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TEST TUTORIAL

EQUIPAMENT: Protection Relay.

BRAND: ZIV.

MODEL: DLF.

FUNCTION: 67 or PIOC - Directional Overcurrent.

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

OBJECTIVE: tests on the directional overcurrent function to prove the

operating time, pickup and its directionality.

VERSION CONTROL:
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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 user contacts us 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 test

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 test and still be aware of safety rules and regulations.

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




-

-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

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 DLF RELAY IN
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 DLF relay

used.

1.1. Auxiliary Source

For the relay power supply, 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.

Figure 1

1.2. Analog Outputs

Connect the CE-6710's analog outputs V1, V2 and V3 to terminals 01, 03 and 05 of
the relay's D slot and their common to terminals 02, 04 and 06. Then I1, 12 and I3 go to
terminals 11, 13 and 15 of the relay and their common 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 relay in slot A as shown in the

table and figure below.

Table 1

CE-6710 (Binary Inputs)  DLF(S/ot A)

BI1 OUT 1 (07 e 08)
BI2 OUT 2 (09 e 10)
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BIhIARYIANALOG INPUTS
Ky uz BI3 Bl4 BI5 BI6 |

BI7 BI8

Figure 3

2. First steps with the DLF 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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Figure 4

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

password “ziv”,

% |dentification >
Ulzer |2ivercu:um
Paszword |m
Arccess level | J
| ak. | Caticel |
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
Select the default file “SubExamples.sds”and click “Edit”.

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




11
-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

B Installations >
Look in: | substations ﬂ % Eo-
" MNome Data de modifica
| SubEx le.sb: 25/01/2021 13:33
Acesso rapido IIJ = I U
Area de
Trabalho
™
Bibliotecas
Este Computador
Rede < >
Name: |SubExampIe.shs j I Edit I
Type: | Instalaciones{” sbs) j Cancel
Path Ci icate
C:\sers\Suporte \Documents\ZIV\ZIVercomPlus\substations\SubExample . sbs Qommumm
Preview
C # # File Version
5/5 Example # # Subestation Text
1 # Protocol
2 # Tipo de comunicacian (2, red)
1 #(UCs ZIV=0, Transparentz=1, telnet=2)
0 # (ipv4=0, ipv5=1)
184.0.0.10 #IPv4

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.

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




12
-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Medify Installation

Installation T ext

Protocol: |PROCOMESD - Communication type: LaN ' Cancel |

SERIAL
Baud rate and aszociated parameters
Part: COM1

Baud rate: 38400
Data bits: € :I Set default values :IYES

Stop bits: 1 First character tirme 1200 Time between retries | 1000

Ewam Message time [mz) &0 Mumber of retiys 3

Parity:
PSTH

Modem: | J Telephone |xm
LAK

Transparent | |Paddess | 10.0 .0 184 pon 3200
Mezzage time [mz) 5000

Figure 8

By clicking on the “OK™ button, you will return to figure 7, select the file again and click

on “Communicate’.

EH Installations 'Y
Look in: | substations j £ Bl

; Nome - Data de modificar

P | | SubExample.sbs 25/01/2021 13:40
Areade
Trabalho

"

Biblictecas

Este Computador

@

Rede “ E
Name |SubExampIa sbs j Edit
Type: [Instalaciones” sbe) -] Cancel
Ci\sers\Suporte\Documents\ZIV\ZIVercomPlus \substations\SubExample. sbs
Preview
[ # #File Version
5/5 Example # # Subestation Text
1 # Protocol
2 # Tipo de comunicacién (2, red)

1 #(UCS ZIv=0, Transparente=1, telnet=2)
] # (pv4=0, ipvé=1)

184.0.0.10 #IPv4
32001, 5000 #Puerto TCPIP, t mensaje red

Figure 9
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Click "OK"again.

@ Communicate

545 Example

Preview

C H # File “erzion

5/5 Example # # Subestation T
1 # Pratocol

2 # Tipo de comunicacion [2,
1 RIUCS Z1v=0, Transparente
1] H# [ipvd=0 , ipvB=1]
184.0.010 #IPv4

32001 . 5000 # Puerta TCPIP, tme

< >

o]

Addreszses

v}
jun }

Cancel

Ll Ll L L L L L L (0 00 =) 07 U7 G P —
U000 ] T e LD D D
>

<

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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™ Direccién: 0 x
Uzer
[Mdi=32]
Pazzward:
[Mdi=32]
k. Cancel
Figure 11

3. Parameterization of the ZIV DLF relay

3.1. Nominal Values

14

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

option, nominal voltage as 115.0V, nominal phase current as 5.0A and nominal frequency
as 60.00Hz must be set.
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BB 21Vercomplus-2.13.3.0 db[2.47:20]

[ New value Units | Information

- ®Sa Synchionization
=24 Autodinming
& General

=8a Faut Locator
=5a Frotection
=82 Feclaser
=8a Cortrol

=22 Oscilagraphy
=&a Buttons P1-P6

®3a Records
=fa Cubersecuily

Cortrol Operations
Fecards

=&a Communications

™22 Inputs Duiputs LEDs
=24 System Impedances

*24 Breaker Supervision
=82 Col Circult Supervision
=82 Schedule of Time

- ™S Valtage Transducer Monitoring

File View IEDs Configuration Help —
% | BB B [eowp1 || Group 1 acive |20 B S|
575 Exanple ) Text [ 17 [ Current value
.4 ODO-DLFA-2424 DX0-2010551 = # 5 _A
ot 12 Nominal 6 £ -
@@ Corfiguration
&0 Setings 12 Nominal IGPAR # 5 | B
15, Nominal VABC # 10 | U
w5x DaeandTime 12, NominalFreq # 50 =

(Causes device reboot)min=1, max=5, inc=4, ...

(Causes device reboot)min=

(Causes device reboot)min=
(Causes device reboot)min= 50, max=230, inc

(Causes device reboot)min=>50, max=60, inc=...

the previous figure.

I % 8 oy 353 Bz s |

Figure 12

E ZNercomPlus-2.13.3.0 db[3.47.3.0]

File View IEDs Configuration Help

0O
lay

HEE*' [[Group 1 ~||[ Group 1 active | T B in| @S &G | \S/S Example\000-DLFA-2A2473BZ000000XDX0-2010551 \Settings\Nominal Values
) 575 Evample 21 Text L [ 17 [ Currentvalue | | New value Units | Information

- 000-DLFA-2A247382000000<0<0-2010551 12, Nominal IABC 5 5 A (Causes device reboot)min=1, max=5, inc=4, ...

