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Test Tutorial

Equipment Type: Protection Relay

Brand: ABB

Model: RET670

Functions: 27 or PTUV — Undervoltage & 59 or PTOV -—
Overvoltage

Tool Used: CE-6003, CE-6006, CE-6707, CE-6710, CE-7012 or
CE-7024

Objective: Test the pick-up and actuation time of the
undervoltage and overvoltage elements using the Quick software

Version Control:
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any
responsibility for errors or omissions contained in the information transmitted.

Suggestions for improvement of this material are welcome, just user contacts us via email
suporte@conprove.com.br

The tutorial contains knowledge gained from the resources and technical data at the time was
writing. Therefore, CONPROVE reserves the right to make changes to this document without
prior notice.

This document is intended as a guide only; the manual of the equipment under test should always
be consulted.

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 should be noted that the user

must have satisfactory training in maintenance procedures a good knowledge of the equipment
under test 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 testing the RET670 relay in the Quick software

1. Relay connection to CE-6710
Appendix A shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Source. Vdc to pin 4 on the relay

terminal X11 and the negative (black terminal) of the Aux Source Vdc to pin 5 of the
relay terminal X11.

Aux Vdc

Max.
300V

Figure 1

1.2 Voltage Coils
To establish the connection of the voltage coils, connect channels V1, V2 and V3
with pins 19, 21 and 23 of the relay terminal X401 and the common ones to pins 20,
22 and 24. If these last three points are short-circuited, connect all common to that
point.

X
2 @ @
s @ @
« @ @
s @ @
- @ @

Figure 2
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1.3 Binary Inputs

Connect the binary input of the CE-6710 to the binary output of the relay slot X31.

BI1 to pin 01 and its common to pin 02.
BI12 to pin 03 and its common to pin 02.
BI13 to pin 04 and its common to pin 05.
Bl14 to pin 06 and its common to pin 05.

r [ BINARY/ANALDG INHUTS E
Kyk/&/\‘] BI5 BI6
BIl7 BI8 BI9 B0 BHM1 BH2

000000

Figure 3
2. Configuration of the RET670 relay

Connect a notebook Ethernet cable to the relay. Then open PCM600 by double

clicking on the software icon.
)

Figure 4

PCMB00
Atalho
2KB

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

First, a new project must be added. Click on “File” and then “New Project...”.

0 pCM600

‘Eile Edit Wiew Tools Window Help

|D MNew Project. .. Ctrl+nN
> OpenfManage Project... Chrl+0
Exit
1: Local Server\CONPROVE
| 2: Local Server\Rockembach

Figure 5

Choose a name for the project, in which case “PTOV _PTUV” was used and then
click on “Create”.

Create New Project @

Server hame:

Project name:
PTOV_PTUV |

Description:

[ aecar ForRoiy :
| Serdo apresentados os detalhes para a parametrizag3o de dois
| elementos de sobretens3o e dois elementos de subtens3o.

Create Cancel

Figure 6

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

File Edit View Tools Window Help
$ D B B R

 Object Types v & X : Project Explorer vax

General 2 | Plant Structure
Eiengnc IECG:',,BEE :IED 27‘5 5 BPTOV_PTUY
— o
IS | R v [ Gereral » B ssaon |
Transmission IEDs A : =
- Properties Create from Template... | IED Group
Figure 7

Inside the created substation, enter the voltage level according to the following figure:

= | ocal Server\PTOV_PTUY - PCM600

File — Edit View Tools ‘Window  Help
DR B @k

: Object Types v 3 x‘ 5I?ro!'ggt_£ygl,qggr. VR&

General

Plant Structure ]
= @ PTOV_PTUY
&

Generic IECE1850 IED

Sub-Transmission [EDs

|
|
|
Transmission IEDs } !r—ig ED Comoas

= !1_-‘3 1EC 61850 Configuration

Import ...

Export ...

| New » I“ General » H#"T Yoltage Level |

| Cut | Create from Template...
By Copy

Delete

Rename

Properties

Figure 8

Within the voltage level, insert a bay.
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# |ocal Server\PTOV_PTUY - PCM600

File Edit Wiew Tools Window Help

DS E & RE[E

: Object Types v # X vEx
General A ] Plant Structure ]
Generic [ECG18501ED 4 || = @ PTOV_PTLY
Sub-Transmission IEDs & i = T?" S:I;slauo
TTrT
Transmission |EDs A ’
IED Compare
IE  IEC 61850 Configuration
| New » m General > " B
& Cut Create from Template. ..
By Copy
Delete
Rename
Properties
Figure 9

The RET670 relay is inserted inside the bay.

% Local Server\PTOY_PTUY - PCM600

File  Edit View Tools Window Help
D& E|s e [E=EE
| Object Types v O X §Emol'e5l: Explorer

General “J Plant Structure ]
GenericIEC618501ED 4| = 8 PEV_PTUV
";*;;::i = % Substation
Sub-Transmission [EDs R | 5. ¥ Voltage Level
Transmission IEDs S B

EE IED Compare

TE IEC 61850 Configuration
Import ...

[ hew » | Genericeceisso D

% cut Sub-Transmission IEDs

Copy | Transmission IEDs 4 ® REB670
Delete Create from Template. .. * RECE70
Rename iy

s RELE70

Properties | " RET670

Figure 10
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2.2 Configuring Communication
Choose the option “Online Configuration” and click “Next >"

=

[E RET670 - Configuration Mode Selection Page

[ IO

RET670 Configuration Wizard
Configuration Mode Selection Page
Pt

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

O offline Configuration

[ Cancel ] | Newt>

Figure 11

Choose the “Next > option again.

