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TEST TUTORIAL

EQUIPMENT TYPE: Protection Relay.

BRAND: Z|V.

MODEL: IRF.

FUNCTIONS: 50 or PIOC - Instantaneous Overcurrent and 51 or PTOC -

Time Overcurrent.

TOOL USED: CE-6003, CE-6006, CE-6707, CE-6710, CE-7012 or CE-7024.

OBJECTIVE: Pickup and time testing of definite-time and inverse-curve phase

overcurrent elements.
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any

responsibility for errors or omissions contained in the information transmitted.

Suggestions for improvement of this material are welcome, just the user to contact us

the via email suporte@conprove.com.br.

The tutorial contains knowledge gained from the resources and technical data at the
time was writing. Therefore, CONPROVE reserves the right to make changes to this

document without prior notice.

This document is intended as a guide only the manual of the equipment under tested

should always be consulted.

o
ATTENTION!

The equipment generates high current and voltage values during its operation.

Improper use of the equipment can result in material and physical damage.

Only suitably qualified people should handle the instrument. It is noted that the user
must have satisfactory training in maintenance procedures, a good knowledge of the

equipment under tested and still be aware of safety rules and regulations.
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Copyright
Copyright © CONPROVE. All rights reserved. The dissemination, total or partial
reproduction of its content is not authorized, unless expressly permitted. Violations are

punishable by law.
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PROCEDURE FOR TESTING THE ZIV IRF RELAY
ON OVERCURRENT SOFTWARE

1. Relay Connection to CE-6710

In this section, all the connections necessary to run the test in question are discussed.
In appendix B of this document you can find the terminal designations of the ZIV IRF relay

used.

1.1. Auxiliary Source

For relay power, connect the positive terminal (red) of the Aux. Vdc Source of the test
set to terminal 3 of slot A of the relay and the negative terminal (black) to terminal 2 of slot

A, as shown in the following figure.

Aux Vdc

Figura 1

1.2. Analog Outputs

Connect the analog outputs I1, 12 and 13 of the CE-6710 to terminals 11, 13 and 15 of
slot E of the relay and their common ones to terminals 12, 14 and 16, respectively. The

figure below shows the procedure.
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Figure 2

1.3. Binary Inputs

Connect the binary inputs to the binary outputs of the slot A relay as instructed in the

table and figure below.

Table 1
BI1 OUT 1 (07 e 08)
BI2 OUT 2 (09 e 10)
BI3 OUT 3 (11 e 12)
Bl4 OUT 4 (13 e 14)
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9G INHUTS
BI5 Bl6

006 6
© 0

BI10 BI11 BI12

s =

BINARY/AN/\L

Figure 3

2. First steps with the IRF relay

2.1. Communication between PC and relay

Communication with the relay is done through an Ethernet cable connected between
the relay and the computer that has the ZivercomPlus software. Double click on the relay

software icon.
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Tl
COM

FWercomPlus
v2.13.3.0

Figure 4

Enter the username and password. To gain access use ‘“Zivercom”and the password

ziv’”.
¥ |dentification ot
Ulzer |2iver|:|:|m
Pazzword |m
Aocess level | J
| ()4 | Cancel |
Figure 5

Then, from the main menu, go to /EDs” > “Installations’.

ﬁ ZVercomPlus-2.13.3.0 db[3.47.3.0]
File View| IEDs | Configuration Help

Installations

1- 5/5 Examnple

Emulate

Figure 6
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Select the default file “SubExamples.sds”and click “Edit’.

B Installations >
Look in: | substations j I'fi{ FEEE g

% Nuj'ume - Data de modifica

Aoesss répids {| ] subExample.sbs | 25/01/2021 13:33

frea de
Trabalho

™
Biblictecas

3

Este Computadaor

@

Rede < >
Name: |Sul:u Example sbs ﬂ I Edit I
Type: | Instalaciones(" sbs) j Cancel
Path Communicate
C:\Users\Suparte\Documents'ZIV\ZIVercomPlussubstations\SubExample, sbs
Preview

C # # File Version

5/5 Example # # Subestation Text

1 # Protocol

2 # Tipo de comunicadon (2, red)

1 #(UCs ZIV=0, Transparente=1, telnet=2)
0 # (ipv4=0 , ipva=1)

134.0.0,10 #IPva

32001 , 5000 # Puerto TCPIP, t mensaje red

Figure 7

The next step is to check the data set for communication on the relay front panel. This

data must be entered into the software for successful communication to occur.
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Meodify Installation

Inztallation Test

5 /5 Example I Ok I
Pratocol: |PROCOME3D | Communication type: | LAN hd Cancel

SERIAL
Baud rate and azzociated parameters
Part: COM1

Baud rate: 38400
L g
Data bits: Set default values vES
Stop bits: 1 First character time 1200 Time between retries  |1000
g a0 3
Ferli Ewam Meszage time [mz) Mumber of retys
PSTH

Modem: | J Telephone |mx

LaM

Tranzparent | P Addess 0.0.0 182 pot o
Message time (ms) |2000

Figure 8

12

When clicking on the “OK”button, figure 7 is returned. Select the file again and click

on “Communicate’.

&3 Installations X
Lookin: | | | substatians | o B
Nome - Data de mocificar
 SubEx. le.sb: 25/01/2021 13:40
X Do) o
Areade
Trabalho
[}
Bibliotecas
Este Computador
Rede “ ol
Name: |SubExamp\e sbs j Edit
Type: |Instalaciones("sbs) | Cancel
C:\Jsers\Suparte\Documents \ZIV\ZIVercomPlus\substations\SubExample . sbs
Preview
= # # File Version
5/S Example # # Subestation Text
1 # Protocol
2 # Tipo de comunicacién (2, red)
1 #(UCS 7IV=0, Transparente=1, telnet=2)
0 # (ipv4=0 , ipva=1)
184.0.0.10 #1Pv4
32001, 5000 # Puerto TCPIP, t mensaje red

Figure 9
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Click "OK"again.

