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TEST TUTORIAL

EQUIPMENT TYPE: Protection Relay.

BRAND: Z|V.

MODEL: IDF.

FUNCTION: 87 or PDIF Differential.

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

OBJECTIVE: Point Test and Slope Characteristic Survey.
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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 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 IDF RELAY
ON DIFFERENTIAL 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 IDF 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

1.2. Analog Outputs

Connect the CE-6710 Analog Outputs 11, 12 and I3 to terminals 07, 09 and 11 of the D
slot of the relay and their commons to terminals 08, 10 and 12, respectively. Connect
channels 14, 15 and 16 to terminals 13, 15 and 17 and their common channels to terminals

14, 16 and 18. The following figure shows the procedure.
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1.3. Binary Input

Connect the Binary Input to the binary output of the slot A relay as instructed in the

table and figure below.

Table 1

CE-6710 (Binary Inputs)  |DF (Slot A)

BI1 OUT 1 (07 e 08)
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( BINARY/ANALOG INPUTS A

Bl4

Figure 3

2. First steps with the IDF 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.

0w
COM

FVercomPlus
v2.13.3.0

Figure 4
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Enter the username and password. To gain access use ‘Zivercom”and the password

byt 7

ZIV.
% |dentification >
Ulzer |2ivercu:um
Pazsword |m
Arccess level | J
| k. | 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

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 x
Look in: | substations j i gl

* Nuj'ume a Data de modifica:

Acesso répids || SubBxample.sbs | 25/01/2021 13:33

Area de
Trabalho

™
Biblictecas

L

Este Computadaor

@

Rede < >
Mame: |Sub Example sbs ﬂ I Edit I
Type: | Instalaciones(” sbs) ﬂ T
Path Communicate
C:\Users\Suparte\Documents'ZIV\ZIVercomPlussubstations\SubExample, sbs
Preview

C # # File Version

5/5 Example # # Subestation Text

i # Protocol

2 # Tipo de comunicadion (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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Modify Installation

Installation Text

Eaud rate 38400
D ata bits: g :l

PSTH

5.5 Examplel I ok, I
IF‘rotocDI: PROCOME3D w|  Communication type: | LAN hd | Cancel |
SERIAL
Baud rate and aszociated parameters
Part: COm1

Set default values [YES
Stop bits: 1 First character time 1200 Time between ratries | 1000
Py Ewam Meszage time [ms] a0 Mumnber of retiys k]

fodem | J Telephone |

L&N

Transparent | IPAddiess: | o.0.0 .18 pogy

Message time [ms] |2000

| 32001

Figure 8

12

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

on “Communicate’.

E Installations

Lookin: [ ] substations =] ef B~

&+ Nome .
| SubExample sb:
rocvorind LLSEEemplests |

Area de
Trabalho

m
Bibliotecas

]

Este Computador

@

Data de modificar
25/01/2021 13:40

Rede @ >
Name: ‘Suh Example sbs j Edit
Type: ‘\nstalaciones (sbs) ﬂ Cancel

Path
C:\Users\Suporte\Documents\ZIV\ZIVercomPlus'substations\SubExample. sbs
Preview

Communicate

c # #File Version

5/5 Example # # Subestation Text
1 # Protocol

2 % Tipo de comunicacidn (2, red)

1 #{UCS ZIV=0, Transparente=1, telnet=2)
0 £ (ipva=0 , ipvé=1)

184.0.0.10 F1Pwd

32001 , 5000 # Puerto TCPIP, tmensaje red

Figure 9

Click "OK"again.
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B Communicate X

5/5 Example

Preview Addreszes

C # # File WYerzion

5/5 Example # # Subestation T
1 # Protocol

2 # Tipo de comunicacian [2,
1 RIUCS ZIW=0, Tranzparent
1] # (ipwd=0 . ipvE=1]
184.0.0.10 #IPv4
32000, 5000 # Puerta TCFIP. t me

—_ e L O 0 =] O OT] e O —
[0 R Sy R ) B L T e
>

£ >

k. | Cancel

Figure 10

]
=]
<

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".

T Direccién: 0 x
U=zuaria:
[Mdi=32]
Senha:
[Mdi=32]
Aceitar Cancelar
Figure 11
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3. Parameterization of the ZIV IDF relay

3.1. Nominal Values

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.

B ZVercomPlus-2.12.3.1 db[2.55.2.0] - o x
File View IEDs Configurstion Help =
E B B¢ |[Group1 ||| Group 1 active Iﬂ% ===
575 Evample Text [ 17 [ currentvalue [ New value [ nits [ Information [
34 DDIHDFA-2424732000000044+40-201 0752 ol £ A (Causes device rebootimin=1, max=5, inc=4, ..
E":ﬂ';;mam 1, Nominal IABC2 # 5 A (Causes device rebootimin=1, max=5, inc=4, ..
[ &2 s 15, Nominal IG 25 A (Causes device rebostimin=1, max=5, inc=4, ...
= 15, Mominal VABC £ 10 v (Causes device reboot)min=50, max=230, inc...

“

15, Nominal Freg. 50 Hz  (Causes device reboot)min=50, max=60, inc=...

s g
Sa Commuications
®Sa Synchiorization
"2 Autodimming

®Sa Inputs Dutputs LEDs

i

[
s
3
2
:
2
=
g

=S Coil Circuit Supervision

== Schedule of Time

=82 Oscilography

®Sa Buttons P1-PE

®8a Voltage Transducer Monitoring
== Recods

(R e

-

=f3: Control Dperations
=48]l Records

T C DDmerlorene

Figure 12

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

the previous figure.
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15

E-{mB] 5/5 Exampls
3 Status

@ Configuiation
B g Setiings
*Su

®Sa Autodimming
®Sa General

=5 General Trafo

o

Dscilography
Buttons F1-F6

e

Records

Cybersecuriy
Contral Dperations
Fiecords

il wm

k=¥

E-EH 000 DFA-2424732C00000040-2010752

"2 Date and Time
=&a Communications
"#a Synchionization

-®5a Inputs Dutputs LEDs

&2 Coil Circuit Supervision
22 Schedule of Time

]
]
=& Voltage Transducer Monitorin
e
e

- o X
— 5]
[ 5] E’lﬁ‘l Group 1 ~||| Group 1 active |2 B H 2 &
Text [ 17 [ Current value [ Mew value [ Units [ Information [
15, Nominal IABC1 # 5 5 A (Causes device reboot)min=1, max=5, inc=4, ...
15, Nominal IABC2 # 5 5 A (Causes device reboot)min=1, max=5, inc=4, ...
15, Nominal IG # 5 5 A (Causes device reboot)min=1, max=5, inc=4, ...
15, Nominal VABC # 10 15 v (Causes device reboot)min=50, max=230, inc...
15, Nominal Freg. # 5p Hz  (Causes device reboot)min=30, max=60, inc=...

Figure 13

I % < 8 o= 9% | B

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

previous figure to send the adjustment to the relay.