RET670 - Communication protocol selection page @
RET670 Configuration Wizard e E
Communication protocol selection page . —
I

IED protocol: fECSIBéD z“

Communication provider
[ Cancel J [ < Back ] [ Nexst > I
Figure 12

E-mail: conprove@conprove.com.br
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On the next screen, the user chooses between two options “LANI " or “Front Port”
and then the IP is configured on the relay itself. To do so, go to the relay’s display
and search for “Settings > General settings > Communication > Ethernet
configuration” and view the desired IP. Adjust this value in the PCM and in this
tutorial the “Front Port” option was chosen.

RET670 - IEC61850 communication protocol @

RET670 Configuration Wizard B E
1EC61850 communication protocol . o
ae s =
i
PCM&00 communication
Port: Front Port v/
IP address: M.1 .150. 3
[ Cancel ] [ < Back l [ Next > I
Figure 13

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

B RET670 - Version Selection Page @

RET670 Configuration Wizard e B
Version Selection Page . o
4

Online Mode

Product Yersion

I Scan I

[ Cancel ][ < Back ]

Figure 14
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If the settings are correct, the software identifies the relay model and its version
according to the following screen.

RET670 - Version Selection Page X

RET670 Configuration Wizard r B
Version Selection Page

Online Mode

IED Type RET670

Product Version
Scan

[ Cancel ][ < Back ]mexl> I
Figure 15

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

RET670 - Housing\Display Selection Page

RET670 Configuration Wizard e B
Housing\Display Selection Page . ;
l“:'i .
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

3

RET670 Configuration Wizard - E
Setup Complete Page g&
:

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

IED Type [Reme7o ]
Product Yersion [1 A |
1P Address [to.1.150.3 |
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 next to “/ED Configuration” and “HW Configuration”.
Within the last option the relay shows all the slots that are inserted in the relay. Right-
click onthe “TRM 91 3U 31" option and select “Parameter Setting”.

# | ocal Server\PTOV_PTUY - PCM600

fibicc Iypes e T X il o i T2y
| General 2 Plant Structure

| Generic [EC18501ED 2 || =@ @ PTOV_PTLV
ry - & Substation
2
8 = K& Voltage Level
\ Transmission [EDs 2 @ T Bay
= % RETE70
= %] IED Configuation
= 8 HW Configuration
B BOM_3
8 BIM_4
= [
B LDCMAnalog!_3

| SubTransmission [EDs

‘arameter Setting
lardware Configuration

@ LED
T Activate setting group
@ Time
@ Power system

5 o

5 IEC 61850 Configuration

Properties

%; Analog modules

@ HMI
@ Monitoring
@ %3 Application Configuration

e

 Dutput Talx
Date and Time Category User Object Message A
3 16/7/2013 1656:17.908 Message {local\CONFROVE -... System Project opened: SUPORTE TECOT\PCMSERVER\PTOV_PTLYV
&) 16/7/2013 17:0219.234 Message [local\CONFROVE - ... RETE70 SCL impart successful -
v
(2] Logging | g Exceptions |
tergadteira, 16 de juho de 201317.0433  ABB

Figure 18
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In this window, the current and voltage transformation relationships must be
configured. In this case, only channels 10, 11 and 12 will be configured since the
protections to be analyzed are undervoltage and overvoltage.

@ | ocal Server\PTOV_PTUY - PCM600

EEX

Fle Edt Vew Tooks IED Window Hep

DSHE S 4 BE(w / égma\a:@mp aaaaa tors e Ry
 Object Types v & X Project Explorer L1 ¥ # X | RET670 - Parameter Setting | v 4bx
General 2 ||/ Plant structure | Group / Parameter Name 1ED Value [SG1/Common] | PC Value [SG1/Common] | Unit | Min Max &
Generic ECE1850/ED 4 || = @ PTOV_PTLV ~ ClStaPointd ToObject
SubTransmission [EDs & 5 o Substation . CTsecd 1 A 1 10
: 5 8 Volage Level
Transmission [EDs A 5 T B .~ CTpim3 3000 A 1 99339
= % RET6T
v Y g
w1 S—— NAMECH1O TRM#CH1O 13 charac
= % HW Configuration ~ ChannelTypel0 off
® BOM_3
i . RatedTrans10 10 v 01 3000
® TAM_9I3U_31 L VTsecld 115,000 v 0001 | 993,999
8 LDCMAnalogl_312 ,
=i . VTpimi0 400,00 W0 200000
@ % Activate selting group  NAMECHTT TRMH-CHT1 13 charact
@ % Time
g ' Channellypelt off
@ % Com v RatedTrans!1 10 v 01 3000
B % Anal
e [ Vst 115,000 v 0001 993,999
& % Monitoring L VTpim11 40000 W0 2000,00
b ; )
-85 Applcation Configuation ~ NAMECHTZ TRMACHTZ 13 charac!
. ChannelType12 off
~ RatedTrans12 10 v 01 3000
L Vlsscl2 115.000 v 0,001 993,999
L VTpimi2 400,00 KW 0 200,00
v
< 24
: Dutput vax
| DateandTime Category User Object Message Al
|0 16/7/2013 16:56:17.906 Message  [ocal\CONPROVE - . System Project opened: SUPORTETECO1\PEMSERVERVPTOV_PTUY
| 167772013 17:0219.234 Message  [local\CONPROVE -... RET670 SCL import successful

\ 8

(2] Logging | g Exceptions

tergadeira, 16 de julho de 2013171216 AR

Figure 19

In the icon highlighted in green in the previous figure, the changes are sent to the
relay. There are three shipping options:

1. Send only a specific value.
2. Submit all changes made within a settings group.
3. Send all parameterized settings within the group.