ﬁ Communicate

5/5 Example

Prewview

C # # File Version

5/5 Example # # Subestation T
1 # Pratocal

2 # Tipo de comunicacian [2,
1 BIUCS ZIV=0, Tranzparente
1] # [ipwd=0 , ipvE=1]
1840070 #1Pv4

32001 5000 8 Puerto TCRIF, t e

L4 >

]

Addrezzes

b bk kb ok k(O 0 ] O T e G [ —
WD W= O
>

=
=
£

Cancel

Figure 10

13

If the field “Communications type” is configured as “LAN-TLS’, a second level of

access will be requested, use the default user ‘admin” and the default password

‘Passwd@02".
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T Direccién: 0 x
Uszer:
[Mdi=32]
Paszward:
[Mdi=32]
aF. Cancel
Figure 11

3. Parameterization of the ZIV IRF relay

3.1. Nominal Values

14

Click on the highlighted “+”signs until you reach the ‘Nominal Values” option. In this

option, nominal voltage 115.0V, nominal phase current 5.0A and nominal frequency

60.00Hz must be set.
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E ZIVercomPlus-2.13.3.0 db[3.47.3.0] - a X
File View IEDs Configuration Help — ]
E3] (BB B [Growp1 - Growplacive |30 WE S|
=] () 5/5 Erampe 0 Text [ 17 [ Current value | New value Units | Information
34 0001RFA24247324000000440 2010752 Y Nominal a: * 5 A (Causes device reboot)min=
#-E staus IE, Nominal IG # 5 A (Causes device reboot)min=
B Configuration
&o setings 15, Nominal VABC # 110 V. (Causes device reboot)min= 30, inc.
5 12, Nominal Freq. * 50 Hz  (Causes device rebeot)min=50, max=60, inc=...

"8 Date and Time

*#a Communications

*&a Synchionization

*fa Autodivming

*2a General

8 Inputs Oulpuds LEDs
*2a Frotection

*#a Recloser

*2a Cortrel

* 8 Breaker Supenvision
*2a Cail Citevit Supervision
*#a Schedue of Time
*2a Oscilography

*8a Buttons P1-PE

*2a Voltage Transducer Moniering
*#a Records

*8a Cybersecuity

‘ortrol Operations:

ecords

I - v oo 98 | B s
Figure 12

=)

To change the voltage and frequency value click on the icon highlighted in green in

the previous figure.

[ ZVercomPlus-2.133.0 db[3.47.3.0] - o x
Fie View IEDs Configuration Help ]
| % | | BB |[Group 1 ||/ Group 1 active |B S| [ & | \S/S Example\000-IRFA-2A24732A000000XXX0-2! \Settings\Nominal Values
S-(mm) 5/5 Exarvle Text [ 17 [ Cunrent value || Mew value Units | Information
=B DDRFA-242473240000000440-2010752 1, Nominal IABC Bl 5 A (Causes device rebootimin=1, max=5, inc=4, ...
= g;:;;wa“m 15, Nominal IG B 5 A (Causes device rebootimin=1, max=5, inc:
g Setings 15, Nominal VABC # 1m0 115 ¥ (Causes device reboatiminz 50, max=230, inc...
5 15, Norminal Freq, # 5 50 Mz (Couses device rebootimin=50, mex=60, incs...

=84 Date and Time
=8a Commurications
=8a Synchronization
=8a Autadimming
=8 General
82 Inputs Outputs LED's
~®8a Protection
-8 Recloser
- 8a Control
- 8a Bresker Supervision
- ™53 Col Circuit Supervision
=2 Schedule of Time
=5a Oscilography
=8a Buttons P1-PE
=8a Voltage Transducer Monitoring
=24 Records
®8a Cybersecuity
; Control Operations

> _ o[l ro [l ‘IngslV% fed ‘Euanwzuzw 12343
Figure 13
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3.2. General

Click on the “General” option and configure the transformer ratios of the phase

current, neutral, voltage transformer and phase sequence.

ﬂ ZIVercomPlus-2.13.3.0 db[3.47.3.0] - a X
Flle View IEDs Configuration Help )
[E3] |E® 8 [Group1 <]/ Group 1 acive | 3 B | & & | neral

E-(a 575 Evample i)
£ @4 0001RFA-24247324000000040-201 0752

=001, def=1
100000, inc=0.01, def=1
100000, inc=0.01, def=1
def=No.

0=ABC, 1=ACB, def=ABC

min=2, max=3, inc=1, def=3

0=IN, 1=IG, def=1G

7233332338
z5 55553

0=Mo, 1=Yes, def=Ves
0=No, 1=Yes, def=Yes

PLL Enable
[ Simultaneous Comman: ds

> N 8 W o 38 B s

Figure 14

It can be seen in the previous figure that the values in the “Current Value” and ‘New
value” column are hidden. To release visualization and configuration click on the buttons

highlighted in red and then green.
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E ZIVercomPlus-2.13.3.0 db[3.47.3.0] - o x
File View IEDs Configuration Help = —1
| % | ”EI!E‘HGmmﬂ jHGruup]amive |EEI’@EEI|HEWV§‘
B (&) 575 Example 2) TextlL [17[ cumentvalue [ New value ni
5[ Q0DIRFA 25247324000000°04X0-2010752 E E ]
-] Selings Division # I
Description 1 # ]
Description 2 # ]
[l Operation Mode # on ] \ed, 2=Test, 3=Test blocked, 4=...
Phase CT Ratio # 9 ] 100000, inc=0.01, def=1
Sensitive Gnd CT Ratio # 9 ] o1, def=1
[ Ground C.T. Ratio # 9 ] inc=0.01, def=1
[ Phase VT Ratio # 9 ] inc=0.01, def=1
[ Busbar VT Ratio # 9 ] ), inc=0.01, def=
[ Ground VT Ratic # 9 ] min=1, max=100000, inc=0.01, def=1
+ B Capacitive VT # No ] =N, 1=Ves, def=No
# [ Phase Sequence # ABC ] 0=ABC, 1=ACE, def=ABC
Number of VTs # 3 ] min=2, max=3, inc=1, def=3
M 16 Type 26 ] D=IN, 1=1G, def=IG
Téi ot Decrations " Angle Reference #
B PLL Enable # Ve ] 0=No, 1=Ves, def=Yes
B Simultaneous Commands # Ve ] 0=No, 1=Ves, def=Yes
67 D B R e % 5 B