£ é::;;ulatmn 2. Nominal 16 # 5 5 A (Causes device reboot)min=1, max=5, inc=
.9 Settings 12 Nominal IGPAR * 5 5 A (Causes device reboot)min=1, max=5, inc=1, ..
] 12, Nominal VABC # 910 115 v (Causes device reboot)min=50, max=230, inc...
"2 Date and Time I Nominal Freg, # 50 &0 Hz  (Causes device reboot)min=50, max=60, inc=..

*Ea Commurications

®8a Synchronization
"8a Autadimming
82 General
~®5a |nputs Outputs LEDs
83 System Impedances
®Ea Fault Locator
*Ha Protection
"5 Recloser
=82 Contral
- ®5a Breaker Supervision
8 Coil Circuit Supervision
- 8a Schedule of Time
"8a Oscilagraphy
®Ea Buttons P1-PE
®8a Voltage Transducer Monitoring
82 Records
~M5a Cybersecurity
== Control Operations
181 Records

Figure 13

L DD ey

15

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

After changing the new values, click again on the icon highlighted in green in the

previous figure to send the adjustment to the relay
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16

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

neutral, voltage transformer current transformers and the phase sequence.

EF zivercomPlus-2.13.3.

0db[3.47.30]

File View IEDs Configuration Help

x|

=4 000DLFA

79dddddddidodddddddadds

MS

B-{mm) 5/5 Example

2424738 Z000000KDX0-201 0651

Status
-@f Configuation
i

i

oo=d
2yz®

o
£ &

n
mn uts utputs LEDs
nces

SoDcrowomoD DI
PETCRETRFTS

2

) inc=0.01, def=1
=001, def=1
=001, def=1

=
), inc=0.01, def=1
), inc=0.01, def=1
), inc=0.01, def=1
), inc=0.01, def=1

0=ABC, 1=ACB, def=ABC

0=IN, 1=IG, def=IG

0=No, 1=Yes, def=Yes
0=No, 1=Yes, def=Yes

cked, 2=Test, 3=Test blocked, 4=.

Figure 14

I W 8 o 45| B

It can be seen in the previous figure that the values in the column “Current Value”and

‘New value” are hidden. To allow 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]

File View IEDs Configuration Help

[

—
BB B+ |G 1
\TIE.I |[Group

=] Group 1 active | B2 |2 B | | B & | [PIEE

B-(m) 575 Evample gy
B4 000-DLFA-24247382000000:DR0-2010551
Status
@ Canfiguration
- 9 SeMlings
"8 Nominal Values

S= D,
e o
e G
5

2
[
[

5 utp
Su System Impedances
~®5a Fault Locator

~®5a Protection

. ecloser

ot ff it

£

fdddddd

5

¢

5

¢

5

R
Cybersecurity
Operations
econds

£

onl

ol

e
Do

i

[ i

Text

[ 17 [ Cirrent value

22l | ¢
Breaker #
Division

Zone

Description 1

Description 2

#
#
#

# 33
[ Operation Mode # 0=0n, 1=Blocked, 2=Test, 3=Test blocked, 4=...
[E7 Phase 1 CTRatio #
[E7] Phase 2 CT Ratio #
[E7] Phase 3 CT Ratio #
Ground C.T. Ratio #
[E7) Parallel CT Ratio #
#
#
#
#
#
#
#
#
#

min=1, max=100000, inc=0.01, def=1

inc=0.01, def=1
inc=0.01, def=1
inc=0.01, def=1
inc=0.01, def=1
inc=0.01, def=1
inc=0.01, def=1
inc=0.01, def=1

Phase VT Ratio

Busbar VT Ratio
Ground VT Ratio
Capacitive VT

[ Phase Sequence

[ 16 Type

"2 Angle Reference

™2 Invert Polarity

PLL Enable

Simultaneous Commands

0=ABC, 1=ACE, def=ABC
0=IN, 1=IG, def=IG

0=No, 1=Yes, def=Yes
0=No, 1=Yes, def=Yes

I 5 o v 950 B

Figure 15

3.3. Phase Instantaneous > Unit 1

17

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 adjusted. Activate unit 1 with a

pick-up value of 8.0A, operating time of 1.5s, choose “Direction” and “67F”. 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]

File View IEDs Configuration Help

- m]

X

B 5/5 Evaniple

EE B B¢ | |Group 1 ~|| Group1active |52 G B | @ & &

...s\Protection\Overcurrent\Instantanecus\Phase Instantaneous\Unit 1|

E]

Stalus

@ Configuation
B9 Settings
~® 8 Nominal Valuss
~® 84 Date and Time
™8a Communications

#

Sa Synchronization
Sa Autodimming
=8 General
~® 84 Inputs Dutputs LEDs
~® 8 System Impsdances
Sa Fault Locator
8= Protection
*#8a Line Differential
®Sa Distance Units
®Sa Distance Supsrvision
®Sa Close Onta Fault
"8a Fuse Failure
"8 Dead Line Detector
=82 Load Encioachment
®Sa Power Swing Detector

bttt

)

®&= Directional
a0 Overcunent
*8a Instantaneous

5
™8y Unit2
=2a Unit3

®8a Time Overcument
"8= Harmonic Blocking

5]
A

.- = Vollage

284 000-DLFA-242473BZ000000XD%0-201 0551

L T —

[ 17 [ Current value

New value

[ Units [ Information |

®Sa Remote Open Breaker Detector
El-"52 Prosslnstantansous
L=

=8a MNegative Sequence Instantaneous
E-"8a Neutral Instantaneous
--"5a Ground Instantaneous

=&a Voltage Restrained Overcurment

B Phase I0C Enable Mo
[ Phase 10C Pickup 10.00
Phase |0C Delay 0

[¥] Phase I0C Direction None
[¥] Phase I0C Direct Unit &7P
B Phase [0C Harm Blocking No

Yes

8.00

15
Direction
67F

Ne

A

s

0=No, 1=Yes, def=No

min=0.01, max=150.00, inc=0.01, def=2.00
min=0, max=300, inc=0.01, def=0

0=None, 1=Direction, 2=Reverse, def=None
0=67F, 1=67P-670, 2=67P, def=67P

0=No, 1=Yes, def=No

o [ ro [ [logs™ &5 B on/arsanat oearar

Note:
field.

Figure 16

1. 67F = Quadrature Voltage Polarization;

voltage and for other types of faults, it uses negative-sequence voltage;

3. 67P = Positive sequence voltage polarization.