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

B Write parameters to RET670 @

Parameter range

@ TRM_91.3U_31

Parameter options
(3) Changed parameters

O Al parameters

Read back

I OK I[ Cancel ]

Figure 20

NOTE: Whenever the user makes a change in any adjustment group, this
procedure must be repeated.
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Click the “+” sign next to “Activate setting group” and then “SETGRPS: 1~ and

make sure that g

# | ocal Server\PTOV_PTUV - PCM600.

roup one is active.

BEEH

Ble Edt Vew Toos IED Mindow Help

IDERIG| LR [EeEE|E)E S

SOt X Cproctplosr

; o) =[]
vax I_/REISTD - Parameter Setting

v b x|

General 2 Group / Parameter Name IED Value [SG1/Common] | PCValue [SG1/Common] | Unt | Min | Max
Generic ECE18501ED 2 || = @ PT ;'v PTOV
= =] Substation =
SubTransmission [EDs 2 sty < v ActiveSelGip
Transmission [EDs 2 - T Bay .~ MAXSETGR
= ¥ RETEM
=% IED Configuration
= 8 HW Configuration
® BOM_3
o BIM_4
@ TRM_9_30_31
B LDCMAnalogl_312
® LED
= % Activate setting gioup
o 5
@ % Time
@ % Power system
& % Communication
& % Analog modules
& % HMI
@ % Monioing
@ %3 Application Configuration
< E
: Output vax
Date and Time Categoy User Object Message 4l
1) 16/7/2013 17.14:33640 Message {local\CONPROVE -... RETE70 Reading 3 parameters from [ED
i) 16/7/2013 17:14:34.421 Message  [local\CONPROVE -... RETE70 Parameters read successfull e
v
(%] Logging | (33 Exceptions |

tergarteiia, 16 de juho de 2013171500 ABB

2.5 PRIMVAL: 1

Figure 21

Click the “+” sign next to “Power System” and select the “PRIMVAL:1” option. In
this group, the frequency value is adjusted and the standard value in this relay is

50.0Hz. Change

# Local Server\PTOV_PTUV - PCM600

the value to 60.0Hz and send the settings to the relay.

Fle Edt View Tools IED Window Help

IDEHS B E| - [EeEE

i Object Types v & X Project Explorer

. | B [0 == B[B]] aparameters

— vax|

e = i e [

RET670 - Parameter Setting |

General 2

//Plant Structure

D Value [SG1/Common] | PC Value [SG1/Common] | Unit

Generic [EC61850 [ED

4| = @ PTOV_PTLY
)
2

g

B Substation
= K Voltage Level

=

Bay
* RETE70

#] IED Configuation

& HW Configuation
8 BOM_3
o BIM_4
8 TAM_9_3U_31
# LDCMAnalog1_312

ED

=

@ Activate setting group
o SETGRPS: 1
@ Time
@ Power system
© TERMINALID: 1

n&

B8 88

% Monitoring
& %3 Appication Configuration

: Qutput

Date and Time Category

User Obiect Message

) 16/7/2013 17:14:33.640
L) 16/7/2013 17:14:34.421

Message
Message

RETE70
RET670

{local\CONPROVE -...
{local\CONPROVE -

Reading 3 paremeters fiom IED
Parameters read successuly

(2] Logging | 3 Exceptions |

tergarfeira, 16 de juho de 201317:21:17  ABB

Figure 22
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2.6 AISVBAS: 1

Click on the “+” signs next to “Analog modules” and select the option “AISVBAS:
17 and set the channel “TRM40-Chl10” as the reference channel, which is equivalent
to the voltage phase A. Send these settings to the relay.

& Local Server\PTOV_PTUV - PCM600

EEX

alaulllik \.

: Project Explorer

: Object Types YR X RET670 - Parameter Setting vd4bx |
General 2 Plant Structure | IED Value [SG1/Common] | PC Value [SG1/Common] | Urit | Min | Max |

|| Group / Parameter Name
Generic IEC61850 [ED = @ PTOv_PTLY
= % Substation
= %% Volage Level
= B Bay
& | = RETE70
= %] IED Configuration
= kunlaumuon
M_3

+ PhaseAngleflef

Sub-Transmission [EDs &

Transmission [EDs.

B m 4
8 TRM_3_3U_31
# LDCMAnalog]_312
® LED
= @ Activate setting group
o SETGRPS: 1
% Time
B Power system
£ TERMINALID: 1
o PRIMVAL 1
@ Communication
@ Analog madules
o AISVBAS:1
@ HMI
@ Monitoring
- %3 Application Configuration

g

{ L )

=

|| selected parameter: AlsVBAS: 1jPhassangleRef

: Output

Date and Time

4 16/7/2013 17:14:33.640
&) 16/7/2013 17:14:34.421

Category User Object
llocal\CONFROVE -... RETE70
llocal\CONPROVE -... RETE70

Message ~

Message
Message

Rieading 3 parameters from IED
Parameters read successfull

(2] Logging | 3 Excptions |

tercadeia, 16 de juho de 201317.24:35  ABB

Figure 23
2.7 Application Configuration

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

# Local Server\PTOV_PTUV - PCM600.

. Fle Edt View Toos IED Window Help

DGy ee o EREEE)E L 500 E]R[B]) e

=

| [ ]

: Object Types v # X Project Explorer ¥ 2 X | RET670 - Parameter Setting v ab x|
| General 2| Plant structure | Group / Parameter Name 1ED Value [S61/Common] | FC Valye [SG1/Comwon]_LUnt | Min Ma

Generic EC618501ED & || = @ PTOV_PTUY
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Figure 24
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On the screen that opens right-click and then choose the “Insert FunctionBlock”
option.