Figure 15

3.3. Phase Instantaneous > Unit 1

Click on the “+”signs until you reach the “Unit 7” option. In this option, the function
must be activated and the pick-up and operating time values set. Activate unit 1 with a pick-
up value of 16.0A and operating time of 0.5s. Then send the adjustments by clicking on the

icon highlighted in green.
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E ZIVercomPlus-2.13.3.0 db[3.47.3.0]

- 0 X
File View IEDs Configuration Help [ ]
[ %] HEH’!'”GWUN ~|l[ Group T active [ B R HES &
Status [Tt L] [ 17 [ Current value || New value Units | Information
@ Configustion B Phase I0C Enable Ne Yes 0=No, 1=Yes, def=No
E- g% Setiings . Bl Phase 10C Pickup 10,00 16.00 A min=0.01, max=150.00, inc=0.01, def=2.00
=82 Nominal Values '
= Diate and Tims [ Phase IOC Delay | o 0.5 s min=0, max=300, inc=0.01, def=0
*5a Commurications [ Phase 0C Direction None Nane 0=Nene, 1=Direction, 2=Reverse, def=None
"ls Synchronization [ Phase |0C Direct Unit 67P 7P 0=67F, 1=67P-67Q, 2=67P, def=67P
"8 Autodimming
"2 General B Phase 10C Harm Blocking Ne Ne 0=No, 1=Yes, def=No
®Sa Inputs Dutputs LEDs
*84 Protection

El *&= overcunent
*&y Instantaneous
®8a Phase Instantansous

S
=8y Unit2

=&a Unit3

=8a Negative Sequence Instantaneous
™8 Neutral Instantanenus

®™8a Sensitive Ground Instantanenus
8 Ground Instantaneous

=5a Time Dvercurent

®8 Neutral [Ungrounded / Petersen Coill
®Sa Directional

®8a Hamonic Blocking

Woltage Restrained Overcurrent
Owercurent Protection Scheme
Undercument

Open Phase

Thermal Image

Woltage

Frequency

Owerescitation

Directional Power

Out of Step

Breaker Failure

Cold Load

Synchiocheck

Idgdddddadidgd

@ R == T o T | 1055~ | | Euarioanen 4
Figure 16

3.4. Phase Instantaneous > Unit 2

Activate “Unit 2”with a pick-up value of 24.0A and instantaneous time. Then send the
adjustments by clicking on the icon highlighted in green.

B ZVercomPlus-2.12.3.0 db[3.47.2.0]

File View IEDs Configuration Help [
| * | ”E!’ [+ ||GmuPl j” Group 1 active | 0t o By | [= == | ...Protection\Overcurrent\Instantaneous\Phase In|
= @ /5 Example ) ~ Text | 1T| Current value | MNew value Units | Information
- O00RFA-24247324000000-40-2010752 [ Phase 10C Enable No Ves 0=No, 1=Yes, def=No
i':;;;wanon [ Phase |0C Pickup 10.00 24.00 A min=0.01, max=150.00, inc=0.01, def=2.00
- % Settings Phase |0C Delay 0 0 s min=0, max=300, inc=0.01, def=0

=f8a Mominal Values

[¥] Phase IOC Direction None None 0=Neong, 1=Direction, 2=Reverse, def=None
. E otz end Tne =] Phase 10C Direct Unit &Tp &Tp 0=67F, 1=67P-67Q, 2=67P, def=67P
OmmunIcations
[ l-é. Synchranization B Phase I0C Harm Blocking No No 0=Nog, 1=Yes, def=No

- B 8a Autodimming

[-®ga General

E-"Ha Inputs ODutputs LEDs

=)--®Fa Protection

- ®8a Overcunent

© E-"8a Instantaneaus
{08 Phase Instantaneous

=Ha Unit 1

T

Figure 17
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3.5. Phase Time Overcurrent > Unit 1

The next step is to enter the following function 51 settings.

Table 2
Pickup Current 1,6A

Curve Standard IEC

Curve of Type | Very Inverse

Time Dial 0,8

E ZlVercomPlus-2.13.3.0 db[3.47.3.0]

- 0 ®
File View IEDs Configuration Help [
| -Eladlay |Gmup1 j Grouplactive |2 2 = S 7
5-(m) 55 Evanle ~ | [Text [ 17 [ Current value || New value [ units [ Information
S O00RFA- 2247328000000 0- 200752 [ Phase TOC Enable No Yes 0=Ng, 1=Yes, def=No
Elni::;ulatmn B Phase TOC Pickup 5.00 1.60 A min=0.01, max=125.00, inc=0.01, def=1.00
O @ Setings Phase TOC Curve Definite Time | [IEC] Very Inverse 0,1,2,3,4,56,7,89,10,11,12 13, 14,15, 16...
"= Nominal Values Phase TOC Dial 1 0.8 min=0.05, max=10, inc=0.01, def=1
%= Date and Time Phase TOC Definite Time 005 005 s min=0.05 max=300, inc=0.01, def=0.05
&8s Communications . -
B-"a Synchronization [l Reset Type Instantaneous | Instantaneous O=Instantanecus, 1=Induction Disk Emulatio...
®Sa Autodimming [*] Phase TOC Direction MNone None 0=Nene, 1=Direction, 2=Reverse, def=None
" General Phase TOC Direct Unit &7P &7p D=67F, 1=67P-670, 2=67P, def=67P
- *8a Inputs Dutputs LEDs
%24 Protection [ Phase TOC Harm Blocking No No 0D=No, 1=Yes, def=No
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Figure 18
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3.6. Outputs

In order to test the pickup and the actuation times of each overcurrent curve, 4 relay

output binaries will be used to collect these signals by the test set. In the following figure,

configure the first output on it, the pick-up of phases A, B and C of element 50-1 will be

configured.