3.4. Current Directional

Click on the highlighted “+”sign until you reach the “Current Directional” option. Set

the maximum phase torque angle in the “Phase Characteristic Angle”field.
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E ZIVercomPlus-2.13.3.0 db[3.47.3.0]

File View IEDs Configuration Help

EE B |E¢|| |Group 1 ~|| Group1active |52 G B | @ & &

=82 Load Encioachment
®Sa Power Swing Detector
®Sa Remote Open Breaker Detector
[El "5 Directional
"8a Distance Directional
&
= ®8a Overcument
E--™5a Instantanenus
E1-®8a Phass Instantaneous
=&a Unit1
=&a Unit2
=8a Unit3

2 Negative Ssquence Instantansous
#--B5a Neutral Instantansous
®8a Ground Instantaneous
= 8= Time Overcument
*8a Harmonic Blocking

= 575 Example Text L [ 17 [ Current value [ ] New value [ Units [ Information
&+ D00DLFA-2424738Z000000<DX0-2010551 Phase Characteristic Angle 15 70 ° min=-90, max=90, inc=1, def=15
Stalus p X o - - - 7
@ Canfiguration Neutr./Gnd Characteristic Angle 75 75 min=-90, max=90, inc=1, def=75
O Setnss NegSeq Characteristic Angle 7 7 °  min=-90, max=90, inc=1, def=75
~®Sa Nominal Valuss PosSeq Characteristic Angle 75 75 ° min=0, max=90, inc=1, def=75
E Eg:mau“:m:“m;s B Lack of direction blocking Yes Yes D=No, 1=Yes, def=Ves
=2 Sonchionization A Min. Phase Voltage | | V. min=005, max=150, inc=0.01, def=1
== Autodimming Min. Neutr Voltage 3 3 v min=0.05, max=150, inc=0.01, def=3
E ‘Ee“‘:'aé s LED = Min. Gnd Voltage 3 3 Vo min=005, max=150, inc=0.01, def=3
hputs Dutputs LED's
=24 System Impedances Min. Neg Seq Voltage | | V. min=005, max=150, inc=0.01, def=1
®8a Fault Locator &7 Min. Pos Seq Voltage 1 1 v min=0.05, max=150, inc=0.01, def=1
o= f:_‘EDL‘iU"DH | Coordinating Time 0 0 ms  min=0, max=30, inc=1, def=0
® "
= ma Distance Urite A Neutr Volt. Comp. 0 0 min=0, max=50, inc=0.01, def=0
®Sa Distance Supervision Gnd Volt. Comp. 0 0 min=0, max=50, inc=0.01, def=0
2 E E'NEFU:W Faul [ NegSeq Volt.Comp., 0 0 min=0, max=50, inc=0.01, def=0
i Do Lo Betector [ Neutral/Ground V_POL type vn vn 0=V, 1=Vg, def=Vn
&

o [ ro [ [logs™ &5 B o1/arsanat sz

3.5. Outputs

Figure 17

In order to test both the pickup and the overcurrent directional actuation time, 2 relay

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

configure the first output as the start of phases A, B and C of instantaneous unit 1.
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B ZVercomPlus-2.13.3.0 db[3.47.3.0]
File View IEDs Configuration Help

[ x|

HE!’ B+ ||Grnup1

Ed]
BRI R A=) . oouts outputs LEDs\Outputs\Slot A\Digital Output 1\Logic OR signals

=] 5/5 Example
B4 D00DLFA-242473BZ000000XDX0-201 0551
B3 Status
QB Configuration
= Settings
h-'ﬁ- Nominal Valuss
~® 84 Date and Time
®Sa Commurications
=&a Synchianization
=&a Autodimming
-8 General
[E}=5= inputs Dutputs LEDs
®Sa Transducers
=Ea Inputs
=&a Vitual Digital Inputs
@ =8a Outputs
"8a SlotA
'n!- Digital Olutput 1
[ 'n!- Digital Dutput 2
'E- Digital Dutput 3
®Sa Digital Output 4
®Sa Digital Output 5
#--®5a Digtal Output 6
5= Digital Output 7
"ga SlotB
- ®5a Slot C
®Sa Vittual Digital Outputs
"8a Leds
Spstem Impedances
Fault Locator
Protection
=22 Line Differential
™52 Distance Urits
®Sa Distance Supsrvision
®5a Close Onto Fault
"8a Fuse Failure
== Dead Line Detectar

mm%ﬁ#ﬂﬂ

)

| [ Text [ 17 [ Currentvalue | New value
=] | # None Mone
[ Signal 2 # MNone Nene
[ Signal 3 # None None
[ signal 4 # None None
[ Signal 3 # MNone Mone
[ Signal & # MNone Mone
[ signal 7 # None None
[+ signal 8 # None None
[ Signal @ # MNone Mone
[ signal 10 # MNone Mone
[+ signal 11 # None None
[ signal 12 # None None
[ signal 13 # MNone Mone
[ signal 14 # Nene None
[ signal 15 # None None
[ signal 16 # MNone None

Units

Information

m]

X

Figure 18

[ oy

Clicking on the “None” option, highlighted in the previous figure, make the following

adjustment.

B Signal 1 x
Signalz
Owerescitation Unit 2 Pick Up ~

Owverexcitation Unit 3 Pick Up
Dveremcitation Unit 4 Pick Up
Owerfrequency Unit 1 Pick Up
Owerfrequency Unit 2 Pick Up
Owerfrequency Unit 3 Pick Up
Qverfrequency Unit 4 Pick Up
Oveneaching Zone Pick Up
F'hase.t‘-\ D|fferent|al L|n|t F'lck Up

a3E A nxtantanenus
Phase & Ingtantaneous Unit 2 F'|ck UD

Signals groups

[ All signals

Pickup protection outputs

T Y

Cancel |
|

=

Figure 19
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Repeat the previous procedure for phases B and C and send the settings to the relay.

E ZIVercomPlus-2.13.3.0 db[3.47.3.0] - a X

File View IEDs Configuration Help

[ E
| % | Ir=) !’l!‘ |[Group 1 BRI R A=) . oouts outputs LEDs\Outputs\Slot A\Digital Output 1\Logic OR signals

= 57% Evarple 23 ~ | [Tee [ 17 [ Current value | Newvalue Units [ Information
- DMHILFA-24247 3B 000000D1-201 0551 [ signal 1 # None Phase A Instantaneous Unit 1 Pick Up
""" Status [ signal 2 # None Phase B Instantaneous Unit 1 Pick Up
@ Configuration
B Setings [ Signal 3 | # None Phase C Instantaneous Unit 1 Pick Up
== Nominal Values [ signal 4 # None Nene
~7%a Dale and Tine B signal 5 # None None
-8 Communications -
~®5a Synchionization [ signal & Naone Nane
== Autodimming [ signal 7 # None None
"Z= General H Signal& # None None
=-®8a Inputs Dutputs LEDs ) .
8o Trensducers [ Signal @ None None
22 nputs [ signal 10 # None None
== Vitual Digital Inputs ] signal 11 £ None None
- Outputs ) .
O e S [ signal 12 None None
Er-*5a Digital Output 1 [ signal 13 # MNone None
St [ Signal 14 # None None
Sa Digital Output 2 ) -
=+ Digitd Dot 3 [ signal 15 None None
=8, Digital Output 4 [ signal 16 # None Mone

