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Test Tutorial

Equipment Type: Protection Relay

Brand: ABB

Model: RET670

Function: 87 or PDIF Differential Percentage

Tool Used: CE-6006: CE-6710: CE-7012 or CE-7024

Objective: Test Settings, Testing Point and Survey of
Feature Slope

Version control:

Version | Descriptions Date Author | Reviewer
1.0 Initial release | 19/08/2021 | M.R.C. M.P.S
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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 must
always be consulted.

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 must handle the instrument. It should be noted that the user must

have satisfactory training in maintenance procedures, a good knowledge of the equipment under
tested and also be aware of safety standards and regulations.

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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Sequence for RET670 relay tests in DIFFERENTIAL software

1. Relay connection to CE-6006
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source

Connect the positive (red terminal) of the Vdc Aux. Source to pin 4 on relay terminal
X11 and the negative (black terminal) of Vdc Aux. Source to pin 5 of relay terminal

X11.
'Vdc Aux RELE
| X1
Max. 265V
. | +4
C, ®
Figura 1

1.2 Current Coils

Connect the 11, 12 and 13 current channels of the CE-6006 to pins 1, 3 and 5 of the
relay (slot 401) respectively, if the commons of the relay are short circuited, just
connect the commons of the channels to that point, otherwise connect the three
commons of the CE-6006 to pins 2, 4 and 6 of the relay then form the winding 1
connection. In the same way, to establish the winding 2 connection, connect 14, 15
and 16 current channels to pins 7, 9 and 11 of the relay respectively, connecting the
three common ones to pin 8, 10 and 12 (slot 401).

llla S O P

AR 7 T

Figure 2
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1.3 Binary Inputs
Connect the binary inputs of the CE-6006 to the binary outputs of the X31 relay slot.

e BI1to pin 01 and its common to pin 02.

(" ™

uTsS
BI3 BIS BI7

Bl4 BI6 BI8

Figure 3
2. RET670 Relay Configuration

Connect an Ethernet cable from the notebook with the relay. Then open PCM600 by
double clicking on the software icon.

PCMB00
atalho
e

Figure 4

Note: In this tutorial it is considered that there is no configuration in the relay,
so all parameterization will be inserted in the relay.

2.1 Creating a new file

First, a new project must be included. Click on the “File” option and then “New
Project ... ".
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# pcM600
[File | Edt Wiew Tools Window Help
[0 New Praject... Crl+N
Ii' OpenjManage Project... Ctrl+0
|
=1
i Exit
| 1: Local Server\CONPROYE
: 2: Local Server\Rockembach

Figure 5

Choose a name for the project, in thiscase “PDIF” was used and then click
on “Create”.

Create New Project

Server hame:

Project name:
PDIF |

Description:

{Ser“a'o apresentados os detallhes para a paremtrizagdo da fungao
| diferencial

I Create Il Cancel |

Figure 6

Right-click on the created plant and insert a substation.
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# | ocal Server\PDIF - PCM600

File Edit Wiew Tools Window Help
‘0@

vax

i Object Types v % X : Project Explorer

\_ General A ‘ /" Plant Structure

| Generic IECB18501ED 4 | 6 kG

iSlebsonns Al | ine [ Gerena » [ substation
. . Ab i

’T 2osiission EDS 2. ] Properties Create from Template. .. Cﬂl [EEn

Figure 7

Within the substation created, enter the voltage level according to the following

figure:

P | ocal Server\PDIF - PCM600

File  Edit View Tools ‘Window Help

LD R s B R Er EEEY

: Object Types v % X : Project Explorer

v aXxX

General o Plant Structure |

Generic IEC61850 IED = @& FDIF

|
= = =
|

A
Sub-Transmission [EDs A |
A

Transmission [EDs ﬂ!’i IED Compare

T4 IEC 61850 Configuration

Import ...

Export ...

| Mew 4 General

» IS woleage Level I

3‘: Cut Create from Template...

By Copy

Delete

Rename

Properties

Figure 8

Within the voltage level a bay must be inserted.
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# | ocal Server\PDIF - PCM600
File Edit View Tools ‘Window Help
D@ H B8 EEEEE
: Object Types v 2 X & Project Explorer v ax
| General 2 |/ Plant Structure |
| Generic|ECE1850IED & | = @ P%I_Ir:
[ = ol = Substation
| X ~ = R
Sl EDs 2 X Volage Level
| Transmission |[EDs A
B ] ﬂf IED Compare
T4 1EC 61850 Configuration
I New » IH General » I B Bay :]
& Cut Create from Template. ..
By Copy
Delete
Rename
Properties

Figure 9

The RET670 relay is inserted inside the bay.

# | ocal Server\PDIF - PCM600

File Edit View Tools Window Help
P06 b B @
: Object Types v % X : Project Explorer vax
= @ PDIF

=2 §-§T Substation
= ¥ Voltage Level

FEa

’ General
' Generic IEC61850 IED

| Sub-Transmission [EDs

RediRcgit o diiecd

| Transmission [EDs

!E” IED Compare
T IEC 61850 Configuration

Import ...

| New » | Generic IEC61850 IED >

Cut Sub-Transmission IEDs »

I Transmission IEDs 4 g; REB&670

iy &<

Copy

= REC670
. REG670
= REL&70
Properties I + RET670

Figure 10

Create from Template...

Delete

Rename
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2.2 Setting up communication
Choose the option “Online Configuration” and click on “Next >"

X

RET670 - Configuration Mode Selection Page

RET670 Configuration Wizard
Configuration Mode Selection Page ¢
XY

This wizard helps you to create configuration for your relays. Configuration wizard
sets the basic hardware and communication properties. The configuration can be

made either offline or online.

Configuration Mode
@ online Configuration

() Offline Configuration

]I Nexst > I

[ Cancel

Figure 11

Choose the “Next > " option again

RET670 - Communication protocol selection page
RET670 Configuration Wizard ' g
Communication protocol selection page . —
Ht
IED protocol: iECGlBSD ;‘
Communication provider:
[ Cancel ] [ < Back ] [ Nest > I
Figure 12

10
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On the next screen, the user chooses between two options “LANI” or “Front Port”,
then you must see in the relay which IP is configured. To do this, go to “Settings >
General settings > Communication > Ethernet configuration” and view the desired
IP. Adjust this value in PCM and in this tutorial the option “Front Port” was chosen.

RET670 - IEC61850 communication protocol 3

RET670 Configuration Wizard e B

IEC61850 communication protocol

PCM&00 communication

Port: Front Port v

IP address: M.1 .150. 3

[ Cancel ][ < Back l[ Next > I

Figure 13

Then click on “Next > " and on the next screen on “Scan”.

RET670 - Version Selection Page @

RET670 Configuration Wizard e E
Version Selection Page . “
ae s I"
i
Online Mode

Product Yersion

| Scan I

[ Cancel J [ < Back

Figure 14
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If the settings are correct, the software identifies the relay model and its version as
shown in the following screen.

RET670 - Version Selection Page @

RET670 Configuration Wizard m B
Version Selection Page

Online Mode

IED Type RET670

Product Version
Scan

[ Cancel ][ < Back ]I Next > I

Figure 15

On the next screen, the relay identifies the type of housing and display.