® Local Server\PTOV_PTUY - PCM600 FEX
File ~ Edt View Tools Format Insert IED Debug ‘Window Help
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Figure 25
2.8 SMAI1 (Voltages)

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

Insert Function Block @

Select a Function Block Type

-i Basic IED functions ~
& PHSUM
3 ActiveGroup
i ATHSTAT
4 CHNGLCK
2 DOSFRNT
4 DOSOEMAR
4 DOSOEMCD
i INTERRSIG
3 LocaHml
i PRPSTATUS
SMallo
& sMaint
& sManz v

I Insert J[ Cancel

Figure 26

On the next screen set the “Cycle Time” to 8.
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Function Block Instance @
Narme: SMal |
Cycle Time: O |

Execution Order,
Instance Number: \1 A3 o ‘
[ Assign I [ Cancel ]

Figure 27

The next step is to route the channel input of the function block with its physical
channel. To do this, right-click outside the block and choose the following option.

B Paste Ctrl+v

[ || InsertPage Ctrl+Shift+P
Insert Yariable »

& Insert FunctionBlock Ctrl+Shift+F

I Insert Hardware Channel Ctri+Shift+H
Delete page Ctrl+Shift+D
Select Al Chrl+A

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

Figure 28

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

Insert Hardware Channel @

Select a Hardware Channel
= JF Hardware Channels
3 Binary Input
3 Binary Output

B 34nalog Input

Figure 29
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Hardware Channel Allocation

X

Hardware Module

Hardware Channel

User Defined Name

| TRM_91_3U_31

v

EE—

\CH10

|

[] Create unassigned Hardware Channel

Lo

][ Cancel ]

Figure 30

Repeat the procedure of the 3 previous figures changing the option from “Hardware
Channel” to “CHI1” and “CH12”. Then make the connections with the block.

# | ocal Server\PTOV_PTUV - PCM600
File  Edit View Tools Format Insert IED Debug ‘Window Help

iDed SRR EEFEREE v lEEL v PR HENKEDRDEE - Bl LEL J
: Object Types ¥ & X | Project Explorer v ax RET670 - Parameter Setting  RET670 - Application Configuration | vd4bx
Al A |/ Plant Structure 2 3 &
Basic IED functions 2l e @ F‘I&D'V_PTUV
=] Substation
Contral 2 LA
wihiks 2 = ¥ Voltage Level
Current protection s =} ﬁ Bay
Differential protection & = | ® RETE70 A
= = %] IED Configuration
Frequency protection ES oy s HW Configuration
3% EZER
Hardware E 3 BOM_3 TRM, u_31 E &
- — B BIM 4 S a0 swooT
Impedance protection X e OFTSFC [
- = B TRM_3_3U_31 P &
Logic 2 B LDCMénalogl_312 3 [ i
Matsig 2 ® LED TRM_SL3U_31.CRL1 Not et a -
Maoiiaing 2 = % Activate setting gioup —
U SELeRrD] )
Multipuipose protection & @ % Time 3E|
Flemote communication & = % Power system TR 2
> > 1k TERMINALID: 1 8
Scheme communication & & PRIMVAL: 1
Station communication & @ % Communication
Supervision 2 = % Analog modules
. 1F AISVBAS: 1
Voltage protection 2 - % HMI
Hardware 1/0 A @ 9 Monitoring
@ %3 Application Configuration
v
& | >
\_MainApp vd4b
e | Application Configuration W | @ [[ 11 | | ) | 26345
Output v ax
Maindpplication Name ~ Page No Description
| Loaaing | g Exceptions | Application Configuration
tercafeira, 16 de julho de 201317:4310  ABE
Figure 31

Assign an output to the

Variable > Output”.

“AI3P” option. To do so,

right-click and choose “Insert
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| || Insert Page Ctrl+Shift+P
| Insert Yariable » ' Input
# 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 Chrl+Shift+L
Figure 32

Choose a name for this variable, in this case “AI3P TP 08ms” and connect with the
output “AI3P”.

# | ocal Server\PTOV_PTUV - PCM600

File ~ Edit View Tools Format Insert IED Debug Window Help
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Figure 33

By clicking on the icon highlighted in green and on the “Maindpp” tab, then the

name of the tab is changed to “CANAIS TENSAO”, for example.
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# | ocal Server\PTOV_PTUV - PCM600
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Figure 34

Close the “Object Properties” window then click on “Insert > MainApplication”.
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Figure 35
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2.9 OV2PTOV (Overvoltage)

Right-click on the new tab, choose the “Insert Function Block” option, click on the
“+ 7 sign next to “Voltage protection” and finally choose the “OV2PTOV” block.
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gafera, 16 de pho de 2013175340 ABB

Figure 36

Click on “Assign” (picture not shown). Insert an input variable using the same name
given for the voltage output and connect with the voltage inputs “4/3_TP”. Create
two output variables and use the following nomenclature.

BEE)
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Figure 37
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Change the name of the tab to “SOBRETENSAO".
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Figure 38

Close the “Object Properties” window and insert a new tab to create the
undervoltage function block.
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Figure 39
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2.10 UV2PTUV (Undervoltage)

Right-click on the new tab, choose the “Insert Function Block” option, click on the
“+ 7 sign next to “Voltage protection” and finally choose the “UV2PTUV” block. On
the next screen (not shown) click on “Assign”.
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Figure 40

Insert an input variable using the same name given for the output on the
“CANAIS _TENSAO” tab and connect it with the voltage input “4/3_TP . Create two
output variables and use the following nomenclature.
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Figure 41
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Change the tab name to “SUBTENSAO”.
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2.11

The last block to be created
shown below.

cal Server\PTOV_PTU!