3.2. General

Click on the “General” option and adjust the transformer ratio values for the current

transformers and the voltage transformer.
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||

HE!’ e ||Gruup1

jHGmup1a[:livE |HZ’QB3\HB“§|

[

E

al

=)

=-{mE] 5/5 Example
E-E4 000-DFA-2424732C000000<0-2010752

Status
@ Configuiation
&0 Setiings
"8a Nominal Valuss
"8a Date and Time
=&a Communications
=8 Synchionization

= TInputs Uniputs LED's
=5 General Trafo
®2a Piotection
®Sa Trip Enable
®Sa Lockout Pemission
"8 Tiip Outputs
=8 Contral
®Sa Coil Circuit Supervision
®Sa Scheduls of Time:
== Oscilography
"8 Buttons P1-PE
®8a Voltage Transducer Moritaring

e

Text

Breaker

Division

Zone

Description 1

Description 2

[ Operation Mode

Phase 1 CTRatio

7| Phase 2 CTRatio
Ground C.T. Ratio
Phase VT Ratio
[¥] Phase Sequence

i@ Angle Reference

i@ Invert Polarity
B PLLEnable

B Simultanecus Commands

®5a Records
®Sa Cybersecurity
=) Contiol Operatians

1 Records

o

L R T T T T T T IR N

1T | Current value

[T ¢

New value

ample\000-IDFA.

nformation

Max cars=20, def=
Max cars=5, def=

Max cars=64, def=
Mx cars=64, def=
Max cars=64, def=
Max cars=64, def=

min=1, mazx=100000, inc=0.01, def=1
min=1, mazx=100000, inc=0.01, def=1
min=1, max=100000, inc=0.01, def=1
min=1, max=100000, inc=0.01, def=1
0=ABC, 1=ACB, def=ABC

0=No, 1=Ves, def=Ves
0=No, 1=Ves, def=Ves

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

‘New value” are hidden. To release visualization and configuration click on the buttons

highlighted in red and then green.

A ZVercomPlus-2.13.3.1 db[3.55.3.0]

File View

IEDs  Configuration Help

Figure 14

E3

O
@E’!!‘ |Group 1
Text

[ Group 1 active |22 [ B | A & &

B 575 Example 1o
&

J4 000D FA-2424732C000000<<<0-2010752
Status
@B Configuration

&% Settings

& NominalValues

& Date and Time

& Communications

s Synchrorization

*8. Autodimming

~5

=2, Inputs Dutputs LEDs
2. General Trako

=2, Protection

2. Trip Enable

=24 Lackout Perission
=34 Trip Dulputs

2. Cortiol

=24 Coi Creut Supervsion
=24 Schedule of Tine
"8a Oscllography

"3a Buttons P1P5

"3a Wokags Transduser Moritoring
"3a Records

"3 Cubersecuity

=63 Contol Operations

4Bt Records

T [ Current value

New value

I - 18 oy 95| Brnamen

0=0n, 1=Blocked, 2=Test, 3=Test blocked, 4=...

\S/S Example\000-ID!

Information

El e

Breaker

Division

[ Zone
Description 1
Description 2
(2] Operation Mode
Phase 1 CT Ratio

[ Phase Sequence
"4 Angle Reference
® Invert Polarity
Bl PLLEnable

B Simultaneous Commands

R I T

Figure 15

WMax cars=20, def=
Wax cars=3, def=

Max cars=64, def=

Max cars=64, def=

Max cars=64, def=

Max cars=64, def=

0=0n, 1=Blocked, 2=Test, 3=Test blocked, 4=...

min=1, max=100000, inc=0.01, def=1
D=ABC, 1=ACB, def=ABC

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

[ | e o9 £ E s

2C000000XXX0-2010752\Settings\General
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Set the Phase 1 CT Transformer Ratio value to 80.0 and the Phase 2 CT Ratio to
1200.0. For the Phase VT Ratio, set the value of 2000.0.

Bl ZlVercomPlus-2.12.3.1 db(3.55.3.0] - O X
File View [EDs Cenfiguration Help — =
E E}*IE}" [Group 1 ~]|| Group 1 active [P B Ip | | =& S 5/S Exampls\000-1DFA-2A24732C000000XXX0-20107 52\Settings\General
T @) 55 B Text [ 17 [ currentvalue [ New value [ nits [ Information [
E-E4 000-DFA-2424732C000000<0-2010752 Name B Max cars=20, def=
Status Bresker # Max cars=3, def=
©H Configuation ]
o % Settings Division # Max cars=64, def=
=2 Norinal Valuss [ Zone # Max cars=64, def=
"2 Date and Time - = _ _
Description 1 2 Max cars=64, def=
®Sa Communications
"&a Synchionization Description 2 = Max cars=64, def=
=5= Autodimming [+] Operation Mode # On On 0=0n, 1=Blocked, 2=Test, 3=Test blocked, 4=...
=3 [F] Phase 1 CT Ratio 2 80 min=1, max=100000, inc=0.01, def=1
®Sa Inputs Outputs LEDs . -
2 General Tralo [A Phase 2 CTRatio 2 1200 min=1, max=100000, inc=0.01, def=1
"5a Protection A Ground C.T. Ratic # 1 min=1, max=100000, inc=0.01, def=1
E Trip Enable 7] Phase VT Ratio 1 2000 min=1, max=100000, inc=0.01, def=1
2 Lockout Pemission .
2 Trn uipus [l Phase Sequence ABC ABC 0=ABC, 1=ACE, def=ABC
== Control " Angle Reference #
5= Coil Circuit $upervision 3 Invert Polarity #
=22 Schedule of Time B
"24 Dscilography B PLLEnable ® ves Yes 0=No, 1=Ves, def=Ves
B2 Buttons P1-PE B Simultaneous Commands # Yes Yes 0=No, 1=Ves, def=VYes
&2 Yoltage Transducer Monitaing
=fa Records
®Sa Cybersecurity
=f3: Control Dperations
- Y84 Records

63 Y = T o A 05 ] 03| BB i1/ 1216
Figure 16

3.3. Outputs

Click on the “+”signs until you reach the “Logical OR signals”option. This option must

configure the operating signals of the differential function.

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

=)

E ZlVercomPlus-2.13.3.1 db([3.55.3.0]

File View IEDs Configuration Help

||

HE!’ i ||Gruup1

jHGmup1a[:|ivE \%’@Bﬁlﬂ@é\

18

INSTRUMENTOS PARA TESTES ELETRICOS

...ettings\Inputs Outputs LEDs\Outputs\Slot A\Digital Output 1\Logic OR signals

T-(@) 5/5 Eranrle b Text [T [ Cunrentvalue | Newvalue || Units | Information
S DD-DFA-24247 320000000 0-210752 El | ¢ None Nene
B Status Signal 2 # None Nene
2 Configuration
o 9 Settings M signal 3 # None None
E Mominal Values [ signal 4 * None None
22 Date and Time "
== Communications &l signal 5 None None
"&a Synchionization Signal 6 # Hone Nene
E Autodimming Signal 7 # Nene None
2 Gerersl #
[21 8 inputs Duputs LEDs B signal 8 . None Nene
3 %8 Transdueers [l Signal 9 None None
== Inputs [ signal 10 # Mone None
E;:P“; " Signal 11 # None Nene
.é_ Digtal Dt Signal 12 # hone None
=g, [ signal 13 # None None
S Digital Output 2 [ signal 14 # None None
e EE:::E:EESE? Signal 15 # None None
=8, Digital Output 5 Signal 16 # None Mone
=82 Digital Output §
2 Digtal Output 7
"2 it B
=g Sht C
=g ShtD
"8 Leds
24 Genersl Trafn
(™3 Protection
=3 Tiip Enable
*8a Lockeut Permission
®Sa Trip Outputs
®Sa Conol
(™2 Col Circuit Supervision
=34 Scheduie of Time
&--*8a Oscilography
[x--®5a Buttons P1-P6
(€93 I = W | o [1og=T" 5 2 B 171672021 182
Figure 17
. i ” . . . . . . .
Click on the “Mone” option highlighted in the previous figure and make the following
adjustment.