RET670 - Housing\Display Selection Page

RET670 Configuration Wizard p B
Housing\Display Selection Page . —
ae s l”
P
Online Mode
Housing Type : 670 series housing
Display Type : Large Integrated
[ Cancel ] [ < Back ] [ Next > I

Figure 16
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Finally, the complete relay information.

RET670 - Setup Complete Page
=
i

RET670 Configuration Wizard [ g

Setup Complete Page

Setup is complete. The configuration that is made for the selected IED is below :

IED Type [reTs7o I
Product Yersion [l 2.3 |
1P Address [to.1.1503 I
Order Option [Online Option Selected I

MOTE: Once configuration wizard is finished it can't be reopened.

Figure 17

2.3 TRM 91 _3U 31

Click on the “+” signs near to “IED Configuration” and “HW Configuration”.
Within the last option the relay shows all slots that are inserted in the relay. Right
click onthe “TRM 91 3U 31” option and select “Parameter Setting”.

# L ocal Server\PDIF - PCM600 BE‘@
Ble Edt Vew Toos Window Help

D@ Es b e EEEEE

iObject Types v & X} Project Explorer

£ Plant Structure
2 PDIF
& B Substation
= K Voltage Level
= B Bay
& | RETE7
= %] IED Configuration
& 8 HW Configuration
B BOM_3

@ Activate
% Time
@, Power system
% Communicat tion Properties
@ Anslog modules
B HMI

@ Monitoring

@ %3 Application Configuration

& 6 EE 6 RS

 Qutput v 3x

Object Message

quattafeira, 3de uho de 2013111541 ABB

|21 Logging |

Figure 18

In this window, the relations of current and voltage transformations must be
configured. In this case, only the first six current channels will be configured since
the protection to be analyzed is the differential.
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# | ocal Server\PDIF - PCM600

INSTRUMENTOS PARA TESTES ELETRICOS

Fle Edt View Tools IED Window Help
SH&| % BE v B [B)]) At perameters 2= k]
iObject Types v & X : Project Explorer vax | RET670 - Parameter Setting |
| General 2| Plant Structure ([ roup 7 Parameter Name ED Valus [SG1/Common] | PC Value [SG1/Commenl._| Ui
Generic EC618501ED 2 || = @ PDIF T Z
| SubTransmission EDs & et 5‘,‘6?,3"3""“ ~ NAMECHT “FRVECHT ™ 13 character(s)
= : S K vokage Level
Transtission [EDs 2 G- T By ' ChannelTypel off
S % RETET
' RatedTrans] 10 A 01 3000
5 % IED Configuration ol
i Hw Configuration v ClStaPointl ToObject
® BOM_3 =
= v Clsecl 1 A 1 10
® TRM_3I_30_31 CTprmt 200 & 1 33393
B8 | DCMAnalog]_312 . NAMECHZ TRME.CHZ 13 character(s)
® LED
@ % Activate setting group v ChannelType2 off
e ~  RatedTrans2 1.0 A 01 3000
@ % Power system
@ % Communication v CTStaPoint2 ToObject
@ % Analog modules
A o Clsec2 1 & 1 10
@ % Monioing v Clpim2 200 A 1 93393
A S
B~ Fg Application Configuration NAMECH3 TRMHCH3 13 character(s)
v ChannelType3 off
RatedTrans3 10 & 01 3000
~ ClStaPont3 ToObject
v Clsec3 1 A 1 1
CTpim3 200 A 1 93333
: Dutput v ax
Date and Time Categoy  User Obiect Message
DUFROUE - IRETET0[5C

quarta-feira, 3 de julho de 2013 11:50:33

ABB

Figure 19

Local Server\PDIF - PCM600

File Edit View Tools IED  Window
BH&E BB v uﬂ\@.\a- [B]) anparameters ol = B

EEX

§Dbl=:t Types v 2 X : Project Explorer vax RET670 - Parameter Setting | vd4bx
General 2| Plant Structure Group / Parameter Name IED Value [SG1/Common] | PCValue [SG1/Common] | Unit | Min Max ~
Generic IECE18501ED & || = @ PDIF NAMECH4 TRMH-CH4 13 character(s)
- issi 7 = & Substation
SubTransmission [EDs & S e el v ChannelTyped oft
Transmission [EDs 2 = T Bay v RatedTransd 10 A 01 3000
= | % RETE70 .
o %] IED Configustion v CTStaPointd ToObject
#a HW Configuration v Clsect 1 A 1 10
W BOM_3 -
- v CTpimd 2000 A 1 93939
@ TRM_9I_3U_31 NAMECHS TRM#-CHS 13 charactei(s)
8 LDCMAnalog!_312
® LED ChannelTypeS off
@ % Activate setting group v RatedTrans5 1.0 A 01 3000
@ % Time
Bele B e v CTStaPoint5 ToObject L
@ % Communication v CTsecs 1 A 1 10
@ % Analog modules .
oS S v CTpims 2000 A 1 93939
& % Monioing v NAMECHS TRM#-CHE 13 charactei(s)
- %3 Application Configuration ChannelTypet off
RatedTrans6 1.0 A 01 3000
v CTStaPoints ToObiect
v Clsech 1 A 1 10
v CTpimé 2000 A 1 93939
v NAMECH? TRM#-CHT 13 charactei(s)
v
: Qutput v ax
Date and Time Category User Object Message |

|| 27,2013 11:09:39.843

|
RETE70 SCL import successful |

[ Logging

quarta-feira, 3 de julho de 2013 11:52:16

ABB

Figure 20

In the icon highlighted in green in the previous figure, the changes are sent to the

relay. There are three shipping options:
1. Submit only a specific value;

2. Submit all changes made within a setting group.
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3. Send all parameterized settings within the group.

In this case, only the settings that have been changed are sent.

H Write parameters to RET670 @

Parameter range
|® TRM_91_3U_31 |

selected group

Parameter options
(5) Changed parameters Read back

() All parameters

I oK I[ Cancel ]

Figure 21

Note: Whenever the user makes a change in any setting group, this procedure
must be repeated.

2.4 SETGRPS: 1

Click the “+”sign near to “Activate setting group” and then “SETGRPS: 1" and
make sure that group one is active.

# | ocal Server\PDIF - PCM600
Ble Edt View Tools IED Window Help

Fli 8 5 B[R] =[] B [B]) aeweretes nld = =k 3]

v 2 % [ _"ReT670- parameter setting | v 4bx
Gioup / Parameter Name. | IED Value [SG1/Common] | P i

v ActiveSetGrp
v MAXSETGR

= 8 volage Level
= F Bay
= % RET670
= % IED Configuration
= i HW Configuration
8 BOM_3
8 BIM_¢
B TRM_3|_30_31
B LDCMAnalog_312
@ LED
%y Activate setting gro
o B

A E 0

M 9
@ %3 Application Configuration

: Dutput vax
Date and Time. Category User Obiect Lo

1) 3/7/2013 12.00.26.000 Message  [local\CONFROVE -... RETE70

&) 3/7/2013 12.0033.078 Message  [local\CONPROVE -.. RETE70 =

i) 3/7/2013 12.00:34.000 Message  [local\CONPROVE -... RETE70 3

] Logging

quattadeia, 3de juho de 2013120045 ABB

Figure 22
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2.5 PRIMVAL: 1

Click on the “+” sign near to “Power System” and select the “PRIMVAL:1" option.
In this group the frequency value is adjusted, being in this standard 50.0Hz relay.
Change the value to 60.0Hz and send the settings to the relay.