*8. Digital Output 5
B--"5a Digital Output 6
%22 Digital Output 7
®3a SlotB
" Slat C
7 ™8 Virtual Digital Dutputs
7" Leds
System Impedances

i

Fault Locator

Protection

o ®5a Line Differential

.- Distance Units
®Sa Distance Supsrvision
[--®5a Close Onto Fault
"8a Fuse Failure

== Dead Line Detectar v

©3 Iy o | o 1017 3] 55| P avamrnanoossos )
Figure 20

On the second output, the tripping signals of phases A, B and C of instantaneous unit
1 will be configured.
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File View IEDs Configuration Help

| x|

”EB’H‘HGmu;H jHGrnup1active |[Raph eS|

E-[(mm) 5/5 Example ok

B84 000DLFA-2424738Z000000XD0-2010551
Status
-2 Configuation
&% Settings
"8= Nominal Values
=85 Date and Time
-5 Commurications
[-®5a Sprchronization
*8a Autodimming
E-"8a General

B-®5a Transducers
B2 Inputs
- Vitual Digital Inputs
=22 Dutputs
~®8a Sloth
5= Digital Output 1
=&a Logic OR signals
=8 Digital Output 2
e

®&a Digital Output 3
=8a Digital Qutput 4
=24 Digital Output 5
®8a Digital Output &
®8a Digital Output 7
"5a SlotE

=8 siotC

-2 Vitual Digtal Dutputs
B-®5a Leds

[-"a Spstem Impedances

"5 Fault Locator

" 5a Line Ditferential
5= Distance Urits
== Distance Supervision
=82 Close Onto Fault
--®8a Fuse Failuie

2

22

E
Phase & Instantaneous Unit 3 Tip
Phase & Dvervoltage Unit 1 Trip
Phase & Overvoltags Unit 2 Trip

ISlgna\s graups I I~ Al signals

Fhase & Overvoltage Unit 3 Trio h

o]

ITND protection oulputs | -

Cancel |

Text [ 17 [ currentvalue [ New value Units | Information
5] 5ignal 1 | # None Mone
igna one one
[ signal 2 # N M,
[ Signal 3 # MNone Mone
[ Signal 4 # MNone Mone
[ Signal 5 # MNone Mone
[ Signal 6 # None None
[ signal 7 # None None
= = Mone
g i signal X | None
None
E Signals N
verfrequency Unit 1 Trip ~
Tverh Onit 1 Ty pre
| |Overfrequency Unit 2 Trip None
Overfrequency Unit 3 Trip
B | averfiequency Unit 4 Trip None
[ |Oveivolage of Volage Transd None
= Phase A Diferential Urit Trip N
Bhace & < Differcriiz one
Urit 1 Trip
& nstantaneous np plone

I - =0 oy 483 o

Figure 21

BB ZVercomPlus-2.133.0 db[3.47.3.0]
File View IEDs Configuration Help

| x|

”E!’E‘HGmup1 jHGruup1amive |HE’Q%‘H@§|

B 5/5 Example 1oy
£ [+ 000-DLFA-2424738Z000000D0-201 0551

[ Status
- @ Configuration
- % Settings

*&a Naminal Values

*&a Date and Time

®8. Communications
--B5a Synchronization
®8a Autodimming
"8a General
"8 Inputs Outputs LEDs
8a Transducers
B8 Inputs

=8a Witual Dighal Inputs
E-8a Outputs
=2a Sloth

= Logic OR signals
"8 Digital Dutput 2
=a
®8a Digital Output 3
™8a Digital Output 4
=&a Digital Dutput 5
=2 Digital Output §

"5 Vitual Digital Qutputs
-3y Leds

B--®5a Spstem Impedances
"= Fault Locator

El-"a Pratection

[--®5a Line Differential
5a Distance Units

® 8= Distance Supervision
E-®5a Close Onto Fault
------- =85 Fuss Failus

New value Units | Information

Text L [ 17 [ cCurrent value
[ Signal 1 # None Phase A Instantaneous Unit 1 Trip
[ Signal 2 # None Phase B Instantaneous Unit 1 Trip
[ Signal | # MNone Phase C Instantaneous Unit | Trip
[ Signal 4 % None None
[ signal 5 # None None
[ signal # None None
[ Signal 7 # MNone Nene
[ Signal 8 # MNone Mone
[ Signal @ # MNone Mone
[ signal 10 # None None
[ signal 11 # None None
[ Signal 12 # MNone Mone
[ Signal 12 # MNone Mone
[ Signal 14 # MNone Mone
[ Signal 15 # None None
[ signal 16 # None None

Figure 22

I % 8 o 35| B o
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4. Application Manager

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

Ry

Conprove
TestiCenter

Figure 23

4.1. Overcurrent software adjustments

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

as highlighted in the figure below.

&= Conprove Test Center 2.02.171

G Conprove Test Center

CONPROVE Version 2.02.171
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
&% Guick & Differential W Multimeter
Q WCC Aux {E‘P Power Directional
EIE Calibration “{" Distance
%} Test Plan % Master
Remote Generation Meter
B Power Quality SEtup
Jﬁ PSB 0oS Equipment Set. / Tests
ﬁ Ramp #% Settings
Primary LI: Hamonic Restraint ﬁ Lol Fore
Primany Tests Dy Smmms %' Software Language
$ cT * Synchronism
o
F VT y Overcurrent
«#r Transformer @] Transducer Support
; Documentation and assistance
AQ Resistance [& Transient Playback () Tutorak
@ PMaster %52 Volts/Hertz e
D Videos
@ Contact
Other EJ Foum

Additional aplications

@ Transient View

B, Validate PDF Reports
W Statistical Analysis

Copyright ® Conprove 1584 - 2022

4 User Manual
4P Quick Guide
ar Self-diagnosis

T& Remote Access

Figure 24
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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 “Seftings”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.