E ZIVercomPlus-2.13.3.0 db[3.47.3.0]

File View

[EDs  Configuration Help
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Digital Output 4
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Signal 16 # None Mone

Figure 19
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Click on the option "None", highlighted in the previous figure, and make the following

adjustment.
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Dverfrequenc_l,l Unlt 3 F'u:k Up

ase B nstantaneuus
Phaze & Instantaneous Uit 2 F'lu:k L||:|
Phaze & Instantaneous Unit 2 Pick Up Condition
Phaze & Instantaneous Unit 3 Pick Up

Fhaze & Instantaneous Unit 3 Pick Uo Condition e

Sighals groups [ &l signals

Fickup pratection outputs ﬂ
| - | | aE. | | » | Cancel |

Figure 20

Repeat the previous procedure for phases B and C and send the settings to the relay.
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Figure 21
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The start of phases A, B and C of element 50-2 will be configured on the second

output.

EH ZIVercomPlus-2.12.3.0 db[3.47.3.0) - a X
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Figure 22

The start of phases A, B and C of element 51-1 will be configured on the third output.
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Figure 23

On the fourth output, the trip signals of elements 50-1, 50-2 and 51-1 of phases A, B

and C will be configured.
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Figure 25
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4. Application Manager

Open the Conprove Test Center (CTC) software, shown in the figure below.

-
=,

COnprove
TestiCenter

Figure 26

4.1. Overcurrent software adjustments

25

Open the Overcurrent software within the Conprove Test Center (CTC) software area,

as highlighted in the figure below.
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Figure 27
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When opening the software, the “Seffings” screen will open automatically (provided

that the option “Open Seffings when Start” found in the ‘Software Options” menu is

selected). Otherwise, click directly on the “Settings” icon. Fill in the “General Inform.” with

details of the tested device, installation location and the person responsible. This facilitates

the preparation of the report, and this tab will be the first to be shown.

AN E
Home Display Software Options [7)
@5 HidSet %0 GOOSE Set [ ext Point of Clear tes 77 |t wavetorm o @l .Fw = [
- . ” - = [ D Pz
@ sync.set s, svset % NextLine & Cleara - Phasors PEI c
Channels ta Settings Pres Recreate Restore View
Direc  t¥ Connection Report ﬂ © Chars Layout
Hardware Settings
Pickup Time  Test Settings
/" Insert/Edit Points General Inform_  System  Notes & Obs Explanatory Figures Check List  Others  Connections -
Insert/Edit Test
Overcurent Descr: |Phass OVercument Date: |
: Enable the DropOu test
New Point  iv Tested device:
i ABC
Identi: (23031982 ~ Model [IRF ~ = Test Line
== Dropout Found
Location:
Colors: OK Emor
Substation: [CONPROVE ]
el By Information:
Points Tested
Address: |Visconds de Ouro Preto 75 - Custédio Persira Neighborhood ] Current Point
Ne Status Cty: [ Uberandia - State
Responsible:
Mame: [Michel Rocksmbach de Carvalho ]
Tool Test:
CE6710 Series Num.: [01511177CCM33222211USHVRGLGLGL2Z0RX0
WTPkp]
Type: |Groups ~| [ Fault & Angle
ErrorsList | Protection Status -
; Defaut  fv Preferences oK Cancel
3 | ONLine HNew i

Figure 28

Also in the “Sefttings”area, there are other useful tabs for the user. In the figure below,

within the “Sysfem”tab, the values of frequency, phase sequence, primary and secondary

voltages, primary and secondary currents, transformation ratios of VT's and CT’s are

configured. There are also two sub tabs “/mpedance”and “Source’, whose data is not used

for this test.
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Figure 29

1y

There are other tabs where the user can enter ‘Nofes & Obs.”, “Explanatory Figures’,
can create a “Check List” of the procedures for carrying out the test and also create a

schematic of the connections between the test set and the test equipment.

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202
Uberlandia/MG

Telefone: (34) 3218-6800 - Fax: (34) 3218-6810

www.conprove.com — https://forum.conprove.com — suporte@conprove.com.br




28
_—

-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

4.2. Overcurrent Screen > Definitions

This tab adjusts whether the function has directionality, the way to view the graph, the
scale used and the tolerances for time, current and angle. These tolerances should be

consulted in the relay manufacturer's manual (available in Appendix A).

Settings >
General Cvercument Elements
General Options
COwercument
] Enable Directionality V50" (Square
Curves Composition: Curve with the lower time
Pickup Mode Settings:
Pickup Definition: Setting in Amperes w
1.00 A
Curves Display Mode: Multipliers for Tests of
o Seg- and Seql
| [A]xt -=|in Amperes

Meqgative Seq.: |1

(® | [m]xt->1in Multiples

Zero Seq.: |3
Multiples Reference: Lower Pkp w
Current Tolerance
Relative: |3.00 %
Scale: |Automatic v Absolute:[0.01 In
1.00
Time Tolerance Angle
20,00 Tolerance
Relative: |1.00 % Absolute:
Absolute: 35,00 ms 3.00°
Default V Preferences QK Cancel
Figure 30

4.3. Overcurrent Screen > Overcurrent Elements > Phase

Here, the overcurrent elements for inverse time, definite time and instantaneous time

are configured. To do this, click three times on the highlighted icon.
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Figure 31

For the first element change the name to 50-1 choose the type of curve like definite
time, pickup value, operating time and dropout factor. Repeat the same procedure for the
second element changing the name to 50-2. For the third element change the name to 51

choose the curve type, pickup value, time dial and dropout factor.
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Settings et
General Defintions ~ Owercurmrent Hements
Phase Residual Seq+ Seq- Seql
Owercument %Ev = "riv e
N2|Enah Desc Curve Pkp Pkp[A]l DialTime Drp Colcg
1 ([ |[50-1 Defined Time *| 1600A 16,00 A 0,500 s 0,950 |:|
2 |[¥] | 502 Defined Time v | 2400A 24,00 A 0s 0,550 |:|
IEC Very Inv. 0800 | 0850 ||
Total Characteristic Single Characteristic Individual Directionality
1.0
Default Ev Preferences

Figure 32

This relay has a particularity for actuating its pick-up that is worth 5% more than the

set value (1.05). Select the element “57”and then click on the “Single Characteristics”tab

and make the following adjustment.
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Settings et
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Figure 33

5. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.
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;? IDEH-= Overcurrent 2,02,162 (64 Bits) - CE-6710 (0151117)

Home Display Software Options
= Hrd Set £%0 GOOSE Set ’ ¥ Mext Point of Clear test
g Sync. Set 5 “

w SV Set ¥ Mext Line $ Clear all
Start  Stop
1 Connection -

Hardware Generation

Figure 34

Then click on the highlighted icon to configure the hardware.