Figure 42

Binary Outputs
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sertafeia, 19 de juho de 2013085415 AR

is the one for the binary outputs. So create a new tab as
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Right-click inside the new tab and choose “Insert Hardware Channel”, then “Binary
Output” and “Insert”.

| || Insert Page Ctrl+Shift+P
Insert Yariable »
#  Insert FunctionBlock Ctrl+Shift+F

I Insert Hardware Channel  Ctrl+Shift+H II

Delete page Ctrl+Shift+D

Select Al Chrl+a

&3 Find Ctrl+F

Lock Ctrl+Shift+L
Figure 44

!

Insert Hardware Channel

Select a Ha@ware Channel
' = ¥ 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”.
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File Edit View Tools Format Insert IED Debug ‘Window Help
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Figure 46

Insert three more outputs keeping the module “BOM 3 and changing the outputs to
“BO2”, “BO3” and “BO4”.

ocal Server\PTOV_PTUY - PCM600
File Edit View Tools Format Insert IED Debug Window Help
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Figure 47
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Create four input variables using the same names as the overvoltage and undervoltage
block output variables and assign them to each binary output. Change the name of the
tab to “SA/DAS BINARIAS”.
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Click on the icon highlighted in green to validate the configuration, then on
and save the configuration.

Figure 48

“OK”
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Figure 49
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3. Parameterization of the ABB RET670 relay

3.1 RET 670 Parameter Setting
Choose the upper tab “RET 670 Parameter Setting” and click on the “+” signs next

to “Application Configuration > SOBRETENSAO > Voltage protection >
OverVoltageStep(PTOV,59)” and finally “OV2PTOV:1".

# Local Server\PTOV_PTUV - PCM600 EEX
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Figure 50

Activate the function and make the following adjustments, with “Step 1~ being
responsible for element 59-1. The RET 670 allows adjustments for both line voltage
and phase voltage. Another option is regarding the voltage used, if it is only the
fundamental, the “DFT” option is used, if the harmonics are considered, the “RMS”
option is used, the latter being adopted in this test. The settings use the nominal phase
voltage (66.4V) as a base.
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Figure 51

Then “Step 2 is configured, being equivalent to element 59-2.

EIE&
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Figure 52
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Click on the “+”

Figure 53

sign next to

UnderVoltageStep (PTUV,27) ” and finally “UV2PTUV:1"
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Figure 54

“SUBTENSAO > Voltage Protection >
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Activate the function and make the following adjustments, with “Step 1~ being
responsible for element 27-1. The RET 670 allows adjustments for both line voltage
and phase voltage. In this case, the phase voltage value (66.4V) is used.
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Figure 55

Then configure “Step 2” being equivalent to element 27-2.
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Figure 56
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Click the highlighted icon to save the settings.

cal Server\PTOV_PTUV - PCM600

Fle Edt View Toos IED Window

Help

inﬁ_.éus&e% < [ElsEE] L

PROVE

NDUSTRIA &aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

4 5| B[] =] B [B]) aparameters

zl = e [

: Common Read,Write vax
[N |
H : Project Explorer v ax RET670 - Parameter Setting | RET670 - Application Configuration | vdbx
2|/ Plant structure Group / Parameter Name T1ED Value [SG1/Comman] | PC Value [SG1/Common] | Unit | Min [Max &
Geneiic ECE1850ED & = 8 HW Configuration Al U2 25 PTEE! 100
Sub-Transmission IEDs & : :&Mf 7 2 0.500 s 0,000 60000
Transmission [EDs 3 ® TRM_9_30_31 v tReset2 0,025 s 0,000 60,000
- tgg“A“"hg‘—a‘z L 2Min 5000 s 0,000 60,000
= % Activate setting group v ResetTypeCrv2 Instantaneous
b s . UReset2 0025 s 0000 60,000
5 @ Power system e K2 005 005 110
2 ;;m‘v':ﬁ":m L Acv2 1,000 0005 200,000
® - Communication . BCnv2 1.00 050 100,00
@ % A“;"’glg‘;:‘i? ! o o2 00 00 10
& B HM il pCv2 0,000 0,000 60,000
% Morkaing v P2 1.000 0,000 3000
=% :ation Configuration
® ) CANAIS_TENSED . Crvsal2 0 % 0 100
= [ SOBRETENSED
InBKsel it
= @ Volage protection i ni3lel o
& OveiVolage2Step(PTOV.59) b INBKSYVa2 2 a | 1 100
I s V2TV “ WBKUV2 0000 s 0,000 60000
=B
= Vokage protection . Hystdbs2 05 2 | oo 100 ¥
S % UndeiVohsge2StepPTUV.27) [T | @
o UV2PTUV: 1 =
BA cfinac nikniac =)
: Dutput vax
Date and Time User Message A
A\ 19/7/201314:58:38 Parameter [UV2PTUV: 1/General/Setting Group1 /Operstion] valus modification has effected to parameter [UV2PTUV: 1/5tep 2/Setting Group ABIKLIV2) propertes.
0\ 19/7/2013 145838 Parameter [UV2PTUV: 1/General/Setting Group1 /Operation] value modifcation has effected to parameter [UV2PTUV: 1/5tep 2/Setting GroupT /HystAbs2] propettes. L
v