ANY-1-E3
Home Display Software Options [7]
@5 Hidset €% GOOSE Set @ > NextPoint o Cleartest | [7 ) |#% Waverorm —% Ry .F.}x{fl = =
- - = - I 1] %
@ sync.set s, svset » Nextline 4% Cleara - Phasors r§\ ?
Channels Start  Stop Settings| Present Recreate Restore View
pirec ¥ Connection Report |B5[ B Charts Layout
Hardware Settings %
Fickup Time  Test Settings
e y | General General Inform.  System  Notes 40bs.  Explanaiory Figures  Check List  Others  Connections P _
Test:
Insert/Edt
o -B-
Overcurrent Descr: | Directional Overcurrent Date. Fault A-B-C
- Angle 330,0 °
X Muit Relativeto... INom S — g s
New Line v Legend:
Sequence == Test Line
20,004
e @ Points Tested
330.0°
Substation: [Conprove ~ Colors: OK Emor
Test Points Bay: Information:
Points Tested Address: | Visconds de Oura Preta 75, Custédia Persits | Current Point
Ne | Faut | pufee | yiige | Currer Ciy: [Ubeténdia e as B
S
;| Responsible:
Name: |Michel Rockembach ds Carvalho |
Tool Test
CE6710 Series Num - [03010187CCM33222211USHVRGLGLGL2ZORXD
Mult Pkp)
Type: Goups (@ Faut @ Mutiple @ It
ErrorsList | Protection Status ]
Defaut  iw Preferences oK Cancel
3 ONLine New i

Also in the “Seffings”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 VTs and CTs are
configured. There are also two sub tabs “/mpedance”and “Source’, whose data is not used

for this test.
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Ajustes

Sobrecomente

Inform . Gerais

Sistema

MNotas & Obs

NOO1 > (A

Nominais  Impedancia  Forte

Frequéncia

Seq. de Fase

60 Hz v
ABC ~

Poténcia 3p

Tp

Tensao Primaria (FF).
(FN)

Comente Primaria

Tensao Secund. (FF).

47.80 MVA

Figuras Explicativas

YYN

Check List

Outros ~ Conexdes

a —
AR

[

(OForward @‘

b —f¥

[

HHA

O |

[15.93 mva

30k
[200ka
[1150v

(FN)

Comente Secundaria

[s5.40v

500 A

RTP F;
RTCF;
RTPD /RTP F:
RTCE/RTCF:

Inverter Polaridade:
O 7rsF
OTrD

[T
[o0g
[too
oo

O TCsF
OTCcE

13

Neutro N

Tema E

FN |2

o
REC

Desloc

k p# Vi
ks VZ
kp/ 10

D

1,00
1.00
1,00

IEP kp/l2: |1,00

Defaukt v oK e

Figure 26

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 tested equipment.

4.2. Overcurrent Screen > Definitions

In this tab you can adjust the directionality, the type of polarization, the curves display
mode, the scale used and the time, current and angle tolerances. These tolerances should

be consulted in the relay manufacturer's manual (available in Appendix A).
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26

Settings et
General Overcument Elements
General Options
Owercument
B Enable Directionality Pol.: | V-90° (Square ~ | |ATTENTIO
You can not test individual companents (Phase. Residual
G T =rrE G ith the | i . | | 5eq+, Seq- and Seql) with different polarizations,
LS S HrvE W = Jowertme because the software only works with one reference
polarization to generate tensions and evaluate the results.
Pickup Mode Settings:
Pickup Definition: Setting in Amperes w
| ’T
Curves Display Mode: Multipliers for Tests of
| Seqg-and Seql
| () 1 [A]xt -> lin Amperes ’1_
| MNegative Seq.:
© ! [m]xt->1in Multiples =d =4
Zero Seq.: |3
Muttiples Reference: Lower Pkp w
| Cumert Tolerance
| 00 A
Relative: |3.00 %
Scale: | Atomatic v Absolute:[0,05 In
1,00
Time Tolerance Angle
20,00 Tolerance
Reative: |1.00 % Abzolute:
Absolute: |5ID{H] ms |3.{H] -
Default v Preferences oK
Figure 27

4.3. Overcurrent Screen > Overcurrent Elements > Phase

Here the overcurrent directional element is configured. To do this click once on the

highlighted “#”icon.
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Settings
Residual Seg+ Seq- Seql
Overcument ._{jlv iy _ v
N2 Enab Desc Pkp Pkp[A] | DiallTime Drp Colo
l-____--
Total Characteristic Single Characteristic Individual Directionalty
° P PN
50 & R .
. - o\
~ /,-—\ }4\\‘ e
Sl RS
20 § . L S : i
i P A ,/'T\ 1
i i LR i
10 .’ i i “‘%’ i i
LN )
50 A i
S AL
TN e
20 ’//X N \; _'__/_\\, ."“\\
10 L S /j \\
10 20 50 10 20 50 el B
Default iv Preferences 0K Cancel
Figure 28

27

For the first element change the name to 67, choose the type of curve like definite
time, pickup value, operating time and dropout factor.
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Settings et
i
General Defintions ~ Owercumrent Hements
Phase Residual Seq+ Seg- Seql
Overcument ._{ﬁ:v & Five =l
N2|Enab Desc Curve Pkp Pkp[A] | DialTime Drp Colo
Defined Time 2.00A 200A
|
|
[ Total Characteristic Single Characteristic
50 .
thsl
20
10 i
0.50 1.0 20 50
v
Default V Preferences QK Cancel

Figure 29

This relay has a particularity for actuation of your pick-up that is worth 5% more than
the adjusted value (1.05), click on the “Single Characteristic” tab and make the following

adjustment.
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Settings
General Defintions ~ Owercumrent Hements
Phase Residual Seq+ Seg- Seql
Owvercument ._-|§=V = PR I |
N2|Enab Desc Curve Pkp Pkp[A] | DialTime Drp Colo
|
|
[ Total Characteristic I Single C]lil'a::teristicl Individual Directionality
[ B Active Color 21 tisli -
i Desc: IGT-"
| Curve: Defined Time w
Settings: 1al I'IE,SS
20
Dial/Time: I'I,5D5 At IDs
Pickup: IEJ}DA i
Dropout: 0,550 i I
1.0 :
[[® mitforPickup Test: 105 | 050 10 20 50 10 20 50
Default V Preferences QK Cancel
Figure 30

Click on the “Individual Directionality”tab and make the following adjustment.
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Settings et
General Defintions ~ Owercumrent Hements
Phase Residual Seq+ Seg- Seql
Overcument ._-|§=V i 'i‘EV _Ev
N2|Enab Desc Pkp Pkp [A] DialTime Drp Colo
G 5 odiedTine “ama | sma iws | o0 [N
|
|
[ Total Characteristic Single Characteristic I Individual [ﬁrectimdityl
Direc: | Forward ~ )
i Trp: Inthe Max  ~
WV-50° {Square
Blinder
Wo: ID.{H} .
ATM: |70,00° Jogoa
Vmin: [0,00 V y |0.00A
dAng Pos: |90,00 ° Ang: |0,00
dAng Neaq: I‘EI'DG'I] -
Default V Preferences QK Cancel