B Signal 1 >
Signals I
Overfrequency Unit 1 Trip -

Owerfrequency Unit 2 Trip
Overfrequency Urnit 3 Trip
Owerfrequency Unit 4 Trip
Overfoltage of Valtage Transd.
F'l A [ifferantial |ni in

Signale groups

fnp

Phase & Instantaneous Unit 2 Trip
Phase & Instantaneous Unit 3 Trip
Phase & Instantaneous Unit 4 Trip
Phase & Instantaneous Unit 5 Trip
Phaze & Instantaneous Unit & Trio

terential Linit Trip

[ &l signals

Trip protection outputs

L]

ak

[ ]

=

Cancel |

A

Figure

18
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Repeat the above procedure for phases B and C and also input the “Differential Unit

Trip”signal. Then send the settings to the relay.

Bl ZlVercomPlus-2.12.3.1 db(3.55.3.0] - ul X
File View IEDs Configuration Help —
E2 B¢ | [Group 1 || Group 1active |B2 S Ep | H & S
T "Ea Synchionization e [ 17 [ currentvalue [ New value Units [ Information [
=fa Autodimming [ signal 1 # Differential Uni... |Phase A Instantaneous Differential Unit Trip
g E i:i’aémpmﬂms M signal 2 # Phase Alnstant... |Phase B Instantanzous Differential Unit Trip
B =2a Transducers [ signal 3 # Phase B Instant... |Phase C Instantaneous Differential Unit Trip
E--"5a Inpuls Signal 4 # Phase C Instant... |Differential Unit Trip
E 'g‘ 'Dét-pu;mm Signal 5 # None None
T B2 Dighl Output 1 [ signal 6 # None None
- [ signal 7 #* None None
"= Digtal Quiput 2 Signal & # None None
Digital Output 3 . .
Diseal Olutput 4 Signal 2 Nene Nene
=84 Digital Dutput 5§ Signal 10 # None None
== Dighal Duiput & [ Signal 11 # None None
2. Digital Output 7 N
s Serh [ signal 12 None None
-8y 5ot T Signal 13 # MNone Mene
*5 SllD Signal 14 # MNone None
"8 Lods M Signal 15 # N
=24 General Trafo 1gna one one
©-®2a Protection [ signal 16 # None None
B ®3a Differential Urits
=2 Differential
® 84 Instantaneous Differential
®Sa External Fault Detector
B #2a Winding 1
B ®8a Winding 2
"8 Directional
- *5a Waltage Restrained Dvercurrent
G- #2a Overoad
B--®5a Hot Spat Themal Urit
B "8s Voltage
"8 Frequency
- ®8a Overexcitation
"4 Cold Load
=& Yohage Transformer Supervision
"8a Fault Detector v
B e

> D o eo | [1ogsT w[40| BB 11162021 18457
Figure 19

Click on “General Trafo” in this option to adjust the nominal values of voltages, power,
connection and phase shift of the power transformer windings. The “Type of Tap” field
defines how the Taps will be calculated, which can be “Automatic” or “Manual’. If the
“‘Manual” option is used, the taps will be defined by the fields “Tap winding 1” and “Tap
winding 2”.
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- o x
[5]

®8= Digital Output 5
=8a Digital Qutput &
=82 Digital Output 7
Ba SlatB

B SlatC

" $ltD

E-"8s Leds

=

- ™5a Protection

®Sa Trip Enable

=5 Lockout Permission

"5 Trip Outputs

®Sa Conol

- ®8a Coil Circuit Supervision

"= Schedule of Time

== Oscilography

=Sa Buttons P1-P6

®Sa Vaoltage Transducer Monitoring
N

EE B B¢ |Group 1 ~||| Group 1 active |P2 2 B | @ & & S/S Example\000-IDFA-2A24732C000000XXX0-2010752\Settings\General Trafo]
T-(m) 575 Eanre Text = [ 17 [ Current value | | New value [ Units [ Informatien [
S8 ON-DFA-2424732C0000000-2M 0752 ] Wndg 1 connection Wy WYE 0=WYE, 1=DELTA, 2=ZIGZAG, def=WYE
¥ g':”';;wam B Z5 Filter wndg 1 £ yes Yes D=No, 1=Ves, def=Ves
2y Settings [ Wndg 2 connection # WyE DELTA D=WVYE, 1=DELTA, 2=ZIGZAG, def=WYE
*5a Norinal Values [ Wndg 2 phase ang # 9 1 min=0, max=11, inc=1, def=0
"iZs Date and Time B 75 Filter wndg 2 2 ves No 0=No, 1=Yes, def=Yes
(™= Communications
(" Synchionization [¥] Zero Seq Filter Type # Phase Channels | Phase Channels 0=Phase Channels, 1=1G Channels, def=Phas...
®Ea Autodimming [&] Reference Wndg # Winding 1 Winding 1 0=Winding 1, 1=Winding 2, def=Winding 1
E"a Genel [ Type of Tap # Automatic WManual 0=Automatic, 1=Manual, def=Automatic
"= Inputs Dutputs LEDs - . -
[ #8a Transducers Power Trafo 100 150 MVA  min=0.2, max=10000, inc=0.1, def=100
"8 Inputs oltage 1 # 400 230 KV min=0.4, max=1200, inc=0.1, def=400
2" Dutets B Voltage 2 ) 128 W min=0.4, max=1200, inc=0.1, def=400
E-*5a Sloth . - B i -
=2 Digial Ouiput | 2] Tap winding 1 = 15 A min=0.02, max=150, inc=0.01, def=1
== Digital Output 2 [EZ) Tap winding 2 # 2 A min=0.02 max=150, inc=0.01, def=1
*Sa Digtal Output 3 Gnd C Winding # 1 min=0, max=2, inc=1, def=1
=S8 Digital Output 4 F
B Autotransformer # MNo No D=No, 1=Yes, def=No

I - | == W 10gs T~ | ] EBwsrrraoerossios

Figure 20

Click the “+”sign near to “Profection” and select the “Differential Units” option. This

option defines how the restriction current will be calculated in the “Restraint Type”field. Be

careful, as there are two different methods.
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E ZIVercomPlus-2.13.3.1 db([3.55.3.0] — a x
File View IEDs Configuration Help

EE B B¢ ||Group1 ~||| Group 1 active |B2 @By =& &

"B Communications || Test [ 17 [ Current value | New value [ Units | Information [
"8 Synchrarization & 2 (12182 (11+12-1d)/2 D=(1+12-1d)/2, 1=(11+12)/2, def=(11+12-1d)/2
o E é';'::'g'"'“g [ Fault Detector Supenvision # ves Yes D=No, 1=Ves, def=Ves
"3 Inputs Dutputs LEDs [ Diff curr measure 2 Times Tap Times Tap D=Times Tap, 1= Ref Tap, def=Times Tap
B8 Transducers "33 Differential
E ‘D“u"t”::‘S #3 Instantaneous Differential
El-"8a ot 4

™82 Digital Output 1

™8a Digital Output 2

== Digital Output 3

=8a Digital Qutput 4

=82 Digital Output 5

™8a Digital Output 6

™8a Digital Output 7

=5a SlotB

"iga St C

- ®8a Slot D

"8 Leds

*8a General Tralo

E]] == Protection
[ERE S Differe:

- ®8a winding 1

- ®8a Wwinding 2

"8 Directional

- *5a Woltage Restrained Dvercurrent
"8 Overload

E--®5a Hot Spat Themal Uit

B "8s Voltage

B 8= Frequency

- ®8a Overexcitation

"8a Cold Load

8= Voltage Transformer Supervision
"8a Fault Detector

=82 Phass Selector

"8a Fuss Failurs

> o [ w0 [ [logs #s| BB 117001 025350

Figure 21

Click the “+”sign near to ‘Differential Unit” and select the ‘Differential” option and

make the following adjustments.
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File View IEDs Configuration Help —
B E’|E<| Group 1 ~||| Group 1 active |B% @ B | @ & &
T-(m) 575 Eanre Text [ 17 [ Current value || New value [ Units [ Informatien
T4 0D0IDFA-24247220000000X0-2010752 B Diff Enable No Yes D=No, 1=Yes, def-No
¥ g‘;‘;;wam Sensitivity 02 02 xta.. min=0.05 max=1,inc=0.01, def=0.3
o W Settinge Restraint slope 1 5 25 % min=5, max=100, inc=001, def=25
®Sa Nominal Values R Slope 1 Start 0 0 Xta.. min=0, max=2, inc=0.01, def=0
"iZs Date and Time Restraint slope 2 7 7S %  min=5, max=200, inc=0.01, def=75
(™= Communications
[ *#a Synchionization R Slope 2 Start 5 5 Xta. minz2, max=20, inc=0.01, def=3
"5 Autodimming B Ext Fault Block Enable Yes Yes 0=No, 1=VYes, def=Ves
E"a Genel [ 2nd Restr. Enab. No No 0=No, 1=Yes, def=No
E--®5a Inputs Outputs LEDs
8 Transducers 2nd Restraint PU 02 02 min=0.03, max=0., inc=0.01, def=0.2
"8 Inputs Bl 3rd Restr. Enab. No No 0=No, 1=Yes, def=No
2" e ) 3rd Restraint PU V] 035 min=005, max=0.8, inc=0.01, def=035
B ot
Digital Output 1 & 4th Restr. Enab. No No D=No, 1=Yes, def=No
Digital Output 2 [EF] dth Restraint PU 02 02 min=0.03, max=0., inc=0.01, def=0.2
Digital Output 3 [ Sth Restr. Enab. No No 0=No, 1=Yes, def=No
Digital Output 4
Digtal Dt 5 5th Restraint PU 035 035 min=0.05, max=08, inc=0.01, def=0.35
Digital Output & E Harmenic Restraint Mode Centinucus Continuous D=Continuous, 1=Dynamic, def=Continuous
= Digital Output 7 Diff Time Delay 0 0 s min=0, max=300, inc=0.01, def=0
iy ‘3:2:'; [ H Blocking Logic 20UTOF 3 20UTOF3 0=10UT OF 3, 1=None, 2=2 OUT OF 3, 4=3P..
s
=5a Skt D Cross Blocking Time 0.1 0.1 s min=0.03, max=300, inc=0.01, def=0.1
-|[!. "5 Leds B 2nd Block. Enab. Yes Yes D=No, 1=Yes, def=Ves
2 General Trafo . ~ N o
L mn P 2nd Blocking PU 20 20 %  minz5, max=100, inc=1, def=20
B ®8a Difterertial Urits Bl sth Block. Enab. Yes Ves 0=No, 1=Yes, def=Ves
g Sth Blocking PU 35 35 % min=5, max=100, inc=1, def=35
"5 Instantaneous Difterential [ Harmonic Blocking Mode Continuous Continuous D=Continuous, 1=Dynamic, def=Continuous
"y Extermal Fault Detector ’ d
" Winding 1 [ Inhibition Time for Harmonics &0 30 s minz1, max=300, inc=001, def=80
B " Winding 2 B Parallel Transformer No No D=No, 1=Ves, def=No
"8 Directional
B "5a Voltage Restrained Dvercurrent
%3 Overload .
&> o [ w0 [l [logs #s0| BB 11701 0ase:20

Figure 22

Click on the option “Instantaneous Differential”and make the following configuration.
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B ZVercomPlus-2.13.3.1 db[3.55.3.0) - o x
File View IEDs Configuration Help —
[ %] HE | B HGrDup1 BRI o =0 . <0-2010752\settings\Protection\Differential Units\Instantaneous Differential
T-(m) 575 Eranle | [Text = [ 17 Current value || New value Units | Information
S84 D0-DFA-262473200000000440-200752 B Inst Diff Enable No Yes D=No, 1=Ves, def-No
¥ Status & Inst Dff Pickup 2 45 ¥ta.. min=1, max=20, inc=0.01, def=8
@ Configuation
o W Settinge [ Inst Diff Delay 0 0 s min=D, max=300, inc=001, def=0
"5 Norinal Yaluss [ Ext Fault Block Enable Yes Ves 0=No, 1=Yes, def=Yes
"2a Date and Time
(™= Communications
(- ™5a Synchronization
®Sa Autodimming
B " General
E--®5a Inputs Outputs LEDs
B "fa Transducers
" 8a Inputs
= 'lj—- Outputs
E--®5a Slata
=8= Digital Dutput 1
=8a Digital Qutput 2
=23 Digital Output 3

Sa Digital Output 4
®8= Digital Output 5
=8a Digital Qutput &
: =82 Digital Output 7
Slot B

82 SlotC

" $ltD

B "ifa Leds

=8a General Trafo

E--®5a Protection

E-®8a Diterential Urits

"8 Differenial

"

®Sa External Fault Detector

B 5a Winding 1

5= Winding 2

"8 Directional

- *5a Waltage Restrained Dvercurrent
B "5a Overload

[ T TNCNE T

© D o o A [togs i e yv] B0z ovosiz
Figure 23

4. Application Manager

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

Figure 24

4.1. Differential software adjustments

Open the Differential application within the Conprove Test Center (CTC) software

area, as highlighted in the figure below.
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Figure 25

24

When opening the software, the “Seffings” screen will open automatically (provided

that the option “Open Seffings when Start” found in the ‘Software Opftions” 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.
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| 3 g3 @ = | Differential 202.162 (64 Bits) - CE-6710 (0151117 _

Home Display Software Options [7]
- > Tim
@ Hraset <% GOOSE Set B > Next Foint [ Waveform (D System 0 ‘F}ﬁ@ h:I Dn:/n
L g - >

@ sync.set s, svset =1 |~ phasors B relay = £, Cycles

Channels Start  Stop Settings| Present Recreate Restore View
Direc. 't} Connection () SEL Repart Charts Layout
Hardware Settings %
Test St | PoniTest SeachTest  Te
Insert/Edit Points General Inform_ System  Notes 40bs.  Explanatory Figwss  Check it Others  Connections lors -
Insert/Edit Faints General Options Test: 0 Legend
Differential Descr: | Differential Dats: Test Points: ~ Colors:
: ® PhaseA
NewPort iv| gt Tested device / MW PhaseB 25*:-‘*‘1
il
: - A froc
equence ...
lormation-
Location Phase A
ARL
< Substation: [CONPROVE v - IDift:
——____ s
Points Tested Phase B
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- IDif
No.| Fault 1Diff IRest Cty: [Ubedzndia ~ State IRest
Responsible: Phase C
Mame: [ Michel Rocksmbach de Carvalho ] - IDiff:
- IRest
Tool Test
CE6710 Series Num.: [015111770CM33222211USHVRGLGLGL2ZORXO
IRest [In]
[ IDiff and iRest ] Operating Region B0 900 1000 11,
Protection Status ;
Default  {w Preferences 0K Cancel
3 | ON Line New I