® Local Server\PDIF - PCM600 FEX)

Ele Edt Wew Joos [ED Window Hep

ST~ N NN = 0 A Y = Y P =3 59

iObjectTypes v # X : Project Explorer A3 [ RET670 - Parameter Setting | v dbx
General 2| Plant Structure Group / Parameter Name 1ED Value [SG1/Common] I | Min
Generic ECE18501ED. 2 | = © Ffelf |
& o Substation
SebTormissonlehs, 5K Volage Level
= T Bay
& % RETEM0

= %] IED Configuration
] onligurato

8 BOM_3

8 BIM_4

@ TRAM 913031

8 LDCMAnalog!_312
LED

="
= B Activate setting group
ETGRPS:

@ Time
% Power sstem

o8

£ TERMINALID: 1
o PRIMVAL:1
@ % Communical tion
- @ Analog modules
& % HMI
@ @ Monitoiing
@ %2 Application Configuration

: Output vax
Date and Time. Category User Object Message ~

\:l/ 3/7/2013 12:00:26.000 Message [local\CONPROVE -... RETE70 Parameters wiitten successfully

A 3/7/2013 1200:33.078 Message llocal\CONPROVE - .. RETE70 R 1 fr

{I/ 3/7/2013 12:00:34.000 Message [local\CONPROVE - ... RETE70 &

] Logaing

quartarfeira, 3 de julho de 2013120814 ABB

Figure 23

2.6 AISVBAS: 1

Click on the “+” signs near to “Analog modules” and select the option “AISVBAS:
17 and set as the reference channel the channel “TRM40-Ch1” which is equivalent to
the current phase A.

 ocal Server\PDIF - PCM600 [BES

Fle Edt View Tools [ED Window Help

DS EIS) LB 6| [EREE S 560 [E] B[E] s 5@ = k- [3]

 Object Types v # X Project Explorer ~ 3 % | RET670 - Parameter Setting v abx

x Plant Structure Group / Parameter Name | IED Value [SG1/Commen] | PC Value [SG1/Commen]..LUnit | Min
2l = @ FOF
2 &t Substation
= % Voltage Level v PhaseAngleRef
2 & F by
= % RETST0

= %] IED Configuration
= 8 HW Configuration
R BIM_4
® TRAM_ 93031
8 LDCMAnalog!_312
W LED
@ Activate setting gioup.
o SETGRPS: 1
% Time
@ Power system
o TERMINALID: 1
o PRIMVAL 1
@ Communication
@ Analog modules
o AISVBAS: 1
@ HMI
@ Monitoring
& %3 Application Configuration

0@ I

0f:}

B8

: putput vax
Date and Time: Category User Object Message L

1 3/7/2013 120026000 Message  [local\CONPROVE -.. RETE70.
:l/ 3/7/2013 12:00:33.078 Message [local\CONPROVE - ... RETE70
3 3772013 120034000 Message  [local\CONPROVE -... RETE70

] Logaing

quatafeiia, 3dejuho de 2013121521 ABB -

Figure 24
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2.7 Application Configuration

Select the “Application Configuration” option, right click and choose “Application
Configuration” again. In this field, the protection logic blocks must be entered.

# |ocal Server\PDIF - PCM600 E”E‘jg}

CFle Edt View Toos IED Window Help
a2 = | e [

iDwH &b BB o

; Object Types v # X Project Explorer RET670 - Parameter Setting | vdbx
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Transmission [EDs 2 @ T Bay
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@ LED
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@& Time
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= % Analog modules
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¢ Dl.ltwt A
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\i/ 3/7/2013 12:00:26.000 Message [local\CONPROVE -... RETE70 Parameters wiitten successfully
d) 3/7/2013 12:00:33.078 Message [local\CONPROVE - ... RETE70 Reading B parameters from IED =
3 3/7/2013 12:00:34.000 Message (local\CONPROVE - ... RETE70 Parameters read successfully &
1 Logging |

quartateiia, 3 dejulho de 2013122155 ABE

Figure 25

On the screen that opens, click with the right button and then choose the
option “Insert FunctionBlock”.
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File Edit View Tools Format Insert IED Debug ‘Window Help
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Al 2 |/ Plant tructure | 1 2 3 1@
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Metering 2 B LED ||l Insert Page rl+5hif |
a i Insert Variable »
g 2 = % Activate setting group
- - £ SETGRPS: 1 2 Insert FunctionBlock Clrl+Shift+F
Multipurpose protection & @& Time
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Remote commurication A & % Power system
" £ TERMINALID: 1 5
2 Delete page CtrlShift+D
Scheme communication A O PRIMVAL 1 b
Station communication & @ % Communication Select All Ctrl+a
isi A = % Analog modules
Supervision 2 gl gl e A
2
Voltage protection 2 @ % HMI Vec Crkshife+L
Hardware /0 2 & % Monitoring
- %3 Application Configuration
b
& X
\_MainApp v b
ure | Application Configuration W @[ 101 o | (o | 159183
: Dutput vax

i Mainépplication Name | PageNo | Description

| Loaging | Application Configuration

quattafeia, 3 de jubho de 2013122703 ABB

Figure 26
2.8 SMAI1 (Winding 1 Currents)

Click on the “+” sign near to “Basic IED functions” and insert the “SMAI1” block
that will be responsible for the current channels of the first winding. To understand
the perfect functioning of the different blocks, consult the RET 670 manual.

Insert Function Block @

Select a Function Block Type
1* Basic IED functions A
i 4 3PHSUM
4 ActiveGroup
4 ATHSTAT
4 CHNGLCK
-4 DOSFRNT
-4 DOSOEMAB
-4 DOSOEMCD
4 INTERRSIG
JF LocalHMI
PRPSTATUS

SMAID
2 sMani
2 sMan2 v

Insert [ Cancel

Figure 27
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On the next screen set the “Cycle Time” to 1.

Function Block Instance @

Mame:

Cycle Time:

Execution Order,
Instance Number:

INSTRUMENTOS PARA TESTES ELETRICOS

|SMaI j
v
125 v

[ Assign H Cancel ]

Figure 28

The next step is to route the function block’s channel input with its physical channel.

To do this right click outside the block and choose the following option.