Figure 31

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.
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;? DR~ Owvercurrent 2.02.171 (&4 Bits) - CE-6710 (0301119)

Display Software Options

1c} . —
G Hrd Set <o GOOSE Set QB > MextPoint g Clear test
s ~ . T
sync, Set w S5V Set ¥ MNext Line Clear all
Channels ) Start  Stop
Direc | T4 Connection
Hardware Generation
Figure 32
Then click on the highlighted icon to configure the hardware.
Channels Direct. O X
Connected et
| & cEaal - () fibmrzz E:g GOOSE... Autoassociate IV Autoassociate Iv
=  Serial Number:
E 05011197CCM33222211USHVRGLGLGLZZORXD ~ ... | [ ONLine 5, 5 Value Clean I' Clean I' Import ==
| Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog OC Inputs: Binary, GOOSE and Analog. DC  Logical
= Analog Outputs  Sampled Valus Outputs [«[»
[noo1 SEIR IR AN
1”2 _l_,”"“: O forwerd © B Voltage Channels Vo< |-~
Nominal Lline  Source m,\l_"
Foquency: [60H: v S a0V V2 ~[noor v v
Phase Seq. ABC v AD VO3 |\V3 v hNoot v |ve +
p power: [1834MVA AD_VD4 | V4 v nooz v |Va ~
1g: [478 MVA
Primary Vokage (FF): [13.80 KV
N [757 kv
Prmary Curent: 0,500 kA 1
Secondary Voltage (FF): [115,0V
o [eav Curent Channels V| |-~
Voltage Channel Curents | Channel Descr.  Hardware Node Point
Secondary Curent: [5,00 A
seontem 1] va  movon v 5] 1 [soJ0n ~[2
VIRF: J1200 2] w  mowe2 || F 6] B a0z ~[E| |aouoz  [i2 v NOOt v b v
CTRF: [1200 Ve AOVD3 v 7 Ic AO_ID3 T AD_103 13 > NODT v|le v
VIRD/VTRF: [1,00 Vab e s & v [a0les ~[wopz  ~[m  ~
FF Vbe MEIEE <« |aooes s ~[noz v b~
CTRE/CTRF: [1,00
Ty Vea v A0106 |15 ~ ooz v|le  ~
O VvTsF O cTsF o s] w v
Ovio Cere e kv ~ | - k10 v
kv2 v k12 v
() Equal Parameters Among Nodes k Jovo[1oo [tov2]100 k [t [300 [tal2 [100

—

Figure 33

Choose the channel configuration; adjust the auxiliary source and the stopping

method of the binary inputs. To finish click on “OK”.
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Settings x|
Master Slave 1 Slave 2 Main  Sampled Value  Cthers
Binary Outputs Auniliar Source
Model  CE-6710 Serial Number 05011197CCM33222211U5HVRGLGLGL2ZORXD Intial State Initial State 250V

BO1: ~ BO3: ~
Analog Outputs HO) O 220V
BOZ NO v BO4 NO v

Standard - Voltages: » 110V

BI3: |BI-Contact
® 6 BIT0: | Bl - Contact
Bectromechanical: 15 @ @ BI11: | BI- Contact

BI12: | Bl - Contact

| © 4x300V; 100 VA "
BOS5 and BOG 50V
| (O 2xB00V; 180 VA vi @ @—=n an type
[ O 2x300V; 150 VA v2C @—=n: - O Conventional  BO5: NO =
BOE: -
O 1x600 V; 350 VA vi @ @—=: NO 24V
: v4 () IRIG (BO5) /Clock (BOB)
() 1x300V; 250 VA va ._._.m Other
off
Transistar TTL ’W
() Customized Assoc () Connect Vs Binary / Analog Inputs:
Standard - Cuments: BI1 Bl - Contact ~
© 6x32A 220 VA BI2. | Bl- Contact -
(O 3x 64 A; 400 VA B3 BI-Contact -
‘—‘—' 1 Bl4: |BI- Contact -
(O 2x 96 A 550 VA " .—.m
O 2x10.00 A 300 VA BiS:  [BI-Conact ¥
x10.00A; 12 C @— o BI§: | BI- Contact ~
(O 1x192 A; 1100 VA 13 . an3 BI7: | Bl- Contact =
(O 126,00 A; 360 VA 1 BIZ. | Bl- Contact -
14 d @

(O 1x 75 A 700 VA
O 1x50 A; 700 VA [ Considers absolute values to Voltage-BI : _‘::2 2v 2“: 5{“‘“’

(O Customized Assoc () Connect CTs . [J Range 125 A oK

Cancel

Figure 34

On the next screen choose ‘Basic” and on the next window (not shown) choose

“YES”, finally click on “Confirm’.

Channels Direct. m} *
2
= et
CE-6710 Advanced

i © <% GOOSE... Cancel

£ Serial Number:

£ 050 97 13222211U5HY 270RX i 5. 5. Val

z 05011197CCM33222211USHVRGLGLGLZZ0RXD .. 8 ON Line " alue... Import... Expott..

Figure 35
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6. Test structure for function 67

6.1. Test Settings

On this tab, you must configure the pickup and trip signal direction with the binary
inputs, in addition to configuring the generation channels. Insert a pre-fault with rated

voltage and current.

#7 DEWd- Overcurrent 2,02.171 (64 Bits) - CE-6710 (0970322)

Home Display Software Options [7]
@ Hrd set % GOOSE Set B > NextPoint g Clear test 7| k6 Wavetarm _— f\, M =) [E=]