Figure 26

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 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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Settings
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Invert Polarity:
OvTsF
OvTD
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EETV
[a00A
[s0v
X
[s00A
200
Er
lloo
floo

dcTtsF
OcTE

a Fa'aa'al

Check List ~ Others
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L
b Fa'a'a'al
V¥
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—]

OBJ

S3E [ 3E

Phase F
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FN (2 Vb
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D [4] w

+ 3]
E-

Displ. D
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1,00
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Default Ev

QK Cancel

There are other tabs where the user can enter “Notes & Obs.

can create a “Check List” of the procedures for carrying out the test and also create a

Figure 27

AT

, “Explanatory Figures’,

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

4.2. Differential screen > Protected Equipment/ CT’s

In this tab you must inform the protected equipment, the number of windings, rated
voltages, rated powers, the primary and secondary currents of the main CT’s and the
currents of the auxiliary CT’s, if necessary. This test uses the settings for a relay that is
protecting a transformer. However, it is possible to test the bus, generator, motor and line

protections. For transformer protection there is the possibility of testing up to four windings

automatically.
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Settings et
General Protected Equipment /CTs Adjust Prot. Differential
Protected Equipment
Differential Eadlp
Equipment | Transformer/Auto Transf  ~ N2 of Phases: | 3@ w N2of Wind.: |2~
Descnpbon| Voltage Power |ConnectionVector Grouy Grounded
‘wind. 1 2300 KV | 1500 MVA Y - [¥] Yes
\wind. 2 1380 KV | 1500 MVA d | 10307 -
CTs
Main CTs  Auxiliary CTs ] Enable Auxiliary CTs
Descnption | Nom I Prim | Sec Connechon Vector Grouy
‘wind. 1 3765 A 400,0 A 5,00 A Ybar ¥
‘wind. 2 6.28 kA 6.00 kA& 5,00 A Yhar ~
Default Ev Preferences QK Cancel

Figure 28

4 3. Differential Screen > Adjust Prot. Differential > Settings

The first option in the “Data Entry”field is set to “User’, thus all other settings such as
TAP, lag compensation, mismatch correction, measurement current type, reference winding
for calculations and option Zero sequence elimination are enabled so that the user can,
according to the relay, perform the adjustment correctly (Free Configuration). This method
allows the user to test any type of differential relay, but it requires more knowledge of the

relay.

To facilitate configuration, the settings of the main relays available on the market have

already been standardized. When selecting one of the relays from the list, only
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parameterizable settings will be enabled. In this tutorial, the mask Z/V IDF / IDV / IDX” is

used.

Settings ¥
General Protected Equipment/CTs I Adjust Prot. Differential I
Settings Slope Definition
Differential —]
Data Entry: User I il I@
" ; ; AREVA MiCOM-PE31/P632 A
Differential Settings AREVA MCOM-PEA/PEAA Current Tolerance
- ’7 MICOM-P54% (BETA| ) Ii
PICkIJDZ 0,30 1n M:COM-PE-"-‘K ) } Relative: [3.00 %
GE 345 (BETA
Time: |0.00s GE489 ) Absolute; | 0,05 In
GE 845/8659/889
Restriction Cument EE g;fﬂs Time Tolerance
D GE SR745 (Fimware até 1399) e |3.00 %
{ llpl + sl - IDif] ) # K GE T80 (Fmware até 3.5) Relative: | 3.
= GE T&0/G60/MED .
2 INGETEAM PD250 Absolute: | 40,00 ms
- MARI PC5-578
General Options Reyrolle 75G14 DUQEBIAS-M o
120y TS SCHNEIDER P3T32 nsation:
s: | User Ler. SCHWEIDER Sepam &0 (T)
SCHNEIDER Sepam 80 (M) (BETA) v| © Befors Leg:
i () Mter 12
SEL 300G {G)
Reference Wnd. for
; - SEL 300G (T) 5, -
Calculations {In): SEL 700G <N T
SEL 387/587 P -
SEL 487 b s AT
SEL 787 i :
SIEMENS 75D600 (Siprotec 4) Pl A
SIEMENS 75D5/75D61 (Siprotec 4) L P
SIEMENS 7UT/7UM (Siprotec 4) ‘a}," \A{f"
SIEMENS 75D8x/75L8x (Siprotec 5) — —
MENS 7T 8% (Sinrate
ZIV IDFAIDWADX
Zero Sequence ENMENS
Default Ev Preferences 0K Cancel

Figure 29

Parameterize the ‘“Differential” and ‘Instantaneous” settings and the operating times
as zero (0.0s). Use the tolerances for current and time given in Appendix A. Note that the
formula for calculating the ‘Restriction Current” must be parameterized equal to the relay
setting. Another detail is whether the “TAP’s”field is calculated or defined by the user. In

the second case, it is necessary to adjust the values of each tap.
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Settings et
General Protected Equipmert/CTs Adjust Prot. Differential
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Differential
Data Entry: ZIV IDFADV/ADX ~
Differential Settings Instartaneous Settings Cument Tolerance
Pickup: Iﬂ.3ﬂ In Pickup: |4.5|} In F{elative:l.?r.ﬂ'l}i
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(lipl = sl - NDifl )/ K ~ Absolite: F{elative:|3.ﬂ'ﬂ' %
| 2 [300° Absolute:ldﬂ.ﬂll} ms
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Phase Shift Compensation:
I TAPs: User Def. ~ Set . .+,: Angle : @ Before Leg:
- _ o () Mter 12345
eference 1 User Def : )\ };\
~< N ]
P P
! - -~ ]I
I‘\. ,.r"' N Y "‘\\_\ /
A B
S N L
p X
Zero Seguence Bimination
Default Ev Preferences QK Cancel

Figure 30

By clicking on the “Set... ”icon, the tap values are configured.
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Set TAPs ... X

[] Use CT Mut.
TAPs
Descr. TAP
‘wind. 1 150 A
wind. 2 200 A

Ok Cancel

Figure 31

4.4, Differential Screen > Adjust Prot. Differential > Slope Definition

On this screen, the values of the slopes and the star of each slope are entered.
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Settings
General Protected Equipmert/CTs Adjust Prot. Differential
e [Sope oan]
Differential
Slope
Slope 1: IZE.[H] % Slope 2: IT"E.[H] %
Slope 1 Start: Iﬂ.ﬂ'ﬂ Slope 2 Start: |5.ﬂ'ﬂ'
5,00 ;
r;l
1.00 2,00 3.00 4,00 5.00 6,00 7.00 8.00 9,00 1000 11,00
Default Ev Preferences QK Cancel

Figure 32

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

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

K I DEE= Differential 2.02,162 (64 Bits) - CE-6710 (0131117)

Display Software Options

8

G Hrd Set

¥ Mext Point

&% GOOSE Set e
=0
>

@ sync.set s, sV set { Clear test
Channels ] start  Stop y
Direc. | %% Connection # Clear all
Hardware Generation

Figure 33

Then click on the highlighted icon to configure the hardware.