(& Paste Chri+y

E] Insert Page Ctrl+shift+P
Insert Yariable >

#  Insert FunctionBlock Crl+5Shift+F

| Insert Hardware Channel Ctrl+Shift+H

Delete page Ctrl+Shift+D

Select All Ctrl+A

&8 Find Ctrl+F

| Lock Ctrl+Shift+L

Figure 29

Choose the option “Analog Input” and click on “Insert”.
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Insert Hardware Channel @

Select a Hardware Channel
' = 4 Hardware Channels

4 Binary Input
4 Binary Output

E 3&nalog Input

Insert [ Cancel l

Figure 30

Hardware Channel Allocation @

Hardware Module I TRM_91_3U_31 v

Hardware Channel CH1 v

User Defined Name CH1

[[] Create unassigned Hardware Channel

[ oK ] uancel J

Figure 31

Repeat the procedure of the previous 3 figures changing the option of “Hardware
Channel” to CH2 and CH3. Then make the connections with the block.
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# | ocal Server\PDIF - PCM600
File Edit View Tools Format Insert IED Debug Window Help
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— o = 9 Activate setting group L EnET -
Moot — o SETGRPS:1
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Hardware 1/0 A @ % Monitoring
@ %3 Application Configuration
v
& B
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e | Application Configuration D) @ [ 101 || & o) 201286
 Output vax

| Main&pplication Name  Page No Description

| Logaing | Application Configuration

quartateira, 3 de julho de 2013141415 ABE

Figure 32

Assign an output to the “A4I3P” option. Right click and choose “Insert Variable >
Output”.

| || Insert Page Ctrl+Shift+P

| Insert Yariable » Input

E 3 | Insert FunctionBlock Ctrl+Shift+F Output
Insert Hardware Channel Ctrl+Shift+H
Delete page Ctrl+Shift+D
Select all Ctrl+a

&8 Find Ctrl+F
Lock Ctrl+Shift+L

Figure 33

Choose a name for this variable, in this case, “AI3P W1 and connect with the
output “AI3P”.
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# | ocal Server\PDIF - PCM600

File  Edit Wiew Tools Format Insert IED Debug ‘Window Help
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Figure 34
2.9 SMAI2 (Winding 2 Currents)

Repeat the procedure from figures 26 to 34 changing the used block to “SMAI2”, the

channels to CH6, CH7 and CH8 and the output variable to “AI3P W2".

ocal Server\PDIF - PCM600

EEX

File Edit WView Tools Format Insert IED Debug ‘Window Help
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Figure 35
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FXDSIGN (Fixed Signals)

Right-click on the new tab, choose “Insert Function Block”, click on the “+” sign
near to “Logic” and finally choose the “FXDSIGN” block. In this block a group
signal equal to zero is set.

Eile  Edt Wiew Tools Format

Insert

IED  Debug  Window Help
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Figure 36

quartafeia, 3dejuho de 201314:37.04  ABB

Click “Assign” in the next figure (not shown) and assign an output variable to the
“GRP_OFF” signal. This signal is required for the next differential block.
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Figure 37
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Change the name of the tab to “SINAL _FIXO".

EEX

File Edit View Tools Format Insert IED Debug ‘Window Help
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Figure 38

Close the “Object Properties” window then click “Insert > MainApplication”.
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Figure 39
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TW2PDIF (Differential)

Right-click on the new tab, choose “Insert Function Block”, click the “+” sign next
to “Differential protection” and finally choose the “TW2PDIF" block.
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Figure 40

quartafeira, 3de julho de 2013144558 ABB

Insert two input variables using the same names given for the outputs of the current
blocks, two input variables with the name of the fixed output and link with the current
inputs of the current block. Create an output variable with the following naming.
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Figure 41

Change the tab name to “DIFERENCIAL .
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2.12 Binary Outputs

The last block to be created is the binary output block. So create a new tab as shown
below.
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Current protection 2 @E a l
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Impedance protection & B BIM_4 . e
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2
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Station communication & % Communication
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5 w3 1F AISVBAS: 1 e
Valtage protection 2 & B HMI LEs
Hardware 1/0 A ® % Monitoring e
- %3 Application Configuiation
‘ v
‘ < - k]
CANAIS_CORRENTE |_SINAL_FIXO )\ _DIFERENCIAL | > d4b
| ==
sre | Application Configuration W | @ || EE | | | 3024
Output v ax
i Main&pplication Name ~ Page No Description
I Logaing | Application Configuration
quattafeira, 3 de julho de 2013145305 ABEB
Figure 43

Right click inside the new tab and choose “Insert Hardware Channel”, then “Binary
Output” and “Insert”.

D - Insert Page Ctrl+Shift+P
Insert Yariable »
#  Insert FunctionBlock Crl+5hift+F

| Insert Hardware Channel  Ctrl+-Shift+H II

Delete page Ctrl+Shift+D

Select all Chrl+A

&4 Find Ctr+F
Lock Chrl+Shift+L

Figure 44
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Insert Hardware Channel @

Select a Hardware Channel
= 4 Hardware Channels

Binary Input

E 3Binary Output |

Analog Input

Insert [ Cancel

Figure 45

The next step is to choose the channel module “BOM 3” and the binary output
“BO1"”.

™ Local Server\PDIF - PCM600
File Edit View Tools Format Insert IED Debug ‘Window Help
D4R e ErEHEinaDERL v PR HEMAERDNBE - 50 X |
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Current protection 2| = F Bay
Differential protection A =] = RETE70 I
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Voltage protection L @ % HMI
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quartadeira, 3 de julho de 2013150041 ABB

Figure 46
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Create an input variable using the same name as the differential block output variable
and associate it with each binary output. Change the tab name to “S4/DA_BINARIA .

@ | ocal Server\PDIF - PCM600

Fle Edt View Tooks Format Insert IED Debug  Window Help
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= 9 Activate setting aroup o200
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: Output v ax
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Figure 47

Click on the icon highlighted in green to validate the configuration, then “OK” and
save the configuration.
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Figure 48
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3. Parameterization of the ABB RET 670 relay

3.1 RET670 Parameter Setting

INSTRUMENTOS PARA TESTES ELETRICOS

Choose the top tab “RET670 Parameter Setting” and click on the “+” signs near to
“Application Configuration > DIFFERENTIAL > Differential protection >
TransformerDiff2Wind(PDIF, 87T)” and finally “T2WPDIF:1".

® L ocal Server\PDIF - PCM600 FEX)

Bl Edt Vew Toos [ED Window Help
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Figure 49

Make the following adjustments for differential function.

@ Local Server\PDIF - PCM600

Fle Edt Vew Tooks [ED Window
NSRS BB |

F s 5 B[] =] B[] s ulZ = | B kB

quattafeira, 3 de julho de 2013152933 ABB

: Object Types ¥ B X Pproject Explorer vax RET670 - Parameter Setting ] RET670 - Application Configuration v d4b X
General S /Fm Group / Parameter Name IED Value [SG1/Common] | PC Value [SG1/Common] |Unit | Min Max A
Geneiic ECE18501ED 2 || =& @ POIF TZWPDIF: 1
Sub-Transmission [EDs 4 | = o S RaledValiagew 110,00 wo| oo 200000
= 4 Volage Level
Transmission [EDs 2 g T Bay Ratedvoltagew'2 11.00 kY 005 200000
= "' “‘;ISI?D — RatedCurrentw'1 200 A 1 99999
= %5 Application Configuration RatedCurrentw/2 2000 A 1 93999
“ % Eﬁqﬁfﬁ%“m“ ConnectTypew1 Delta(D)
= [ DIFERENCIAL ConnectTypew2 WYE [Y)
; fb D""ev?::::s?;lovt?eclgﬁlﬁwwnd[PD\F,E?T] Ploe Hmbeine 1130deglag]
= TAWPDIF:1 ZSCurSubtiw/1 oif
B SAIDA BINARIA Z5CunSubtiv2 off
TeonfigForw1 No
CT1Ratingw1 3000 A 1 93999
CT2Ratingw1 3000 A 1 93999
TeonfigForw2 No
CT1Ratingw2 3000 A 1 99999
CT2Ratingw2 3000 A 1 93999
LocationOLTC1 NotUsed
LowTapPosOLTC1 1 0 10
RatedTa0LTC 3 1 Qo L
Selected parameter: T2WPDIF: 1/Setting Group1/SOTFMode
 Output vax

; Mainpplication Name | PageNo | Desciiplion

| Loaging | Application Configuration

quattafeira, 3 de julho de 2013 15:46:02  ABB

Figure 50

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.