Channels Direct, O X
-
Q Model Reset for Hard. = O Basic Hard. FiEzEben Iv Nodes. EED
Connected Set
CE6710 ~ Advanced
& ® %o GOOSE... Autoassociate I' Autoassociate I'
+  Serial Number:
g v : = Iv Iv
& 01511177CCM33222211USHVRGLGLGL2Z0R X0 ON Line u 5. Value Clean Clean e e ?\
Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
- Analog Oulputs ~ Sampled Value Outputs »
INO.J > - AV
1 e ] O Forward @ B> e L [V r|dr|m=-
Nominal Line  Source e = ) Descr. Hardware Node Point
Yy =
frequency: (1R A0V |V2 ~(nooi (v v
Phase Seq.: |ABC ~ AD_V03 V3 - [ NODT (Ve -
Yp power: I‘W.Eﬂ MVA AD_VD4 W4 - [ NODT *|uD -
p: |15.93 MVA
Primary Voltage (FF): I13,FJD Ky
Ny [7a7Kv
Primary Cument: IZ.D'D kA - -
Secondary Voltage (FF): IHEDV
(FN): IGG.d»ﬂV
Secondary Cument: [5.00A Voltage Channel Currents | Channel
1 Va AO_VO1  ~ 5 la_ [aoJm ~[T NOD!
VIRF. 1200 FN |2 Vb AD_V02 ~| F |6 Ib AO_I02 v |Z AD_l02 12 | NOD b -
CTRF: 4000 3| Ve |ADVO3 v~ 7 Ic AD 103 ~|P| |AD.I03 13 w[noot vl -
VTRD VTR F: |1,00 Vab ~|| E |8 IE ~ AD_I04 14 - | NODT -|up -
CTRE/CTRE: oo FF Vbe v[[er |9 |EP ~| [ao_0s 5 ~|noot D -
R . Vea ~ AD_lDB 13 - [ NOD1 «|up -
leverse Polarity:
O vTsF ClcTsF o [4] w v
Ovro Clcre o 2| Meao L0 | h
k.2 ~ k12
[ Equal Parameters Among Nodes k [ovo]i00 [tov2]roo k [wio 100 [t [100

Figure 35

Choose the configuration of the channels adjust the auxiliary source and the stopping

method of the binary inputs. To finish click on “OK”.
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Settings

Master Slave1 Slave 2

Model | |CE-6710

Analog Outputs:
Standard - Voltages:
(® 4x300V: 100 VA
() 2x600V; 180 VA
(O 2x300V; 150 VA
(O 1x 600 V; 350 VA
() 12300 V; 250 VA

(O Customized Assoc.

Standard - Cuments:

® 6x 32 A 220 VA
(O 3x 64 A 400 VA
(O 2x 96 A; 550 VA
(O 2x 10,00 A; 300 VA
(O 1x192A; 1100 VA
(O 1x6.00A; 360 VA

Serial Number 01511177CCM33222211USHVRGLGLGL2Z0RXD

Main  Sampled Value  Cthers
Binary Outputs:
Initial State

[ Connect VTs

BO1: INO BO3:
BOZ2: |NO v~ BO4:

BOS and BOG type:

(® Conventional ~ BOS:
BOE:

(O IRIG (BO5) /Clock (BOS)

NC
NC

NO
NO

Transistor TTL

Binary / Analog Inputs:

BI1: | Bl- Contact
Bi2: | Bl- Contact
BI3: | Bl- Contact
Bl4: | Bl- Contact

BIS: | Bl - Contact
BI6: | Bl - Contact
BI7: | Bl- Contact
Bla: | Bl - Contact
BI3: | Bl-Contact
BI10: | Bl - Contact

4 4 4 4 4 4 4 44 44

Initial State

LV

LV

~

Auxiliar Source:

NE . T
Blectromechanical: 16 BI11: | Bl - Contact
(O 1275 A; 700 VA BI12: | Bl - Contact
) 1x 50 A; 700 VA [] Considers absolute values to Voltage-BI : _1:1;2 :zvm:nm:; ﬁvnnmr
(O Customized Assoc. [ Connect CTs [ Range 1.25A = S~
Figure 36

On the next screen choose ‘Basic” and on the next window (didn’t show) choose

“YES’, finally click on “Confirm”.

Channels Direct. O *
m
Set
CE6710 Ad ed
0 O Advane 0 GOOSE... e
+  Serial Number:
E 01511177CCM33222211 USHVRGLGLGL2ZZORXO . ON Line Sy 5. Value..
= Import... Expot...
Figure 37
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6. Test Structure for 50/51

6.1. Test Settings

On this tab you must configure the direction of pickup and trip signals with the binary
inputs, in addition to configuring the generation channels. You can configure pre-faults and

post-faults if necessary.