- . 2. = 3 L) I Uz
@ sinc.set s, svset » Nextline €% Cleara - phasors P§| i

Channels Settings Present Recreate Restore View
Direc ¥ Connection Report m el s layout +
Hardware Generation Options Report  Units Layout
Pickup Tme | Test Settings|
Direction of the Generation Channels 8 Enable Pre-Fault 1 () Enable Pre-Fault 2 () Enable Post-Faut Vokage Settings
Generation Channel Mode: Bal. ThreeF. ABC ~ ~ Valtage LL
Applin fauts LL
Va AO_VD1 (Hrd: V1) ~J| v 6640V |D° EEr
Vb AQ_V02 (Hrd: V2) M VA 65,40V 2400° T
Ve A0_V03 (Hrd: V3) M K2 6640V | 1200° Voliage LN
= . Appl.in other faits
20V
Ia A0_101 (Hrd: 1T) ~fn 0A 0 !
b 40102 (Hrd: 12) M 2 0A 2400* T T S
Ic A0_103 (Hrd: 13) M E 0A 1200° T
IE ~
CTRGround/CTRPhase:
1,00
I Time Pre-Fault1: |0.50 s I —_
() Inv. Phase VTs
Binary Outpuls & Goose - Fauk Binary Outputs & Goose - Pre-Fauit1 0 Inv. Newral VT
BO 0.0:0:0.0:0 MIES 0 0:0.0:0.0 - _
o G0 () Inv. Phase CTs
(] Inv. Ground CT
Direction of Operating Intefaces Fickup Limits Fickup Test
[Frmse] Rested Sea~ sea- S0 NA Vseq Min [0V Inital step Absolute Resolution: [100,00 ma
e Prckap bt Tt |Seq-Min. |0A Min. Resolution ~  Relative Resolution: 0,10 %
G Disab. ~ (BT 3V Min ov Wit Time for each Incrementation: [100,00 ms
Sy oA Logic of Diectiondl Lock (fppl.infauks LY | Nether
VSeq+Min. |0V |
Sooin D | Wasimum Wating Time of Non-Operation Region: [1,00s |
A
* Limits are applied to faults that Waiting Overtime of Timed Curve: [100,00 ms
Trigger Interf.  Software i the components are present Based Only in Generated Valuss [
Aguardar PPS () 0,00s Cycle to Cycle Generation
13 | ONLine New Aux Source: 110,00V | Heating: 0%

Figure 36

6.2. Pickup Screen

In this tab, click on “New Point” and choose the type of fault (all types available) and
may also test dropout. The software searches for pickup and dropout (if selected) fully
automatically. In the figure below, the “Type of Fault” ABC was chosen with an angle of 0°

(you must choose an angle greater than 340° and less than 160°).
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¥ | O 5 |4 = | Overcurrent 202171 (64 Bits) - CE-6710 (0301018) X
Home  Display  Software Options [7]
@ Hrdset £ GOOSE Set B > NextPoint o Cleartest B Waveform "y M
@ sinc.set s, svset v % Nextline 4% Clearall =1 4. phasors - r§\ * 2
Channels Start  Stop Settings Present Recreate Restore Vie
Direc T} Connection Report m B Charts Layout
Hardware Generation Options Report  Units Layout
T meT
" Insert/Edit Points - Overcurrent Chart_|“Waveform |Phasors l{ Directionality | - X
S = ————0
General Options A et - .. 5 S 3
VA NN Fault A-B-C
; .,

" Legend
€ Foints Not Tested

Test Point
[0 Enable the DropOut test

= Fault Type:  ABC w

® Foints Tested
| Fault: , Color. NT OK Emor
Faut Angle:  [0.0° - b [
| Corfim | Cancel W
Test Points | -
Paints Tested
Ne | Faut | Angle | Curveof Pickup Pickup Pickup  Pickup DropOut DropOut Drp
# = gle | Reforonce| Nominal | Min Max Real | Nominal = Real = Ngf
d
Foints ST - o /
ErrorsList | Protection Status
% | ONLine New Aux Source: 0,00V Heating: 0%

Start the generation by clicking on the icon highlighted below or using the command
Alf +G”.
¥ () £ [ = | Overcurrent 2.02.171 (64 Bits) - CE-6710 (0501119)

Home Display Software Options

a Eﬂ Hrd Set %56:' GOOSE Set ’ E » MNext Point g Clear test
5 % Next Line 4% Clear all

@, sync, Set T
EEITES . Start | Stop
Direc ¥ Connection -
Hardware Generation
Figure 38

6.3. Final Result of the Pickup Test

In this test, the values found for pickup, dropout and in addition to the percentage and

absolute errors can be viewed in order to pass or fail the test. Other options are the
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generated values, dropout factor, reference curve, angle and fault and the generated

current and voltage values.

¥ | 5 @ = | Overcument 202,171 (64 Bits) - CE-6710 (0301018)

- [=] x
Home  Display  Software Options [7]
@ HrdSet <%0 GOOSE Set ’ B > NextPoint g Cleartest Rewasiom 52 [T~ M h:/%
= 5 >
@ sinc.set s, svset » Nextline ¢ Clearal * Phasors PillEs] *
Channels Start  Stop Settings Present Recreate Restore View
pirec ¥ Connection = Report |H5|® Charts Layout -
Hardware Generation Options Report  Units Layout
Pickup Time  Test Setiings
" Insert/Edit Points - Overcurrent Chart_|“Waveform |Phasors ) Directionality | - X
— — - = 5
Insert/Edit K / N .. 4
# . . FaultA-B-C
" Legend
: Enable the DropOut test 5
New Foint  iv € Points Not Tested
: ABC
| @ Points Tested
Removs OK Emor
Remove All 0.0 | &
Test Points | -
Poirts Tested
Ne | Fickup | Pickup | Fickup | Pickup PkpError PhpError DrpError  DrpErvor G
® | Nominal in Max Real %] Abs 1 Abs =
fo1 | s4pA | B15A | BE5SA | BZIA | 228%  -1911mA - - Passed
Type: Points [ Faut 8 Angle () Ref. Curve @@ Pickup Info () DropOut Info (] FactorDip Info @ Evor (D V&1[* ™ ™~ ™/ — T o N P
ErrorsList | Protection Status
3 ONLine New Aux Source: 0,00V Heating: 0%

6.4. Time Screen

On this tab, directionality and operating times are evaluated. For convenience, a
sequence of values will be inserted, with current and angle variation. The value 10.00A was
chosen as the initial value, 15.00A as the final value and 5.00A as the increment step and
the ABC fault. In the angles choose 0.0° as initial value, for the step choose 25° and final

value choose 360.0°.
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| 3 25 | = | Overcument 202,171 (64 Bits) - CE-6710 (0301018)
Home  Display  Software Options [7]
a ::;::es:t ez"’f:\(/:so:tﬁm B > MextPoint o Clear test = Bowaetom 52 D]y .E?x@ D

» Nextline % Clearal * Phasors . P31 s
P

X

Channels Start  Stop Settings resent Recreate Restore View
Direc T} Connection Report m B Charts Layout
Hardware Generation Options Report  Units Layout
Pickup Test Settings
Insert/Edit Points | - Overcurrent Chart_|"Waveform |"Phasors )| Directionality | - X
nsert/Edit General Options L~ T A T P e, O
R Sequence o N /"~ . " " FaultA-B-C
Edit Line R Faut Type: Number of Lines: EA N Legend
Mult Relative to... INom 30 ‘ .