Fone (34) 3218-6800

Fax (34) 3218-6810

Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br

30



4
NPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
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Figure 51

Save the parameterization by clicking on the icon highlighted in green in the previous
figure. Then click on the relay icon with the right button and submit the changes. In
the following message click “Yes”.
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Figure 52

9 ) Are you sure you want to write data to the following IED?
L]

Substation > Voltage Level > Bay > RET670
IP: 10.1.150.3

Press YES, if you are. Otherwise, press NO and check your communication parameters,
‘Writing to the wrong IED might lead to loss of data!

Sim Maa

Figure 53

4. Differential software settings
4.1 Opening the Differential

Click on the CTC application manager icon.

Figure 54
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Click on the “Differential ” software icon.

&= Conprove Test Center 2.02.160

—
s Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick Hﬁ Differential | I Multimeter
@, VCC Aux 1¥F Power Directional
EIE Calibration “{" Distance
IE:';, Teste Plan % Master
Remote Generation Meter
= PSBOoS Setup
Jﬁl Ramp Equipment Set. / Tests
. Ll: Harmenic Restrairt # Settings
Prlmary % Sequencer ﬁ Updste Fimuare
Primary Tests ¥ Synchronism U Software Language
$ cT ;7 Overcument
s T @l
il Transducer
<+ Transformer @ Transient Play Support
©Q Resistance P Documertation and assistance
Hz oIS Fa )
& PMaster L Tutorials
D \ideos
&F Contact
Other 23 Foum
Additional applications i Manual
[@ Transient View #¥ Quick Guide
lﬁ; Validate PDF Reports @r Self-diagnosis
W Statistical Analysis T Remote Access

Copyright © Conprove 15984 - 2021

Figure 55
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Kipnge-
Home Display Saftware Options
GF HrdSet % GOOSE Set - e
Settings X
@ sync.set s, SV Set
Channels X Start
Direc, 3 Connedtion General Inform_  System  Notes &Obs.  Explanaiory Figures ~ Cheok List | Others  Connections
Hardware T
Test Set FointTest  SearchTest  Test Seti Diferertial . e [
Insert/Edit Points - X
Tested device
Insert/Edt Peints General Options —
NewPoint [v [
H Winding1
Location
Sequence ..
Winding? Substation: | \,‘
o
< A Address: | ]
Test Points a: | hd T
Points Tested s
No.  Fault 1Diff IRest | R Name: | ]
Tool Test
CE-6006 Series Num : [0320711630210111001 1300C
s o prtens || K
Di#f and iRest. 7] Operating Region 1
Errors List | Protection Status
€3 | ONLine New Aux Source: 0,00V Heating: 0%

Figure 56

4.2 Configuring the Settings

When opening the software the “Settings” screen will open automatically (provided
that the option “Open Settings when Start” found in the “Software Options” menu is
selected). Otherwise click directly on the “Settings” icon.

m{ )

=" EX Differential 2.02.153 (&4 Bits) - CE-6006 (0320711)

m Home Display Software Options
a = Hrd Set %0 GOOSE Set 3 B > Mext Point — s Waveform GO System
o —
@' Sync, Set 5., SV Set {" Clear test 5|—' Phasors %Relay
Channels ] Start  Stop 1 Settings B
Direc, T3 Connection ! Clear a () SEL
Hardware Generation Options

Figure 57

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.
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INSTRUMENTOS PARA TESTES ELETRICOS
Settings X
General General Infform.  System  Motes & Obs. Explanatory Figures Check List Cthers  Connections
Test:
Differential Descr: | Differential Function Date: |
Tested device:
Idertif- 23031982 v] Model |RETS70 v|
Type: |Transf0rrner Protection vl Manufacturer: |ABB vl
Location:
Substation: [CONPROVE v
Bay: |'| ~
Address: |‘\-"|sconde de QOuro Perto75 - Neighborhood Custédio Pereira ~ |
Cty: | Uberandia v State:
Responsible:
Mame: |I'U'Iichel Rockembach de Carvalho w |
Sector: |Engineering v| Reaistry: | 00001 v|
Tool Test:
CE-6006 Series Num.: |1}321}?1163021D111ﬂ'ﬂ11m
Default Ev Preferences QK Cancel
Figure 58
4.3 System

In the following screen, within the “Nominal” sub 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 “Impedance” and “Source” whose data are not relevant for this test.
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Preferences QK Cancel

Figure 59

There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a diagram with all the schematic of the connections between the test set and the
test equipment.

5. Differential Adjustments

5.1 “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 2-winding transformer. However, it is possible to test, in addition to
the differential protection of transformers, the busbar, generator, motor and line
protections. For transformer protection there is the possibility of testing up to four
windings, using two test sets simultaneously.
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5.2 “Differential” screen > “Adjust Prot. Differential” > “Adjustment”

I 4 I
INSTRUMENTOS PARA TESTES ELETRICOS
Settings X
Gereral | Protected Equipment/CTs |  Adjust Prot. Differential
Differertial Protected Equipment
Equipment | Transformer/AutoTransf  ~ N2of Phases: | 3@ w N2of Wind.: |2
Descrnipbon| Voltage Power |ConnechionVector Grouy Grounded
ind. 1 00KV | 3810 MVA b -
Wnd.2 | 11.00KY | 3810MvA |y v 1(309 vV Yes
CTs
Main CTs  Auxiiary CTs [] Enable Auxiiary CTs
Descrnphion I Nom 1 Prim 1 Sec Connection Vector Grouy
‘wind. 1 20004 2000 A 1.00 A Yobj -
Wind.2 | 200kA | 200kA 1004 | Y
Default Ev Preferences QK Cancel
Figure 60

The initial default for the “Data Input” field is defined as “User”, thus all other
settings such as TAP, lag compensation, mismatch correction, measurement current
type, reference winding for calculations and zero sequence elimination options 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 data entry, the settings of the main relays available on the market have
already been standardized. When selecting one of the lists of relays, only the

configurable settings are enabled.
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(pl+lsl) /K ABESPAD e oian Relative:[10.00 %
: AREVA MCOM-P34X .
ki1 AREVA MCOM-PB31/P632 =] 20.00 m=

AREVA MCOM-P633/PE34
General Options | MiCON-P54X (BETA) .
TaPs. [Coouteted |k san aen o

s | Calculats GE 345 (BETA) + | ® Before Lea;

GE 489

GE 845/369/289 O Ater 12

Reference Wnd. for GEDTP e R

Calculations (In) GE SR745 s ™
GE SR745 (Fimware até 1999) A N )
GE T60 (Fimware até 3.5) [ V|
GE TE0/GE0/MBD : :
INGETEAM PD250 (P AN
NARI PC5-978 L S T
Reyrolle 75G 14 DUOBIAS-M - \ L
SCHNEIDER Sepam 80 {T) S =

SCHNEIDER Sepam 80 (M) (BETA)
SEL 300G (G)
ST

Zero Sequence Ei

Default Iv Preferences

Figure 61

=]
=

Cancel

Choosing the “4BB RET/IREG/RED-670" mask makes adjustments easier. Current
and time tolerances are taken from Appendix A.