=1 Logaing | Application Configuration £T670 - Parameter Setting |

sextafeiia, 19 de julho de 201315:07:36  ABB

Figure 57
Right-click on the relay icon and submit the changes. In the following message click
on “Yes”.

cal Server\PTOV_PTUV - PCM600.

v it 5 B[O =] BB]) apsrameters alf = ]

RET670 - Parameter Settimﬂ' * RET670 - Application Configuration |
p / Parameter Name. | IED Value [SG1/Common]

vab x|
| Max

General 2

| Min

Plant Structure
= @ PTOV_PTUV

[ Collapse
} - & Substation
\

' Generic IECE1850 [ED

2
o Signal Monitorin
Sub-Transmission [EDs & e g 9
= % Voltage Level
A
2

T — Disturbance Handing
Transmission [EDs °

Event Viewer

Parameter Setting
Application Configuration
Signal Matrix

Graphical Display Editor

Hardware Configuration
= SUBT|
]
=

Migrate Configuration

IED Users

IED Compare
IEC 61850 Configuration
Commurnication Management

SAID:

R

License Update Tool
Create Template ...
Import ...

Export ...

Read from IED ...

Write to IED ...

&

Report Parameters... T |

Configuration Language » |

: Dutput Commurication Port » =

Date and Time

A\ 19/7/201312:05:27
A\ 19/7/201312:05:27

a<
[E3

User Message Cut
Parameter [UV2PTUV:

Parameter [UV2PTUY:

Copy ification has effected to parameter [UV2PTUY: 1/Step 2/Setting Group1 /tBIkUV2] properties.

fication has effected to parameter [UV2PTUVY: 1/5tep 2/Setting Group1 /Hystabs2] propeities.

Delete =
v

Rename

=] Logaing | Application Configuration ET670 - Parameter Setting |

Properties sextafeiia, 19.de jubho de 201314:33:06  ABB

Figure 58
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Read/Write CXE
9 Are you sure you want to write data to the following IED?
\'/ Substation > Voltage Level > Bay > RELESO
1P: 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 N30
Figure 59
4. Quick software adjustments
4.1 Opening the Quick
Click on the “CTC” application manager icon.
."Fig.ure 60
Click on the “Quick” software icon.
w= Conprove Test Center 202,190 . . - X
|
— |
s Conprove Test Center
CONPROVE Version 2.02.190
| |
| General Secondary Measurement
General Tests Secondary Tests Applications for measurement
@ Quick IE Differential F Multimeter
@. WCC Aux ]EF' Power Directional
EIE Calibration Y Distance
B4 Test Plan B Master
Remote Generation Meter
& Power Quality Setup
df— PSE OoS Eguipment Set. / Tests
ﬁ e #* Settings
Primary LI Hamonic Restraint B Update Fimwere
Primary Tests % Sermres % Software Language
$ cT ¥ Synchronism
# VT vercur
<¥r Transformer é ?ransd::: Support
© Resistance B.) e Dncumenta.tmn and assistance
gg PMaster Yz Volts/Hertz A Tutorials
D Videos
3 Contact
Other 7 Fonm
Addttional applications i User Manual
@ Transient View 4 Quick Guide
% Validate PDF Reports s Seff-diagnosis
¥ Statistical Analysis & Remote Access
Copyright ® Conprove 1984 - 2022
Figure 61
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& nsd-
Home  Display  Software Options (2]
@ HidSet, <5 GOOSE Set @ On Editing... - ’ @ kx5 Waveform |, Harmonics £ Set Ispe Offset e .Fw D‘:/'%
@ sync.set. 5, svset 4 [E] Delete Test “— |t Accumulation [ Evaluations [£7 Set Vspc Offset = pg\ ks
Direc Add  Reedit o R Start  Stop Settings Present Recreate Re: e View
Channels ¥ Connection Test  Test ] Delete A * Phasors Report fﬂ‘ Charts Layout =
Hardware Scttings X | Layout
Pre-fault } Fault Phasors | Harmenics | Protection = X
ED General General Inform. System  Notes&0Obs.  Eiplanstory Figwes  Check Lit  Others  Connections
Test v~
=N Descr Date g [t
v Analog. DC Output
5 Do Tested device:
~_GOOSE Oupus Went Mode
Location
Subatation: ~]
o
Address: | ~]
ay. | v stz
Responsble Be
Name: | ~]
al RMS | DC Value
Sector- | v‘ Registry v‘ | =
Tool Test
CE-6710 Series Num - [03010187CCM33222211USHVRGLGLGL2ZORXD
al RMS | DC Value
Protection Status ;
bt v s oK
44 | ONLine New | !
Figure 62

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 “Sertings” icon.

> |

Stat  Stop Settings

| |Ess waveform bl Harmaonics H:Setlspc Offset
Qﬁu:cumulatinn EEualuatinns H:SEt‘u‘spc Offset
* Phasors

Generation Options
Figure 63

LEX N

Inside the “Settings” screen, fill in the “General Inform.” with data from the “Tested
device”, “Installation location” and the “Responsible”. This makes reporting easier,
as this tab will be the first to be shown.
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4.3 System

I r4
- INSTRUMENTOS PARA TESTES ELETRICOS )
Settings X -|
General General Inform.  System  Notes 80bs.  Explanatory Figures Check List Others  Connections
Test:
Descr: |Underand0vawoltage Date:
| Tested device:
| denti: 23031982 | Model [RET 670 |
| Type: |Transformer Protection vl Manufacturer: |AEE vl
| Location:
Substation: |Cunpruve v|
Bay: [1 -
Address: |V|scur|de de Ouro Preto 75, Custodio Pereira v|
Cty: [Ubedandia - State:
Responsible:
Name: | Miche! Rockembach de Carvalho |
Sector: |Engmeenng vl Registry: | 00001 vl |
Tool Test:
CE-6710 Series Num.: | 030101870CM33222211USHVRGLGLGL2Z0RXO
Defat  fv Freferences oK Cancel

Figure 64

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 VTs and CTs are configured. There are also two sub tabs
“Impedance” and “Source” whose data is not relevant for this test.