7 0 2 [ = | Overcument 202,162 (64 Bits) - CE-6710 (0151117) - x

Home  Display  Software Options [7]
@ HidSet  £f GOOSE Set = > NextPoint of Cleartest [7| 1% Waveform — y .F.:.,&J = [
- o = - JN 1] 07
@ sync.set s, svset % NextLine €% Clearal “~ Phasors pg| @
S Present te Re: View

Channels ) Start  Stop : Settings Prese Recreate Restare Vi
Direc  t¥ Connection Report | |48] @ Charts Layout

Hardware Generation Options Report Units Layout
Diection of the Generation Channels [ ] Enable Pre-Faut 1 [ Enable Pre-Faut 2 [ Erable Post-Faul Voltage Settings
ion Channel Voktage LL
EEZE Appl.in faukts LL
Va AD_VO1 (Hrd: V1) -
57,50V
Vb AD_V02 (Hrd: V2) -
Ve A0_\03 (Hed: V3) - Voltage LN
= - Appl.in other fauts
Ia AD_I01 (Hrd: 11) | =
) AD_102 (Hrd: 12) ~| VTRNeutral AV TRPhase
Ic A0_I03 (Hrd. 13) ~| 0
IE -
CTRGround/CTRPhase:
1,00
[ Inv. Phase VTs
Binary Outputs & Goose - Fault 1 v, Newtral VT
BO 0.0,0.0:0:0 -
= [ Inv. Phase CTs
[ Inv. Ground CT
Direction of Operating Interfaces Pickup Limits Pickup Test
IP| | Fosidol | Seqe [ Sen= | Sea0 ||nma‘ NA vI Veea Min 0V Initial step: Absolute Resalution: [ 100,00 ma
e m— = 1Sea-Min. 04 Min, Resolution ~ | Relative Resolution: [0,10 %
1501 BIO (Hd BIT) v BI4(Hrd Ble)  ~ £ ov Wait Time for each Incrementation: [100,00 ms
2 (502 BIOZ (Hrd BI2) v BI4(Hrd:BI4) = 310 Min 0A Nether ~
- - VSeq + Min. |0V
3 |3 5103 (Hrd: B13) 1 BI04 (Hrd: Bi4) Maimum Wating Time of Non-Operation Region: [150,00 s
1Seq+Min. | 0A
P m—————a— Waiting Overtime of Timed Curve: [10000ms
Trigger Interf. | Software: v the components are present Based Orly in Generated Valuss
Aguardar PPS [ ] 0,00s Cycle to Cycle Generation
3 | ONLine New Aux Source: 110,00V | Heating: 0%

Figure 38

6.2. Pickup screen

On this tab, click on ‘New Point” and choose the type of fault (it has all types) and if
you want to test the dropout. The software searches for pickup and dropout (if selected)

fully automatically. In the figure below, the “Type of Fault” ABC was chosen.
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V IoEE-=1 Overcurrent 2.02.162 (64 Bits) - CE-6710 (0151117)

Home Display  Software Options

X

GrHrdSet &% GOOSE Set

> Next Point gf Clear test Rgwaverom S [~ M
@ sync.set s, svset » » Nextline € Clearall = > PEI K al
Channels P
Dire

 Phasors
Start  Stop Settings
¢t Connection

resent Recreate Restore View
Report m ©  Charts Layout
Hardware Generation Options Report  Units Layout
Pickup Time  Test Settings
Insert/Edit Points | - Overcurrent Chart | “Waveform |Phasors | Directionality | -
nsert/E General Options 5000 -0 Fauk A-B-C
__ Test Point 2000 |
o
[] Enable the DropOut test 1000 : : Angle 0
New Point | d
=] 0 - =
Sequence . 200 |- === Test Line
100 i . — Pickup Found
| Faut: - \
=== Dropout Found
Remove Al Cancel Colos: NT OK Ermor
Test Points | - 5 information:
Points Tested !
Current Point
Ne | Faut | Angle Status OERED
L0137
0020
0010 |
0,0050 £
00020 | i =]
s B 1 i " WultPRp
Twe. |00 Faut & Angle 050 10 20 50 10 20
ErrorsList | Protection Status
| ONLine | New [ | Aux Source: 110,00V Heating: 0%

Figure 39

Start the generation by clicking on the “Start” icon highlighted below

or through the
command “Alt +G”.

57 DS -~ Overcurrent 2.02.162 (64 Bits) - CE-6710 (0151117)

Home Display Software Options
a &= Hrd Set "0 GOOSE Set ’ » Mext Point g Clear test

@ sync.set s, sV set % Mext Line $% Clear all
Channels ] Start | Stop
Direc  ©4 Connection

Hardware Generation

Figure 40
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6.3. Pickup Test Final Result

In this test, the values found for pickup, dropout and the percentage and absolute
errors can be viewed in order to pass or fail the test. Other options are the generated

values, dropout factor, reference curve, angle and fault and the generated current and

voltage values.

F | O g = | Overcument 202162 (64 Bits) - CE-6710 (0151117) - X
Home Display Software Options [7)
GmHrdSet <% GOOSE Set ' [ > NextPoint g Cleartest fi5 Waveform S % .F.w D‘:/%
@ sync.set 5, Svset » NextLine £ Clear al - Phasors © e @
Channels start  Stop Settings resent Recreate Restore View
Direc  t¥ Connection - Report m B Chars Layout
Hardware Generation Options Report  Units Layout
Pickup Time  Test Seftings
/" Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality -
Insert/Edt 5000 -
e t B Fault A-B-C
00 | 'Angle 0°
- Enable the DropOut test 1000 gle
New Paint v Legend
: ABC 2
200 - Test Line
100 — Pickup Found
Bemove 50 \
== Dropout Found
Remove Al 2 Coos: NT OK Emor
10 =
Test Points | - 50 L - | Information-
Points Tested |
onte e 20| Current Point
ne | JPickp | Pickw | Pickup  Pickup  PhpError | PkpError DrpError | DrpEmor g0 L a3
® | Mominal  Min ax Real %1 Abs %1 Abs L
0101 | 1600A | 1552A | 1648A | 1620A | 125% | 200.0mA - E Passed 020
010
0102 | 2400A | 2328A | 2472A | 2474A | 0600% | 1440mA - - Passed 0050
. 0120
fo1-03| 168A  163A | 173A | 168A | 0100% | 168mA - - Passed 0010
] 1 0,0050
0,0020 -
00010 sl
Type: | Points | [ Faut & Angle [] Ref. Curve [ Pickup Info [] DropOut Info [] Factor Dp Info [ Emor [] V&I UED 10 20 50 o n
Protection Status
Aux Source: 110,00V Heating: 0%