Settings *
General Protected Equipment/CTs Adjust Prot. Differential
Settings  Slope Definition
Differertial
Data Entry: ABB RET/REG/RED-670 ~
Differential Settings Instantaneous Settings Cument Tolerance
Pickup: |0.30 In Pickup: | 7.00 In Relative: |5.00 %
Time: |0.00 s Time: |0.00s Absolute: 0,10 In
Angle Time Tolerance
Tolerance
lol - higher among lipl & s Absolute: Relative: | 1.00 %
1 300" Absolute: | 35,00 ms
General Options
Phase Shift Compensation:
Calculated ; {® Before Leg:
O Ater 12
1 User Def : /‘5‘.—-' /\
Zero Sequence Elimination
Default Ev Preferences QK Cancel

Figure 62
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5.3 “Differential ” screen > “Adjust Prot. Differential ” > “Slope Definition”

On this screen, the values of the “Slopes” and the “End Points”” must be entered.

Settings

General

Protected Equipment/CTs Adjust Prot. Differential

Differential

Settings

Slope

Slope 1: |3D.DD A Slope Z: |ED.DD %

End Section 1: |1.25 End Section 2: |5.00

8,00

7,00

6.00 -
'f
o /
5,00 4
7 /
o
5

400 . p

3.00

200

1.00

ok L
0 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00

Default  {w

Preferences Cancel

Figure 63

6. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.

H IDEHE-~ Differential 2.02.153 (64 Bits) - CE-6006 (0320711)

Home Display Software Options

&= Hrd Set "0 GOOSE Set B » Mext Point
» /
@ sync.set s, svset Clear test
Channels ] Start  Stop o
Direc, [¢# Connection ¢ Clear all
Hardware Generation

Figure 64

In then click on the highlighted icon to configure the hardware.
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Channels Direct. u] X
m
Model Reset for Hard - O Basic Herd: | pdapt /s || - Wodes: Confim
Comnected Set
CE6006  ~ Advanced
£ Serial Number.
3 - s I. I.
& |03207116302101110011XKK . ON Line v 5. Value &z Clean Import Export 3
Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary. GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC  Logical
= Analog Oulpuls  Sampled Value Outputs «[>»
NOOT > =] + - A
118 oy O Forward @ B Voltage Channels [ I¥-|#-|=-
Nominal lne  Source - |-1» Descr. Hardware Node Point
Y
Frequency: |60 Hz v O |
Phase Seq.. |ABC v ® ‘
D—s
3ppower: [4.78 MVA
1 [1,53 MvA ‘
Frimary Voltage (FF): [1380KV
(FN): [757 KV ‘
Primary Curent: [200.0 A 1
Secondary Voltage (FF): [115.0V
Fn: [es2ov AR L IV -l -|=-
St | T Voltage Channel Currents | channet | [Deser. Hardware Node Point
o T v | & Jmoon v [T
WIRER 200 2] w Fols b |A0I02 ~ a002 |12 v|noDt v v
CTRF: [2000 3 Ve 7 le AD_I0Z ~ AD_I03 12 = | NOO1 vl -
VTRD/VIRF: [1,00 Vab Els] E ~ |0l e N0z s v
CTRE/CTRF: [1,00 FF Voe EP 9] P ~| |a010s |18 v[nwoz vl v
Vea AQ0E |16 v|nooz vl -
Reverse Polarty
[ vTsF [crsk o 4] w
[ kD ~
Ovro Octe Cale | Cale |
V2 12 -
[ Equal Parameters Among Nodes k Jovo[100 [tovz2]ro0 k oo 100 [t Jro0

Figure 65

Choose the channel configuration, adjust the auxiliary source and the stopping
method of the binary inputs. To finish click on “OK”.

O 1x300V; 400 VA

(® Not Used

Default - Curents:
O3x20A0VA ~
(O 3x20A; 150 VA
O 3x4DA: 150 VA
() 2x 60 A; 200 VA
O 1x 120 A: 400 VA

o

IB: | 100mV/A (10R) ~
IC: [ 100mV/A(10R) ~

Binary Inputs:

hamical
El anical

O 2x20A; 400 VA
O 1x 30 A; 600 VA
O 1x24A; 1100VA

() Not Used

[] Connect CTs

TIP: To avosd performance protection, connect the curent channets before confirming the setting

BI1 & Bl2: .

BI3 & Bl4: .
Bl5 & BI6: .
]

EI7 & BIB:

o]

Settings x
Master Slave Binary Outputs: Auliar Source:
Initial State 250V
Model: | CE-5006 Serial N 03207116302101110011XXX BO1: |NO  ~
_220 ')
BO2: |NO ~ Lo
Analog. Qutputs: . (@) Default Fr
@ Defaut O Free BO3: [NC v~ 1oV
Default - Voltages:
BO4: ~
NC 60V
O 6x300V; 30 VA
O 3x300V;90VA 48V
O 3x300V; 150 VA Vi vz V3 V4 V5 Ve Curents Analog Input: 20
Y YYX X s one
O 2x300V; 200 VA IA: | 100mV/A (104
000000 A o

220,00 vV

Contact | 5Vpk 50 Vpk 100 Vpk

Cancel

Figure 66
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On the next screen choose “Basic” and on the next window (not shown) choose
“YES”, finally click on “Confirm”.

Channels Direct. O X
o
Set

CE-6006 Advanced
p o %0 GOOSE... Cancel
= Serial Number:
c 0320711630210111001130¢x - = 5, 5. Val
= 03207116302101110011 ON Line 5. Value... Import... Export..

Figure 67

7. Test Settings

In thesettings tab, the important thing 1is the correct direction of
the generation channels, the selection of the stop interface to “B/0/” and enables a
pre-fault with nominal values.

B2 | 3 5 (= | Differential 202153 (64 Bits) - CE-6006 (0320711) — X
Home  Display  Software Options 2]
a = Hrd Set €% GOOSE Set b W > Mext Point = Ky Waveform (5 System 1% |[(Dyseconds .F,w @J
@ sync.5et 5, SV set { Clear test “— ™ phasors g Relay . , Cycles K3
Channels Start  Stop g, Settings Present Recreate Restore View
Direc.  t¥ Connection ¢ Clear a &) SEL Report Charts  Layout
Hardware Generation Options Repart Units Layout
TestSet  Point Test  Search Test | Test Settings
Generation Channels Direc Enabls Pre-Faut 1 [ Enable Pre-Faut 2 Test Set
Wnd Pha: Gen. Channel Mode Hominal - Wat Time for Data Entry: [60,00 s
01 [la |AO_I0T (Hrd: 1) =T 1.000A 30.00°
= Mut. Tolerance: [1,00
01 |Ib | AD_I02 (Hrd: 12) - 12 1000A  [-9000°
01 |lc | AO_I03 (Hrd: 13) M B 1.000A 1500° Point Test
02 |la | AO_I04 (Hrd: 14) M 1L 1.000A 1800° Wait Time for Operation: |100,00 ms.
02 |Ib | AO_IDS (Hrd: I5) ~| |15 1.000A 60.00°
02 |lc | AD_IDG (Hrd: I6) ~| |16 1000A  |-6000° Search Test
0N |va h Initial step Absolute Resolution: | 100,00 ma
o |vb -
o T Min. Resolution ~ | Relative Resolution: [0.50 %
6 -
02z |va - Vilait Time for Operation: 400,00 ms.
= | M [ Disconsider the charactsristic in Search
= | h Pulsed Search (Stop very increment)
Time Pre-Fauit1: [100,00 ms
Binary Outputs & Goose - Fault Binary Outputs & Goose - Pre-Fault1 T T T (A
] 0:0:0:0:0:0 ~|[B0 000 0:0:0 - General Reset Time: [100,00 ms
GO GO
IN? of repetitions in case of generation emor: | 2 ~
(Generation Limits Test Mode Stop the test at the first failure []
[ib=x 3G e, gl e d Sode nielligent  ~ Protection Status Verfication Start/End of Test
] Use Hardware Limit Variation of RMS and Angle
lgnore Pre-Fault operation []
Stop Interf. BIOT (Hrd: BIT) Initial | NA ~
Trigger Interf. | Software ~ Based Only on Generated Values
Wiait for PPS [ ] 0,00s Cycle to Cycle Generation
3 ONLine New Aux Source: 220,00V | Heating: 0%