‘Settmgs

<)

General

General Inform. Notes & Obs
NOO1 Ak

Nominal Impedance

Source

Frequency:

Phase Seq.:

60 Hz ~

ABC v

3 power:

Tg:

Primary Voltage (FF):
(FN):

Primary Current:
Secondary Voltage (FF):
(FN):

Secondary Cumrent:
VTRF:

CTRF:
VIRD/VTRF:

CTRE/CTRF:
Invert Polarity:
O vTsF
O vrD

[47.80mva
[1553Mva
[B80kv
[200ka
[1s0v
X
[ooa
[T
[iong
oo
[too

O cTsF
DcTE

Explanatery Figures

Check List Others  Connections

Y

a T
_Iml' OForward QuEe

b

L

=

H

3

Neutral N

Ground E Displ D

a kto V0 [100

FN |2

kto V2 |1,00

IE ktol0: |1,00

CHIE

IEP ktolZ: |1,00

Defautt

iv

N Figure 65
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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 schematic with all the schematic of the connections between the test set and

the test equipment.

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

| Quick 2.02.190 (84 Bits) - CE-6710 (0301018)

(%' O

5 -

Display

= Hrd Set.

@' sync, Set,

£°0 GOOSE Set

8

5, SV Set

Software Cptions

EZ | on Editing...

R LY

Direc ) Add  Reedit oo )
Channels| t# Connection Test Test ] Delete A
Hardware Results
Figure 66

Then click on the highlighted icon to configure the hardware.

| Channels Direct. ] X
o . .
. Maodel Reset for Hard fi O Basic Herd. ddeptlliGe Iv Nodes: Coniimy
| Connected Set
CE-6710 Advanced
| @ 2 - ° E;._? GOOSE.. Autoassociate Iv Autoassociate I'
+  Serial Number:
E 03010187CCM33222211USHVRGLGLGL2Z0RXO ~ | .. (@ ON Line Sy 5. Value... Clean IV Clean Iv ”~
=4 Import... Export... @
| Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
| ’— Analog Outputs Sampled Value Outputs &
i NOg1 " v 000 | |
T T v |-~
141 Forward Voltage Channels ]
. e Oforuard O W
Nominal Line e -‘W“Lum Hardware Point
' A _IIEE_-
. frequency: [60H2 v A0 | V2 ~Noot v v -
| Phase Seq.: ABC ~ AD_VO3 V3 - | NOO1 Ve -
Ip power: | 47.80 MVA AD VD4 V4 | NOO1 > up -
1gp: 15,93 MVA
Primary Voltage (FF): |13.80 KV
(FN): [7.97 kv
Primary Current: | 2,00 kA -
Secondary Voltage (FF): |115.0V
(FN): [6640v Current Channels V- | r - | -
Secondary Current: [5,00 A Voltage Channel Currents Channel | Deser. Hardware Node Point
LEEERLi20.0 FN |2 Vb AQ_VO2 ~ F |6 .} AQ_IDZ AD_lo2 12 > | NOO1 > |lb hd
CTRF: 4000 3 Ve AD_V03 v 7 lc AD_ID3 AD_I02 12 | NOO1 |l -
VTRD /VTRF: |1,UU Vab ~ E |8 IE AD_In4 14 > | NOO1 | up -
CTRE/CTRF: [1,00 FF Vbe v | Er |3 IEP £0_lI05 5 ~|woo1  ~ o -
Vea ~ AD_IDG i3 - | NOO1 |un -
Reverse Polarity
O vTsF OcTsF o 4] w b
Ovro OcTe Calc. S = Calc L
k2 ~ k.12
[| O Equsl Parameters Among Nodes k [tovo [300 [tov2 [100 k [toi0 100 [to12 [100
L
Figure 67
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Choose the channel configuration; adjust the auxiliary source and the method of
stopping the binary inputs. To finish click on “OK”.

Settings X |
Master Slave1 Slave 2 Main  Sampled Value  Cthers
Binary COutputs: Auxiliar Source:
Model  CE-6710 Serial Number 03010187CCM33222211USHVRGLGLGL2Z0RXO kil Stte kil Stte

BO1: BO3:
Analog Outputs: NO NC v 20V
BOZ: NO w BO4: NC w

Standard - Voltages
| B 1oV
| © 4x300V: 100 VA

Vi
O 2x 600 V; 180 VA Vi@ @—= 805 and BOB type: oY
) 2% 300 V: 150 VA V2 c .——.NZ © Convertional  BOS:  NO v a8V

- vi BOB: NO -
O 1x 600 V; 350 VA i@ @—: 24V
~ ) va O IRIG (BOS5) /Clock (BO6)
O 1x300V; 250 VA va@ @—n Other
Off
Transistor TIL 110,00V
() Customized Assoc. 7 Connect VTs Binary / Analog Inputs:

Standard - Cuments: BI1: | Bl - Contact =
O 6x32A:210VA B2 BI- Contact M
O 3x64A; 400 VA B3 R v
— " Bl4: | Bl - Contact =
O 2x 96 A; 550 VA 7] ‘.—.m

Bl5: | Bl - Contact -
(O 2x 10.00 A; 300 VA 12 c .——IN2 BIS: | Bl- Contact -
~ . 13 ’ -
O 1x 192 A; 1100 VA i3 @ @—n BI7: | Bi- Contact -
O 1x6,00 A 360 VA " ®— 1 BI&: | Bl- Contact -
BIS: | Bl- Contact -
.—-—INS
5 C " BI10: | BI- Contact -
.—-—-Ne . R -
Electromechanical 16 BITT: R
O 1x75A; 700 VA Bn2. B ok i
() 1x 50 A: 700 VA () Considers absolute values to Voltage-BI : ;jz m ﬂo{w

(_) Customized Assoc.