3 | ON Line Mew

Figure 41

6.4. Time screen
On this tab, the operating times are evaluated. For convenience, a sequence of
current values will be inserted for time evaluation. The value 3.20A was chosen as the initial

value, 31.20A as the final value and 2.00A as the increment step and the ABC fault.
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V IoEE-=1 Overcurrent 2.02.162 (64 Bits) - CE-6710 (0151117)

X
Home Display Software Options ~ @
GrHrdSet &% GOOSE Set

> E

> Next Point g Clear test 3 Waveform
=

e | =
ES vAD

@ sync.set s, svset % NextLine 9 Clear all —! . phasors
Channels . Start  Stop Settings resent Recreate Restore View
Direc  td Connection Report m ©  Charts Layout
Hardware Generation Options Report  Units Layout
Pickup Time Test Setings
Insert/Edit Points | - Overcurrent Chart |“Waveform |Phasers | Directionality | -
nsert/E General O 5000 .
enerlOptons — e :0 Fault A-B-C
Edt Line est Poirt Fault Type Number of Lines 2000 N
. WUk Relative to | INom 15 1000 Angle 0
New Line i d
g ! ABC intia: [320A 500 [t
Mutpie Final: [31.20 A 200 - - Test Line
100
. Fault: 1,00 A Step: |2.00A 50 & Points Tested
Remove A Cancel 2 Colors: NT OK Emor
Test Points - 5, information:
Points Tested
|| Current Point:
Ne | Faut | NUS | yuisge  Current | Angle Stahs -m:
-t

010 -
0050
0020
0010 -
0,0050
0,000 | i “IE
oot S I A O O I | MUK
Tyoe: |Grops uiticle 050 10 20 50 10 2
ErorsList | Protection Status
| ONLine | New [ | Aux Source: 110,00V Heating: 0%

Figure 42

Begin the generation by clicking on the “Start”icon or using the command “A/f +G”.

;? I DEHE- Overcurrent 2.02.162 (84 Bits) - CE-6710 (0151117)

a = Hrd Set

Channels
Direc

Display Software Options

4

Start

fg GOOSE Set % Mext Point of Clear test

Stop

@ sync.set s, svset % Mext Line 43 Clear all

1 Connection

Hardware Generation

Figure 43

6.5. Final Result of the Test of Time
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F | O g = | Overcument 202162 (64 Bits) - CE-6710 (0151117)

- X
Home Display Software Options [7]
@ HdSet <% GOOSE Set ’ > NextPoint gf Clear test fgwavetorm G2 ~ M FM::
@ sync.set 5, Svset » NextLine £ Clear al - Phasors o plEs| @
Channels . Start  Stop Settings Present Recreate Restore View
Direc  td Connection ~ Report m ®  Charts layout  ~
Hardware Generation Options Report  Units Layout
Pickup Time  Test Setings
Insert/Edit Points - Overcurrent Chart |“Waveform |Phasers | Directionality | -
Insert/Edit 5 5000 = -
o B #0 Fault A-B-C
Edt Line e & -
: Muit Relative to... |INom 1000 Angle 0
New Line  iv = = Legend
‘ ABC 2 =
Sequence ) 200 [~ ==+ Test Line
- 100
Remove Faut: [3120A 50 \ ® Points Tested
ey 2 Colers: NT OK Ermor
Test Points - 5, Information:
Points Tested
20 || Current Point
o Curveof : Time | Time | Time Enor| Time Emor, A 1 e
Ne | Fault  Reforonce| Region | Operated | pomingl | Real [§4] Abs Status L
12 ABC 502 | Operaion | Yes 0s | 2656ms - 2656 ms Passed 020 |
010 |
13 AB-C 50-2 Operation Yes 0s 2521 ms - 2521 ms Passed 0.050
0020
14 ABC 502 | Operaion | Yes 0s | 2559ms - 2559 ms Passed 0010 L.
rrrrrrrrrrr 0,0050 £
s | aBC 502 | Operaion | Yes 0s | 2406ms - 2406 ms Passed | |
] | 0.0020 | 1
----------- v | goore L ¥ 1 I MbItPKE
Type: | Paints | Fautt [] Muttiple [ ] IFt & Ang [ Ref. Curve [4] Acting [] Time [ Emor [] V&I 0.50 10 20 50 10 20
ErorsList | Protection Status
| ONLine | New [ | Aux Source: 110,00V Heating: 0%

Figure 44

It is verified that all operating times are within the range allowed by the relay

manufacturer.

7. Report

After finishing the test, click on the “Present Report” icon in the previous figure or
through the command “Ci#/ +R” to call the report pre-configuration screen. Choose the

desired language as well as the options that should be part of the report.
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= Pres

entation Setting

Language Inglés En-LIS w

H

=AM

-] General Data Test

- [] General Data of Tested Device
- [] Local of Installation

- [] Beference Values

- [#] Hardware Settings

- [w#] Test Settings

- [w] Overcument Settings

- [«] Test Results

- [«] Selected Simulation Charts
- [«] Motes and Observations

- [] Explanatery Figures

- [w] Check List

- [«] Connections

QK Cancel

Figure 45

39

The figure below shows the beginning of a report. It is worth mentioning that within the

Conprove Test Center (CTC) there is a tool called “Preferences”, which allows the user to

insert a figure to fill the report header image with the company's logo, for example. In

addition, as the figure below highlights, it is possible to convert the report to .pdf and .rtf,

therefore, this last format allows editing through Microsoft Office Word, even if the

characteristics that make the report a fully produced document are lost by Conprove

software.