Figure 68

8. Point Test

For the point test, click on the “New Point” field and choose the fault type, and the
differential and restraint current values. Then click on the confirm button. To
visualize the point, click on the “Graphic” tab.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
41



4
NPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

£ | 3 5 [ < | Differential 20215 (64 Bits) - CE-6006 (0320711)

Home  Display  Software Options 2]

X

G, Hid Set €% GOOSE Set [ W > Mext Point k25 Waveform @ System = M )
@ sync.set 5, svset { Clear test & Phasors B Relay = , Cycles 3
Channels stat  stop Settings nt Recreate Restore Vie
Direc. ¥ Connedtion “ Clear all & SEL Charts  Layout
Hardware Generation Options Report Units Layout

" Insert/Edit Points ~ | System | Relay Details (Diagram) FChartI"v‘.‘a‘.efcrm | Phasors o

General Options 8.00 o Legend:
. _ Diffin] 7 T
Data Entry: IDiff and iRest / Lo 4 Points Not Tested
/
T Source Location: Curents = /
T 7.00 | & Points Tested
olors
Fauit Location IRest: {2001 Passed
o .00 i Fail
Winding2 G L1 7
Fault Type: ," Information:
b > Cenes! 5,00 i Current Point
! -
/m - / - IDiff:5,268 In
Foints Tested g - Rest0,624 In
400 .
_ . Time Time
No.  Fault 1Diff IRest Region | Operaled o't Reml Stalus /
3.00 3
;
;
.’I
2,00 +
.’.
¢
IRest [in]

200 4,00 6.00 8.00 10,00 12.00 14.00 16.00

Errors List Protection Status

€3 | ONLine New Aux Source: 220,00 V Heating: 0%

Figure 69

Another way is to use the “Sequence” feature of points by choosing the values of
“Initial”, “Final” and “Step”. This way the software automatically creates the
points.

bed

B | [y 5 i < | Differential 2.02.152 (64 Bits) - CE-6006 (0320711)

Home  Display  Software Options 2]

@5 HidSet £ GOOSE Set [~ % M >
@ sync.set s, svset Clear tes = , Cycles 3
Channels start Stop . it Recreate Restore Vi
Direc, T3 Connection ¢ Clear all Charts  Layout
Hardware Generation Options Report Units Layout

Test St Point Test  Search Test Test Settings

Insert/Edit Points ~ | System | Relay Details (Diagram) ) Thart | Wavefarm |/ Phasors o

o Legend

General Optiors 800 ol ; —
r i i

/ P Ay Paints Not Tested

/

Source Location Sequence o J & Points Tested

New Point |

Winding1 ~ /
Intial: (1001 Step: [1.000 /! Colors
i Fail

v : 0 6.00
Winding2 Final: [15.00In  N2of Pointd 20 ;i
Fault Type: ," Information:
M~ e s Cunent oin
I3 -
Test Points - / o3
Points Tested ! =G
400 4
_ . Time Time ;
No.| Faut 1Diff IRest | Region | Operated o' = Status
3.00 -
1 ABC 10010 200 | Operation - 0s E Not Tested /
/
.’I
200 3
.’.
ok iRest {in]

200 400 6.00 8.00 10,00 12.00 14.00 16.00

Errors List Protection Status

€3 | ONLine New Aux Source: 220,00V Heating: 0%

Figure 70

Click on the icon highlighted below or use the command “Alt +G .
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E}f 'DEH~| Differential 2,02,152 (64 Bits) - CE-6006 (0320711)
Home Display Software Options
a = HrdSet <o GOOSE Set ’ B > Mext Point
@ sSync, Set 5, SV Set { Clear test
Channels ] Start | Stop 1
Direc. % Connection - ! Clear a
Hardware Generation
Figure 71
It is verified that all points were successfully approved.
1 0 5 [ = | Differential 2.02.153 (64 Bits) - CE-6006 (0320711) - pe

Home Display  Software Options 2]
@5 HrdSet D GOOSE Set ’ ® > Hext Point B Waveform GB System % M M .

@ sync.set s, svset & Clear test =1 5. phasors B Relay = ~, Cydles
Channels Start  Stop ettings __ Present Eorr e Vi
Direc. t3 Connection - & Clearall [ SEL Report Charts Layout
Hardware Generation Options Report Units Layout
TestSet  Point Test Search Test  Test Settings
" Insert/Edit Points = |/ System | Relay Detsils Diagram) )} Chart | Waveform | Phasors -
Insert/Ed Points General Options 800 i i . O Legend:
/ A Points Not Tested
‘/ a @ $
I 7.00 @& Points Tested
New Point v |/ = : g
= Winding1 738In 4
4 L Colors:
Sequence 1500 In € Passed
Winding2 6.00 i Fail
Remove / .
1 Information;
Remove Al ¥ ;
Al ABC 500 & Current Point
g .
Test Points o / . y - IDiff
Points Tested ! e
4,00
- T " J >
. . ime ime /
No.  Fault 1Dt IRest Region | Operaled  pomie Remt Status I
No 3,00 :
28 | ABC 601l 4000 | paration No - - Passed A
.’I
29| ABC 7.38In 14.00In | Operation Yes Us 2422ms Passed 200 4
f..
30 | ABC 6550 1500 In Hol No - - Passed !
! : Operation ! [
1.00 |-+
3 ABC 738In 1500In | Operation Yes 0s 2538 ms Passed 0
i i
© e i IRest [in]
D¥f and iRest 4] Operating Region 7] Time 0 200 400 600 800 1000 1200 1400 1600
ErrorsList | Protection Status
13| ONLine Mew Aux Source: 220,00V | Heating: 0%

Figure 72

9. Search Test

To carry out the search test, click on the “New Line” field, choose the fault type, the
source location, the short location , the restraint current value and confirm.
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2| 3y 5 1 - | Differential 2.02.153 (64 Bits) - CE-6006 (0320711)
Home  Display  Software Options 2]

X

G, Hid Set €% GOOSE Set [ B > k25 Waveform @ System M M .
@ sync.set 5, svset £ = B relay , Cycles
Channels Stat  Stop Settings Recreate Restore Vie

Direc.  t¥ Connection &) SEL Charts Layout

Hardware Generation Options Report Units Layout

" Insert/Edit Points ~ |~ System | Relay Details (Diagram) ) Chart | Wavefarm | Phasors o

General Options 8.00 — o Legend:
) 0 fin] 7 [
Data Entry: IRest IRest-|0.50 In / | | —--  Search Poins

I

Source Location: - -
T 700 J ®  Found Poirts

1251 1.00In Colors.

