Off
[[] Continue Last State Ampliude

Stop Settings
[] The test stop after the fird faled test

Figure 21

By adding points, perform the test to check the performance of this function from the point of view of
time accuracy.
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Figure 22

n Pickup/Drop-off Test

In order to perform this test, it is first to determine how the diagnosis of pickup and drop-off is
performed. This process can be done through a separate contact, like Start, Relay LED viewing, or
changing the setting for the instantaneous of the function and using the trip contact. Here we used
the relay pickup contact. You can also put the current fault value in the desired range.

t Test |PickUp-DropOf* Settings |Trigger |Binary Output | ot ?
B Time
Mo, = Prefut T [_swom]
Ange: [ 000°]
Max Fault Time
M Fout T (Abs)
~ Votage Output ] M Fouk Time (Rel
[ Enaio Votage Ousput Add ol T
LN Votage(LE Faut) 3V Add Aot To00s
L Volage(LLFaut) | 5500V] No-Tnp Tame. [ 10005 |
Pickup-Dropofi Contact
Tiogeron |C2: Stat [ s000ma)
[ Space Key Prosa
~ Ada Signat
] bC Decay .
[1500%] L —
0] Hamarsc Phase (V.
= (@ Based on Degee
[_10007% vau] ntan||O Same as Faut Ange
o B 000
Stop Settings
[ dereies |

Here the fault value is considered 5% by default.The performance range of overcurrent curves in the
AMR relay starts from 1.7 regulatory current in the relay. Therefore, first, by enabling the Active Range
Limits option in the Overcurrent Protection Parameters window, Imin value are determined to be
1.1%0.1=0.11 Iref.

| W Overcurment Protection Parameters o x

3 PRelay Pacameters  Flemerts

Selected clement type. | Negalive sequence (3 Hlement / 3 Adiive) v
Add Color _Active _Elemert Name. Troping Characteritic | Pickup  Absokte  Tme Reset Ratio _ Drection
Copy To > Yes 1#1 Neo. seauence | EC Normal nverse 0.100 el 0.10A 1.0000 0.95 | Non-Directonal
Yes | 1#2Men sequence | EC Definte Tane 0,200 vef 0204 150008 095 | Mon-Drectonal

ves 1#3 Neo_seouence | EC Definte Tme 0,500 ket 0504 | 050005 095 | Nan-Directonal

Define Bement Characteriic  View Resuing Chiractertetic
Characteristic [ Active Range Lamits

Name - [IEC Nomal Inverse [ tmin [0t tmin 0,000 ||
Formula | | tmax: | na] tmax: | na
1y ARy gk ||| et
M-
fleset Charactenistic »
M : hest/lpickup -
Td : Tane dil ®on
. T . o] | O e me .
Poo [0 a: [H500]| | O mwenewne "
K1 0000s K2 0000s Formula. | 2000 ]
s
Ipickup oAt FRELE l: et
[CoT0wet] [ o] ™ Save as User Defined

0K Cancel
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Figure 24

In the next step, the current adjustment value for the pickup is placed on 0.1*1.1=0.11 amps.

B TestView x
Shot Tes” PickUp-DropOff |Hethn_q=. | Tngger | Binary Output |

Test Point 1 Fault Tvpe
Target Type: Pidup st [ 1000ms] | O L1-E
Curert ~| DropOfiar: [ 1000ms {I;j)ll_;:
Pckup. [ 110.0mA bl zoooma] | O (112
Reset Ratio:| 09500 | Pickup Stat: [ 88.00ma | 8 e
Drop Off. [ 1045mA| Pickup End: [ 1320mA | {'_) L14213
Angle. [ 0007] DropOff End|  2800mA] | © L1
Detail : ?) :'2;
Pickup Adt: | | Drop OFf Act. | || ® e
State: [Mot Tested ] | © 30

[{\’

Figure 25

Add

[[] Pause before Start

By adding this point, it is enough to perform the test and add the necessary elements to the report

when it is finished.

Report

Exott Repont_| @ HTML O POF

AMPro Overcurrent:

1) Abstract:

1-1) Test State:

=

Total Shots.

Passed Shots | _Failed Shots_| Not Tested Shots |

o
I

|
of
il

o q

3.11) Eles

I‘K:l|lumm\

[Active |
[Yes |
[Ves i

[
AL |

[ig1]Directional_overcurrent_protection_test
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