Rua Visconde de Ouro Preto, 75 — Bairro Custédio Pereira — CEP 38405-202

Uberlandia/MG

Telefone: (34) 3218-6800 - Fax: (34) 3218-6810

www.conprove.com — https://forum.conprove.com — suporte@conprove.com.br




-
7~ N
-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Z | 3 15 1 = | Overcurent 2.02.162 (64 Bits) - CE-6710 (0151117)

Arquivo Print Preview
e Ly 5! [C one page B
Ba B ® [ ¥
2 ETwo pages
Print  Setting Exportto Export 100 Previous Next Close Print
Page  Word Office to PDF % Page Page  Preview
print Export Zoom View Close

.coupnovz cerl -
zz;ooﬂ CO-600x m :ﬂ CE'GOOX QQNPROVE

STRIA aCOMERCIO

OVERCURRENT - TEST REPORT

Descr.: Phase OVercurrent

Date: 18/11/2021 17:35:49

; Software: Sobrecor_CTC; Version: 2.02.162
Responsible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Feeder Protection
Model IRF; Manufacturer: ZIV

2. Location

Substation: CONPROVE

Bay: 1

Address: Visconde de Ouro Preto 75 - Custédio Pereira Neighborhood
City: Uberlandia; State: MG

Printing Preview...| N° of Pages: 13

Figure 46
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8. Appendix A - Manufacturer Tolerances

Overcurrent Elements

Pickup of Phases, Ground, Neutral and +3% or 10mA of the theoretical value
Negative Sequence (static test) (the greater) (In = 1A and 5A)
Pickup of Sensitive Ground +3 % or £1mA of the theoretical value

(the greater)

MNote: the pick-up of overcurrent units takes place with a current value equal to 1.05 times the pick-up
setting.

Reset of Phases, Ground, Neutral and Negative Sequence 1.5 cycles for 50 and 60Hz (*)
Reset of Sensitive Ground 1.5 cycles for 50 and 60Hz (*)

(") If the reset time is measured using electromechanical DOs there will be an extra increment of up to
Y cycle.

Measuring Times

Mode Torque Time Times Measuring Times™
Control Setting Pick up 50Hz 60Hz
15 +25 5 ms +22 ms
Fixed Time NO 0s 5 +14 5 ms +135ms
15 +13.5ms +12.5ms
15 +29 5 ms +254 ms
Fixed Time YES 0s 5 +234 ms +22 ms
15 +21.5ms +21.3ms
Fixed Time YES / NO >0s 1 % of the setting or £25 ms (the greater)
Inverse Time Class 2 (E = 2) or £35ms (the greater)
(UNE 21-136, IEC 255-4)
(for measured currents of 100mA or
greater)

Figure 47
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9. Appendix B - Terminal Diagram

« Analog Channels IRF-A

42

_ Analog | Description of analogue |SLOT (113 | SLOT (112
Magnitude channels channels rack) rack) PINS
PHASE VA VOLTAGE INPUT 1 C E 12
VOLTAGE AG
PHASE VB VOLTAGE INPUT 2 C E o
VOLTAGE BG
PHASE VC VOLTAGE INPUT 3 c E 56
VOLTAGE CG
SYNCHRONISM | VSYNC VOLTAGE INPUT 4 C E 78
VOLTAGE
NEUTRAL VG VOLTAGE INPUT 5 c E 910
VOLTAGE
PHASE A A CURRENT INPUT 1 C E 1112
CURRENT
PHASE B B CURRENT INPUT 2 C E 1314
CURRENT
PHASE C IC CURRENT INPUT 3 C E 15-16
CURRENT
GROUNDING IG CURRENT INPUT 4 C E 1718
CURRENT
SENSITIVE IGs CURRENT INPUT 5 C E 1920
GROUND
CURRENT

Figure 48
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+ J0 FUENTE
x.
Vaux. © 20 ALIMENTACION
| 13 POWER SUPPLY
1 +
— mﬂT X e 0 21  CONFIGURABLE
clc
SLOT X =
6 o el O 22  CONFIGURABLE
EN SERVICIO 5 O——— EQUIP. ALARM o
SLOT X aclt
IN SERVICE s 0 23  CONFIGURABLE
4 O olc
SLOT X dc b
701/ SLoT x N—4 O 24 CONFIGURABLE
CONFIGURABLE / OUT1 <LoT olc
8 o o ocl® 028  CONFIGURABLE
cle o
+
9 o1/ SLoT X %LEE X dc o 27  CONFIGURABLE
CONFIGURABLE / ouT2 olc
+
10 o oy de 0 28  CONFIGURABLE
olc
11 06—
L SLOT X SLOT X o 0 29  CONFIGURABLE
CONFIGURABLE / oUT3 B olc
12 o v
ﬁﬂ X o< 0 30  CONFIGURABLE
clc
13 01—
SLOT X SLOT X Sal+
CONFIGURABLE / ouUT4 IN—10 < 2 %% CONFIGURABLE
clc
14 o
+ CS+(BATTERY)
ﬁJL_OI.I" gt 5 33 CUNHGUTIABLE
15 o4— ole NOTA 1 / NOTE 1
Lot X SLOT X +
CONFIGURABLE / ouTs 12 o 0 34  CONFIGURABLE
16 0 olc
m‘ﬂjx ol * o gg CONFIGURABLE
17 0—| o
SLOT X o CS+(BATTERY)
CONFIGURABLE / OUT6 SLOT X dc] © 37  CONFIGURABLE
18 IN—-14 ol NOTA 2 / NOTE 2
SLOT X adt
0 38  CONFIGURABLE
19 O+ IN—15
L SLOT X dlc
CONFIGURABLE ouT? SLOT X
( N6 dcl® 9 39 CONFICURABLE
20 o o o 4
Figure 49
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10. Appendix C - Parameter Equivalence between Relay and
Software

Table 3

Overcurrent Software ZIV IRF Relay

Parameter Figure Parameter Figure

50-1 Pkp 32 Phase IOC Pickup 16

50-1 Dial/Time 32 Phase IOC Delay 16

50-2 Pkp 32 Phase IOC Pickup 17

50-2 Dial/time 32 Phase IOC Delay 17

51 Curve 32 Phase TOC Curve 18

51 Pkp 32 Phase TOC Pickup 18

51 Dial/Time 32 Phase TOC Dial 18
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