Fault Location Passed
~ 4 6.00 Fail
Winding2 14291 1 Vi
Fault Type: ," Information:
EE v e 500 i Current Point
I -
" Test Paints - / =03
Points Tested ! - Rest
400 5
N¢|  Fault IRest | IDifiNom | IDiffReal Stalus / /
3.00 3
/
;
.’I
2,00 +
.’l
/
;/
1,00
of [ IRest fin]
0 200 400 600 800 1000 1200 1400 1600

Errors List Protection Status

€3 | ONLine New Aux Source: 220,00 V Heating: 0%

Figure 73

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 currents of
the search and the step between them.

2| 3 5 1 = | Differential 2.02.153 (64 Bits) - CE-6006 (0320711) x
Home  Display  Software Options 2]
> N s

a @ Hrdset £ GOOSE Set 3
| 4
@ syncset s, svset
Channels R
Direc. ¥ Connection

oo Cmew 4 7 [

s BRelay

A Cycles
Recreate Restore
Charts  Layout

ort Units Layout

Hardware Generation Options

Test Set Point Test Search Test  Test Settings

Insert/Edit Points ~ | System | Relay Details (Diagram) ) Thart | Wavefarm |/ Phasors o

General Optiors _ 800 il v — o Legend
05t / Lo wees Search Paints
/
y Source Location Sequence . / -
Newtra 1v] | ey - 700 . ®  Found Poirts
intial: [150In  Step: [1.001n Colors
v 6.00 i Fail
Winding2 Final: [1550In  N2of Paintd 15 ;i
Fault Type: ," Information:
ABE = Corcel 5.00 4 Current Point:
I3 -
Test Points - / o3
Points Tested ! =G
400 4
Ne|  Faukt IRest | IDiffNom | IDiffReal Stats / /
3.00 i
1 ABC 0500In | 2000min - Not Tested /
/
.’I
200 3
.’.
/
/
1.00
oF [ Hest fin]
0 200 400 600 800 1000 1200 1400 1600

Errors List Protection Status

€3 | ONLine New Aux Source: 220,00V Heating: 0%

Figure 74

Start the generation by clicking on the icon highlighted below or using the command
“Alt +G”.
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Home Display Software Options
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a @F HrdSet <% GOOSE Set ’ B T
S Claar tect

sync, Set 5, 5V Set Clear test
Channels ] Start | Stop o
Direc,  ©4 Connection - ! Clear a
Hardware Generation
Figure 75

9.1 Final Search Test Result

In this test, the values found for differential current can be viewed, if they are within
the tolerance range given by the manufacturer, they are approved, otherwise they are
disapproved.
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Home  Display  Software Options 2]
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" Insert/Edit Points v | /"System | Relay Details (Diagram) }*'Chart | Waveform | Phasors -
Insert/Ed Lines General Options 80 ; — O Legend:
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7 i +==  Search Points
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New Line v Vincing1 7.00 3 il @  Found Foints
1.50In 1001 Colors:
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Winding2 1550 In 15 6.00 i Fail
[ / /5
Information:
Remove All ABC J
5.00 - Current Point:
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 Test Points - / - E'H'Ziiu 3\5‘
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e T . # I
~ S
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3,00 i
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/ ¥
14| ABC 1350 In 653In 643In Passed 200 i
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Figure 76
10. Report

After finishing the test, click on the icon highlighted in the previous figure or through
the command “Crrl +R”to call the report pre-configuration screen. Choose the
desired language as well as the options that should be part of the report.
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Figure 77
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A.1 Terminal Designations

Power supply module (PSM)
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Power supply module (PSM)
Figure 79

Transformer input module (TRM)
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- ‘ BO.06 !
|19

! 7 B0.07 [
]'“’ - = B0.08 |
2 = BO.QY !

c! ; 80.10 [
= i Bo.sI [
16 BO.Z I
8

! = l
|Box= xa BO.13 I
it : BO.14 !
;2 80.15 [
I: ; BO.16 _ '
= = BO.IF [
¢ | BO.18 e
E r < [
i - BO.1% :
Jli" : BO.20 |
ig - 2 BO.2( £
. o BO.22 [
6 r - '
| B0.23 [
6 H = r
! BO.24
I [

S - =1 = [ U7 ] I~ 1= = = ] I

[ B S N R | [ I S S S R 4
ISR B I PO et | BRI P A e )

Rua Visconde de Ouro Preto, 77 - Bairro Custédio Pereira - Uberlandia - MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br



1

NPROVE

INDUSTRIA & COMERCIO

A.2 Technical data

INSTRUMENTOS PARA TESTES ELETRICOS

Function

Range or value

Accuracy

Operating characteristic

Adaptable

+1.0%ofIrforl <Ir
+1.0%of lforl>1Ir

Reset ratio

>95%

Unrestrained differential current limit

(100-5000)% of/Base
on high voltage winding

+ 1.0% of set value

Base sensitivity function

(10-60)% of IBase

+1.0% of Ir

Second harmonic blocking

(5.0-100.0)% of
fundamental differential
current

+ 2.0% of applied harmonic

magnitude

Fifth harmonic blocking

(5.0-100.0)% of
fundamental differential
current

+ 5.0% of applied harmonic

magnitude

Connection type for each of the windings

YorD

Phase displacement between high voltage
winding, W1 and each of the windings, W2
and W3. Hour notation

0-11

Operate time, restrained function

25 ms typically at 0 to
2 x set level

Reset time, restrained function

20 ms typically at 2 to
0 x set level

Operate time, unrestrained function

12 ms typically at 0 to
5 x set level

Reset time, unrestrained function

25 ms typically at 5 to
0 x set level

Critical impulse time

2 ms typically at 0 to 5
x b
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INSTRUMENTOS PARA TESTES ELETRICOS
APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Differential Software ABB RET670 Relay
Parameter Figure Parameter Figure
Voltage (Wind. 1) 60 RatedVoltageW1 50
Voltage (Wind. 2) 60 RatedVoltageW?2 50
Power (Wind. 1) 60 V3 * (RatedVoltageW1) * (Rated 50
CurrentW1)
Power(Wind. 2) 60 V3 * (RatedVoltageW?) * (Rated 50
CurrentW2)
Connection (Wind. 1) 60 ConnectTypeW1l 50
Connection (Wind. 2) 60 ConnectTypeW?2 50
Vector Group (Wind. 2) 60 ClockNumberw2 50
| Prim (Wind. 1) 60 CT prim 19
| Prim (Wind. 2) 60 CT prim 20
| Sec (Wind. 1) 60 CT sec 19
| Sec (Wind. 2) 60 CT sec 20
Connection CT (Wind. 1) 60 CTStartPoint 19
Connection CT (Wind. 2) 60 CTStartPoint 20
Differential Settings 62 [dMin 51
Pickup
Instantaneous Settings 62 IdUnre 51
Pickup
Slope 1 63 SlopeSection?2 51
End Section 1 63 EndSectionl 51
Slope 2 63 SlopeSection3 51
End Section 2 63 EndSectionl 51
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