32

Channels Direct. [m] X
o
Model Reset for Hard & O Basic Hord [ it 105 [ <] Moo Cortim
Connected Set
Advanced
o | O ez = GODSE T Iv [ Iv
+  Seral Number:
& |01511177cCM33222211USHVRGLGLGL2ZORXD | . ON Line 5, §. Value Gean I‘ Clean I' mpot. Egot.. | £
Outputs: Analog. and SV Inputs: Analog. and SV Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
B . Analog Outputs ~ Sampled Valus Outputs »
NODT > |- _poen o
VYA Voltage Channel sl s e
1418 vy O Forward @ B LEHeEIEE | : |
Nominal Line  Source - Y t»» Descr. ardm Node mli
Frequenor: [EIE AOD2 | V2 - NDOT v |Vb v
Phase Seq.. |ABC ~ AOVO3 V3 MR
3ppower [956MVA ADVD4 V4 - NOG2 < |va -
e [3.19 MvA
Primary Yottage (FF): |13.80 KV
FN): |7.87 KV
Primary Cumrent: |400.0 A €L
Secondary Voltage (FF): [115.0V
(FN): [s6.40V
‘Secondary Curent |—5‘DDA Voltage Channel Cumrents Channel _
[0 ] 1 Va  AOVD v 5 la |ao0i [z 10
VIRE: [120.0 o2l w mowve2 || F [ Ib A0_102 ~ || [ao_l02 12 - NOOT |~
CTRF: |80.00 Ve AOVO3 v 7 le AO_ID3 ~(F AD_I03 13 > Noot vl -
VTRD/VTRF: [1,00 Vab ~|| E |8 IE £0_lo4 14 ~noez  w|la 0~
CTRE/CTRF: [100 FF Vbe ~“||er 3| IEP £0_105 15 ~ NOm2  ~ | -
Reverse Polarty. Vea v £0_108 16 - NOO2Z  w[le -
O vTsF OcrsF o [4] w v
Owro OcTe Cale. L) “eak. =10
k2 ~ k2
] Equal Parameters Among Nodes k [wwo[too [wvz]100 k Jwin[100 [tw2 100

Figure 34

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

method of the binary inputs and 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
() 2296 A; 550 VA
(O 2x 10,00 A; 300 VA

(O 1x192A; 1100 VA
(O 1x6.00A; 360 VA

Serial Number 01511177CCM33222211USHVRGLGLGL2Z0RXD

[ Connect VTs

Main  Sampled Value  Cthers
Binary Outputs:

Initial State

BO1: |[NO  ~ BO3:

BOZ: |NQ w BO4:
BOS and BOG type:

(® Conventional ~ BOS:

BOE:

(O IRIG (BO5) /Clock (BOS)

Transistor

NC
NC

NO
NO

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

4 4 4 4 4 4 4 4 44 4

Initial State

LV

LV

£

Auxiliar Source:

. 18 BI10: | Bl - Contact
@ . T
Electromechanical: 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 35

On the next screen choose ‘Basic” and on the next window (didn’t show) choose
“YES’, finally click on “Confirm”.

Channels Direct. O *
m
§| Mo & @
Set
CE6710 Ad ed
0 O Advanced o co0sE e
+  Serial Number:
E 01511177CCM33222211 USHVRGLGLGL2ZZORXO . ON Line Sy 5. Value..
= Import... Expot...
Figure 36
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6. Test Structure for Function 87

6.1. Test Settings

34

In this tab, the test set channels are associated with the relay phases the trip signal is

configured with the binary input. An important detail is to insert a pre-fault with nominal

values as shown below.

W 0 25 [ = | Differential 2.02.162 (64 Bits) - CE-6710 (0151117)

@ Hrd Set

@ sync. set

Display  Software Options

< GOOSE Set
5, SV Set

= . phasors  yRelay

Ex Waveform GO System -
=

\

7, Cycles

¥ IO 2
Re R View

Channels . Start  Stop ., Settings _ create Restor:
Direc, t¥ Connection - Y clear al & se Report Charts Layout
Hardware Generation Options Report Units Layout
Test St PointTest  Search Test |Test Settings
Generation Channels Direc Enable Pre-Faul 1 [] Enable Pre-Faut 2 Test Set
Wnd Phas Gen. Channel Mode Nominal - Wait Time for Data Entry: |60,00 s
01 |l | AO_IOT (Hrd: ) ~[Tn ATTA -150.0°
= Mukt. Tolerance: |1,00
01 |Ib | AO_I02 (Hrd: [2) M I 4T1A 90,00°
01 |lc |AO_I03(Hrd: I3) MIE 4T1A -30.00° Point Test
02 |la AD_I04 (Hrd: 14) MIE 523A 0* Wiait Time for Operation: [100,00 ms
02 |Ib |AO_I0S (Hrd: I5) MG 523A -1200°
02 |lc | AO_IO6 (Hrd: I6) MIG 523A 1200° Search Test
01 |Va |AD_VOI (Hrd: V1) ~ Initial step: Absolute Resolution: [100,00 mA
01 |Vb |AD_VO2(Hrd: V2) - Min. Resolution
~|  Relative Resolution: [0,50 %
01 |Ve |AO_VO3(Hrd:V3) -
02 |Va | AO_VO4(Hrd V&) - Wait Time for Operation: | 400,00 ms
02 |w hd [] Disconsiderthe characteristic in Search
2 |ve - Puised Search (Stop every increment)
Time Pre-Fault1: | 100,00 ms
icati - 1,10
Binary Outputs & Gooss - Fault Binary Outputs & Goose - Pre-Fautt1 Muliple of Toleranc for Verfication Test: |1,
BO 0:0;0;0:0;: 0 ~||BO 0:0;0:0:0: 0 - General Reset Time: |100,00 ms
GO GO
NEof repettions in case of generation emor: | 2 v
Generation Limis Test Mode Stop the test at the first failure []
I Max. Gen. per Chn. | by hard Mode Intelligent -
[¥] Use Hardware Limit Variation of RMS and Angle
lgnore Pre-Fautt operation [ ]
Stop Interf. | BID1 (Hrd: BIT)  ~ nitial |NA
Trgger Interf. | Software & Based Only on Generated Values
Wait for PPS [ ] 0,00s Cycle to Cycle Generation
) | ONLine New Aux Source: 110,00V | Heating: 0%

6.2. Point Test

Figure 37

For the point test, click on the ‘New Point” field choose the fault type and the

differential and restraint current values. Then click on the confirm button.
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2| § g3 (g = | Differential 2.02.162 (64 Bits) - CE-6710 (0151117)

Home Display Software Options [7]
@5 Hidset €% GOOSE Set B BB > MextPoint s Waveform GO System M o

@ sync.set s, svset { Clear test =1 . phssors B Relay = £\, Cycles &
Channels ) Stat  Stop o, Settings _ Present Recreate Restore Vie
Direc, 3 Connection G Clear all i s Report Gre e

X

Hardware Generation Options Report Units Layout

Test Set SearchTest  Test Settings

 Insert/Edit Points ~ | ~"System | Relay Details (Diagram) )" Chart | Waveform | Phasors -

General Options , 500 (i 7 o g

Data Entry: IDiff and iRest / ; ) Points Not Tested

/
- Source Location Curerts 7 @ Points Tested
i olors: Mot Test
Faut Location: IRest: [2,001n <400 J Pameed
Winding2 v / Fail
Creck [] /
Fault Type: ; Information:
300 4
< 5 i - IDiff:
i - Rest:
 Test Points - 4
Points Tested ;
No.| Fault IDif IRest | Region | Operaled | yoime | fime Status 200
Jf‘
4 /
100 .
/
W
0{«' IRest [in]
0 100 200 300 400 500 600 700 80D 900 1000 11