" 4 Points Not Tested

New Line |
e Y Pk Tyl iital: [1000A  Inital: [0.00°
. oo [958

ABC
Remove Fault: [1.00 A Step: |5.00A Step: |25.00°
Rer Fault A 0.0

| @ Points Tested

OK Emor

Test Points .
Poirts Tested
Ne | Faut H:,";a"" Multple  Current | Angle Status
Type: Groups Fau Muitiple Fit & Ang N . S

| Emorstist | Protection Status |

t3 ONLine | New - | Aux Source: 0,00V | Heating: 0%

Figure 40

Start the generation by clicking on the icon highlighted below or using the command
Alf +G”.

;? IDEH-= Overcurrent 2,02.171 (64 Bits) - CE-6710 (0301119)

Home Display Software Options
a G HrdSet <2 GOOSE Set ’ > Mext Point gf Clear test
@ sync.set s, sV set W

¥ Mext Line 4 Clear all
Channels Start | Stop
Direc T4 Connection -

Hardware Generation

Figure 41
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¥ | 3 5 | = | Overcurrent 202,171 (64 Bits) - CE-6710 (0301013) - a8 x
Home  Display  Software Options [7]
@ HrdSet <%0 GOOSE Set ’ B > NextPoint g Cleartest Rewasiom 52 [T~ M 07
@ sync.set 5, Svset » Nextline € Clearall - Phasors © e ¢
Channels Start  Stop Settings Present Recreate Restore View
Direc T} Connection - Report m B Charts Layout
Hardware Generation Options Report  Units Layout
Pickup Time  Test Settings
" Insert/Edit Points - Overcurrent Chart_|“Waveform | Phasors " Directionality ] - X
5 5
Insert/Edi I - =
I o Fault A-B-C
" Legend
Test Paints < € Points Not Tested
Points Tested i
= 5 = = & FPoints Tested
. Curve of ) Time | Time  TimeEmor TimeEmor ]
Ne | Fault | piference| Region  Operaled  pomina | Real (3] Abs Status
Colors OK  Eror
No |
24 ABC Opergion | 1o Passed g
. No
5 ABC Operation | Mo Passed
% ABC No N Passed !
Qperstion = o3 I8
27 A-B-C Ne H Passed
7 A Operation o as
28 ABC B No Passed
Operation
2 ABC 67 | Operation | Yes 150s 1825 | 189% | 233ms Passed R
.
0 | aBcC 67 | Operaion  Yes 150s 1825 | 146%  2191ms Passed \
H H Y
Twpe: Points @ Faut () Muiple (] IFt&Ang B Ref.Cuve @ Acing @ Time @ Eror (O V31 R

Errors List Protection Status

13 ONLine MNew

Aux Source: 0,00V

Figure 4

Heating:

2

It is verified that all times in the operating region (direct) are within the range allowed

by the relay manufacturer and that in the reverse region there is no actuation.

7. Report

After finishing the test, click on the “Present Report” icon in the previous figure or

using the “Ctr/l +R” command to call up 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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2 Presentation Setting

Language Inglés En-LIS e

=-E Al

- |Bll General Data Test

- |l General Data of Tested Device
- |l Local of Installation

- |l Reference Values

- |l Hardware Settings

- | Test Settings

- |l Overcurrent Settings

+- [ Test Results

- |l Selected Simulation Charts
- |l Motes and Observations

- |Bll Explanatory Figures

- |l Check List

- |l Connections

QK Cancel

Figure 43

38

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 logo, for example.

Furthermore, as the following figure highlights, it is possible to convert the report to .pdf and

.rtf, therefore, this last format allows editing through Microsoft Office Word, although the

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

software.
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7 | [ 5 = | Overcurrent2.02.171 (64 Bits) - CE-6710 (0301018)
SGUNTN  Print Preview

Arquive
= = 3 =
8B B G5 2 ¢
= &) 2 i [ two pages
Print Setting Exportto Export 100 Previous Next Close Print
Page  Word Office to PDF % Page  Page Preview

Print Export Zoom View Close

> X
s
CONPROVE

DUSTRIA 2COMERCIO

OVERCURRENT - TEST REPORT

Descr.: Directional Overcurrent

Date: 30/05/2022 14:17:17

; Software: Sobrecor_CTC; Version: 2.02.171
R ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model DLF; Manufacturer: ZIV

2. Location

Substation: Conprove

Bay: 1

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

Printing Preview...| N° of Pages: 27

Figure 44
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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)

Mote: 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 1.5 cycles for 530 and GOHz (*)
Negative Sequence

(*) If the reset time is measured using electromechanical DOs there will be an exira increment of up to
Y2 cycle.

Time Measurement

Mode Time Times Time Measurement *
Setting Pick up 50Hz B0Hz
Fixed Time 0Os 15 +22 ms +21 ms
] +13ms +13 ms
15 +12ms +12 ms
Fixed Time =>0s 11 % 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)

(*) The trip time, when the setting is 0 s, is reduced up to 5 ms using digital HSHD outputs.

Measuring time of a curve depending overcurrent unit is influenced not only by the time folerance but
also by the current pickup so both tolerances will be taken into account to calculate the accuracy of the
L.

Figure 45
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9. Appendix B - Terminal Diagram

» Analog Channels DLF-A

Magnitude cﬁ:ﬁms A“gffcﬁ::me's SLOT (1/2 rack) PINS
E%ﬁiég VA VOLTAGE INPUT 1 5 '
T.%ﬁigg B VOLTAGE INPUT 2 5 iy
Tﬁ%ﬁigg Ve VOLTAGE INPUT 3 5 e
SYSSE_I?ES&SM VSYNG VOLTAGE INPUT 4 5 8
\TELI:J:FFARQIE Ve VOLTAGE INPUT 5 5 510
gﬁ.sg“ﬁ% N CURRENT INPUT 1 5 1112
PHASEB 5 CURRENT INPUT 2 5 1214
ES:SSNGT " CURRENT INPUT 3 5 1516
PARALLEL LINE CURRENT INPUT 4
NEUTRAL IPAR D 17-18
CURRENT
GESSSED'{EG o CURRENT INPUT 5 5 1920

Figure 46
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+ 3o FUENTE
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clc
SLOT X adlt
6 o IN=2 0 22  CONFIGURABLE
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clc
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Figure 47
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10. Appendix C - Parameter Equivalence between Relay and

Software
Table 2
Overcurrent Software ZIV DLF Relay

Parameter Figure Parameter Figure

Pol. : 27 Phase IOC Direct Unit 16

67 Pkp 29 Phase IOC Pickup 16

67 Dial/Time 29 Phase 10C Delay 16

Direc 31 Phase 10C Direction 16

ATM 31 Phase Characteristic 17
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