Errors List Protection Status

3 | ON Line New Aux Source: 110,00V | Heating: 0%

Figure 38

Another way is to use the “Sequence” feature of points by choosing the values of

“Initial”, “End”and “Step”. In this way the software automatically creates the points.
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I.Z IDEE=I Differential 2.02.162 (64 Bits) - CE-6710 (0151117)

@ Hrd Set

Display  Software Options

<% GOOSE Set 35 Waveform GO System

> Next Point iz &5 I:\
{ Clear test = . a

36

X

@ sync.set s, svset hasors '@y Relay £\, Cycles
Channels Stat  Stop o, Settings Present Recreate Restore View
Direc, t¥ Connection lear all [ SEL Report Charts Layout
Hardware Generation Options Report Units Layout
TestSet  Point Test Search Test  Test Seftings
Insert/Edit Points | ~ | #"System |/ Reloy Details (Diagram) ¥ Chart | Waveform | Phasors o
General Options 500 — end
" Dif [in] 7 o [ Lea
= Data Entry: IDifF and iRest / @ Ports Not Tested
/
; Source Location Sequence ;
—— : @ FPoints Tested
i Winding1 v

Initial: (0501 Step: [1.00In
Fault Location: 400

Winding2 ~ Final: |10.50In  N2of Points| 22 7
Fault Type:
300

Colors: Not Test
Passed
Fail

A
v

Remove A ABC v
.f‘
/Test Points - Vi
Points Tested
Time. Time 200

Information:
Current Point

- IDiff:4,699 In
-Rest0.193In

No.| Fault IDif IRest Region | Operated | pominal Real Status

i1 ABC 100 In 200In Operation - 0s Not Tested 7

/

ot 1Rest [In]
DiFf and iRest Time 0 100 200 300 400 500 600 700 800 900 1000 11
Enorslist | Protection Stotus
| ONLine | New [ | Aux Source: 110,00V Heating: 0%

Figure 39

Start the generation by clicking on the icon highlighted below or using the command

Alt +G”.

H I DE = Differential 2.02.162 (64 Bits) - CE-6710 (0131117)

a = Hrd Set

Display Software Options

-

=" GOOSE Set

,

¥» Mext Point

@ sync.set s, sV set Clear test
Channels ) Start | Stop o,
Direc, ¢4 Connection - # Clear all
Hardware Generation

Figure 40
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6.3. Final Score Test Result

It is verified that in the operating region the relay acted within the expected time. In the

non-operation region, the relay does not actuate.

L | g5 id < | Differential 202,162 (64 Bits) - CE-6710 (0151117)

Home | Display  Software Options
@5 HidSet %0 GOOSE Set ' [ > Next Point B Wausform G System M D‘Z/I
3 ;
B

@ sync.set s, 5Vset o Cleartest =1 . phasors B relay = \, Cycles
Channels Start  Stop Settings _ Present Recreate Restore View
Direc, T3 Connection = @ Clear al &) sEL Report Charts Layout
Hardware Generation Options Report Units Layout

TestSet Point Test SeachTest  Test Settings
/" Insert/Edit Points ~ | /System | Relay Detsils (Diagram) )} Chart | Waveform }“Phasors -
Insert/Edit Points General Options 59 it i ——n Legend

/ A | 4 Points Not Tested
/ 5
i ; @ Foints Tested
New Pot {¥|  [iyinding] 46510 / / b g o
/ olors:
EnaTE 1050 In 4y 7 Iy Passed
Winding2 / o Fail
Remove fi
g Information-
R Al ¥ ;
emeve = AEC ," il Current Point
2o ; g - IDif:2.801 In
< > i e
= s - Rest4.260 In
Test Points = 4
Points Tested / .
/ ®
y G ~ %
Mo.| Fault \Dif IRest Region | Operated Nl,'““i':d 1;{";':, Stats 200 b
f: g
/
21| ABC 4651n 950In | Operation Yes 0s T43ms Passed / )
Mo i
2| ABC 4351n 105000 | pperation No - - Passed 100 d °
2| mEC 465In | 1050In | Operatien Yes 0s 2878ms Passed /2(/
v D{;‘ IRest [In]
Diff and iRest [7] Operating Region (] Time 0 100 200 300 400 500 600 700 200 900 1000 11,

Errors List Protection Status

3 | ONLine New Aux Source: 110,00V | Heating: 0%

Figure 41

6.4. Search Test
To perform the search test, click on the “New Line” field, choose the fault type, the

restraint current value and confirm.
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W | gz () = | Differential 202,162 (64 Bits) - CE-6710 (0151117) X
Home Display Software Options [7]
5 Hrdset €% GOOSE Set B > Next Point £35 Waveform G system o M
@ sync.set s, svset { Clear test —' - phasors ‘@ Relay = £\, Cycles & £l
Channels Stat  Stop . Settings __ Present Recreate Restore Vie
Direc, 3 Connection G Clear all i s Report Gre e
Hardware Generation Options Report Units Layout
TestSet  Point Test Search Test  Test Seftings
~Insert/Edit Points - System | Relay Details (Diagram) }"Chart |"Waveform |"Phasors =
General O 500 — : d
eneral Options BTl - O Legen
Data Entry: IRest IRest:|5.00 In et Search Paints
T Source Location: | -
) 0.10In 1.001n 47D | Colors: Not Test
Fault Location: : ; ¢ Passed
i ~ 293 9 | Fail
Winding2 893In / |
Fault Type: /" | Information:
¥ i / |
200 {
/ { - IDiff:
Test Points = / { =Gi=3
Points Tested / |
N2 Fault IRest IDifiNom | IDiffReal Status 2,00 4," /
1 ABC 5001 1551 Not Tested 7
/ / |
1.00 L
4 |
/ / {
;
/
i {
nl { IRest [In]
D 100 200 300 400 500 600 700 800 900 1000 1

Errors List Protection Status

3 | ON Line New Aux Source: 110,00V

Figure 42

Heating: 0%

There is also another way to add test lines, by adding a search string. To do this, just
click on the “Sequence” button and select the initial and final restriction current of the

search and the step between them.
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2| § g3 (g = | Differential 2.02.162 (64 Bits) - CE-6710 (0151117)

Home Display Software Options
@5 Hidset €% GOOSE Set B > Next Point s Waveform GO System M o

39

X

7= 3
@ sync.set s, svset { Clear test - Phasors gy Relay £\, Cycles &
Channels ) Stat  Stop o, Settings _ Present Recreate Restore View
Direc, 3 Connection G Clear all i s Report Gre e
Hardware Generation Options Report Units Layout
TestSet  Point Test Search Test Test Settings
Insert/Edit Points | - System | Relay Details (Diagram) ) Chart |"Waveform | Phasors -
sert/Edt Line General Options 5,00 — ; end
— if ] q Lo
o Data Entry: IRest IRest:[5.00 In i1 et Gearch Points
; Source Location Sequence A ®  Found Points
New Line iwv " ; |
i Winding1 v /

Winding2 v Final: [10.50In NeurPo.m4ﬂ / Fail

Fautlt Type: Information:

Current Point
100

: Intial: [050I  Step: [1.001n 00 ;o Colors: Mot Test
Fauit Location: : r / Passed

‘ / { - IDiff-4,386 In

Test Points - ra ! -Rest1.045In
Points Tested
Ne|  Fault IRest | IDifiNom | IDiffReal Stalus 2,00 - ¢

[ |

v {
N { 1Rest [In]
0 100 200 300 400 500 600 700 GO0 900 1000 11

2l ABC 500In 155In = Not Tested

Errors List Protection Status

| ONLine | New [ | Aux Source: 110,00V Heating: 0%

Figure 43

Start the generation by clicking on the icon highlighted below or using the command

Alt +G”.

IK I DE = Differential 2.02.162 (64 Bits) - CE-6710 (0131117)

Hame Display Software Options
a = HrdSet €0 GOOSE Set ’ > Mext Point
5, SV Set { Clear test

g Sync. Set
Channels Start | Stop

Direc.  ©¥# Connection - ¥ Clear all

Hardware Generation

Figure 44

6.5. Final Search Test Result

It is verified that all differential current values found are within tolerance.
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I,Z oEE=1 Differential 2.02.162 (64 Bits) - CE-6710 (0151117) - X

Home Display Software Options [7]
@5 Hidset €% GOOSE Set > @ > Next Point R Waveform @D System M Dk:/%
5, 5V Set

@ sync. set o Cleartest —!  phasors  FRelay : 1y Cycles *

Channels ) Start | Stop Settings _ Present Recreate Restore View
Direc. T3 Connection - @ ciear al & sEL Report e e o
Hardware Generation Options Report Units Layout

Test Set Poirt Test Search Test  Test Seftings

#" Insert/Edit Points - System | Relay Details (Diagram) }"Chart |"Waveform ]’Pha:urs -

Insert/Edt Lines General Options 5,00 Dt 7 O Legend

10.50In === Search Points

- i o }
Newline v/ s @  Found Points
050In 1.00In o i Colors: Not Test

Sequence I Passed
Winding2 1050 In 1 Fail
Remove g -
/ Information:
Remove Al ¥ /
e ABC { Current Point
200
P - IDiff:
Test Points - / -Rest
Poinls Tested b
-~ #’l
N°|  Fault IRest | IDiffNom | IDiffReal Status 200
10| aeC 8501n 4181 4181 Passed 4 /
1| aec 9501n 4501 4481 Passed ¢

1,00
,,,,,,, /
B / g
f12 | aEC 1050 In 4501n 4481n Passed ’.f/
“

v nl IRest [In]
[ 1D#f Nom. [ IDf Real 0D 100 200 300 400 500 600 700 800 900 1000 1
EmorsList | Protection Status
2 | ONLine New Aux Source: 110,00V Heating: 0%

Figure 45

7. Report

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

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

24 Presentation Setting %

Language Inglés En-LIS s

=-HA

- [/ General Data Test

- [/] General Data of Tested Device
- [+/] Instalation location

- [#] Reference Values

Hardware Settings

Test Settings

Differential Protection Settings
Test Resutts

Selected Simulation Charts

- [#] Netes and Observations

- [#] Explanatory Figures

- [/ Check List

- [+] Connections

oK Cancel

Figure 46
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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. 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.

lz =2~ Bl Differential 2.02.162 (64 Bits) - CE-6710 (0151117) - a X
Arquivo Print Preview - o
" - % (Ol one page
@R & W% Lo 49
% Two pages
Print Setting Exportto Export 100 Previous Next Close Print
Page  Word Office to PDF % Page  Page Preview

Print Export Zoom View Close

ICONPROVEMESANAS
z:-som CE-600x m :-::;: CE-GOOX CQNPROVE

INDUSTRIA aCOMERCIO

DIFFERENTIAL - TEST REPORT

Descr.: Differential

Date: 17/11/2021 12:07:10

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

1. Device Tested

Ident .: 23031982; Type: Transformer Protection
Model IDF; Manufacturer: ZIV

2. Location

Substation: CONPROVE

Bay: 1

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

Printing Preview...| N° of Pages: 10

Figure 47
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8. Appendix A - Manufacturer Tolerances
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Differential Units

Pickup and Reset +3 % or £50mA of the theoretical value
(the greater) (In = 1A and 5A)

Measurement of average times of the differential unit with restraint

Type Enabled Times 10 Measuring Times (**)

(Sensitivity) 50Hz 60Hz

Blocking or 1.5 32 ms 28 ms
Harmonic YES 5 31 ms 28 ms
Restraint 15 31 ms 28 ms
Blocking or 15 28 ms 27 ms
Harmonic NO™ 5 17 ms 16 ms
Restraint 15 15 ms 14 ms

(*) When the Blocking type / Harmonic Restraint setting is in Dynamic mode, blocking / restraint by
harmonics will be disabled in interal fault conditions.

Figure 48
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9. Appendix B - Terminal Diagram

* Analog Channels IDF-A (2 Sets of Three-Phase Current)

43

Magnitude Analog Analog Channel SLOT (1/2 PINS
Channels description rack)
PHASE VOLTAGE AG VA VOLTAGE INPUT 1 C 1-2
PHASE VOLTAGE BG VB VOLTAGE INPUT 2 C 3-4
PHASE VOLTAGE CG ViC VOLTAGE INPUT 3 C 5-6
PHASE A CURRENT 141 CURRENT INPUT 1 C 7-8
WINDING 1
PHASE B CURRENT IB1 CURRENT INPUT 2 C 9-10
WINDING 1
PHASE C CURRENT IC1 CURRENT INPUT 3 C 11-12
WINDING 1
FPHASE A CURRENT A2 CURREENT INPUT 4 C 13-14
WINDING 2
FPHASE B CURRENT B2 CURRENT INPUT 5 C 13-16
WINDING 2
PHASE C CURRENT Ic2 CURRENT INPUT & C 17-18
WINDING 2
GROUNDING CURRENT 1G1 CURRENT INPUT 7 C 19-20

Figure 49
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10. Appendix C - Parameter Equivalence between Relay and
Software

Table 2
Differential Software ZIV IDF Relay
Parameter Figure Parameter

Voltage (Wind. 1) 28 Voltage 1 20
Voltage (Wind. 2) 28 Voltage 2 20
Power (Wind. 1) 28 Power Trafo 20
Power (Wind. 2) 28 Power Trafo 20
Connection (Wind. 1) 28 Wndg 1 connection 20
Connection (Wind. 2) 28 Wndg 2 connection 20
Vector Group (Wind. 2) 28 Wndg 2 phase ang 20
Ip Prim (Wind. 1) 28 Phase 1 CT Ratio (x 5,0A) 16
Ip Prim (Wind. 2) 28 Phase 2 CT Ratio (x 5,0A) 16
Is Sec (Wind. 1) 28 Relay part number --
Is Sec (Wind. 2) 28 Relay part number --
Differential Settings 30 Sensitivity 22
Instantaneous Settings 30 Inst Diff Pickup 23
Restriction Current 30 Restraint Type 21
General Options / TAPs 30 Type of Tap 20
TAP (Wind. 1) 31 Tap Winding 1 20
TAP (Wind. 2) 31 Tap Winding 2 20
Slope 1 32 Restraint Slope 1 22

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

45



-

-
CONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Slope 1 Start 32 R Slope 1 Start 22
Slope 2 32 Restraint Slope 2 22
Slope 2 Start 32 R Slope 2 Start 22
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