] Connect CTs ] Range 1.25A Cancel

Figure 68

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

| Channels Direct. a X
o
I CE6710 Set O Advanged
| %5 GOOSE.. Cancel
= Senal Number:
£ 03010187CCM33222211USHVRGLGLGL2ZD i 5, 5. Val
& 03010187CCM33222211 USHVRGLGLGL2Z0RX0 . B ONLine w 5. Value... Import... Expot..
Figure 69
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6. Test structure for function 27/59

6.1 Voltage x Time > Undervoltage screen

First, click on the tab “Protection > Voltage x time > Undervoltage” so that the data
set in the relay are configured in the software. Then, next to the voltage “V”, choose
a channel as a reference, in this case “A0_V01”. Only after choosing the node are the

fields for setting function 27 active.

& | [y 5 1+ | Quick 202190 (64 Bits) - CE-6710 (0301018) - a x
Home Display Software Options [7]
85 Hrdset. <%0 GOOSE Set i On Editing... ’ B — x5 wavetorm |}, Harmonics [ Set Ispe Offset el Y w @]
@ syncset. s, svset ) B Delete Test = i accumulation [ Evaluations [L Set Vspc Offset - PillEs| *
Direc Add  Reedit oo Stat  Stop  Settings Recreate Restore View
Channels 3 Connection Test Test [ Del  Phasars t |88 ®  charts Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault )" Fault - X WMonitoring - X Inputs Bin, GOOSE and Analog ... | Waveform }"Accumulations }"Phasors )/Harm:ma){’?mtmion] ¥ X
[Faut ] | [Trderet Ao o Cumert xtime | Voltage x time | Dfercntid  Ham. Restr.  Drectiond  Frequency
v NOOT v NODT Overvoltage
~  Analog. DC Output An o~ Vo A0_VO1 ~ Edtt Curve: () Graph with respect to Pkp Temp.  Chart ~
v Binary Outpuis 100
t
v GOOSE Ouiputs
0,800
v Time and Advancement
0.600
0,400
~ Timers - X
Chronometer 1 0.200
Stop Intef. On Wait v
T— 0
Cisabic e 0= 0 0100 0200 0300 0400 0500 0600 0700 0800 0300 1000 110 120
Chronometer 2: Capture Tme by: @ Chron. 01 () Chron. 02 Simulation ~
Stop Interf Dial Time: Clear
Disable v
Timed Curve: & 9 ViTol: [500%
() Actatonlock it betw. Timers: [0 s Pkp Expected Dip Expected t Expected V fbsol. Tol: [050V
T e [ Timed:
ate) AL inst. 1: [ & [ [ t%Tol: [500%
Man. Increase(] Ampl. [ Angle Clean Inst. 2: | & | | t Absol. Tol.: [30,00ms
NOOT ~|Ff4s.00
Protection Status
43 | ONLine New Aux. Source 250,00V | Heating: 0%

6.2 General Settings 27

According to the relay software settings, these values are entered in the “Quick”
software. The 27-1 element pick-up is equal to 49.80V (0.75* Vpominar /1.73) with
actuation time equal to 2.0s and pick-up of element 27-2 equal to 16.60V (0.25 *

Vhominat /1.73) with actuation time equal to 500.0ms.

There are also fields where the absolute and relative tolerances for both voltage and
time must be entered. These values are taken from Appendix A.2. There is also a field
where the type of simulation is required, being possible single-phase-ground, two-

phase and three-phase.
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Inputs Bin., GOOSE and Analog ... ]/'."."a'.-'eform l/ikccumulations I/Phasors ]/Harmonic:)/Proteclion

Current xtime  Voltage x time  Differential Ham. Re:
Cvervoltage  Undervoltage

atr. Directional Frequency

[ Graph with respect to Pkp Temp.  Chart

4
x

Dial Time:

Timed Curve:

Pkp Expected Drp Expected

Timed: o
Inst. 1: |49,30V = V-
——

Inst. 2. |16.60V o V:f

6.3 Timed Element 27-1 Pick-up Test

Clear

=0 s

t Expected
a

= 200=
v 050s

V% Tol: |0.50%

V Absol. Tal.: | 330,00 mV
t % Tal: |050%

t Absal. Tol.: |35,00 ms

An o~ Vo AD_VOM w Edit Curve... ~
1 H H
200 [s] g i
1.00
0 v
20,00 30,00 40,00 50,00
Capture Tme by: €@ Chron. 01 () Chron. 02 Simulation:  ABC o

Figure 71

For the pick-up test, a ramp is used to decrease the voltage value. To do this, choose
the “Ramp ” option on the “Fault > NO1” tabs and click on the highlighted icon.

& | [y 5 [+ | Quick 202190 (64 Bits) - CE-6710 (0301018) - o x
Home Display Software Options [2]
B HrdSet. < GOOSE Set f On Editing... - ’ B x5 Waveform |y, Harmonics [ Set lspc Offset f\, w D‘:/%
@ sync.set. s, svset s [t Accumulation [ Evaluations [[7 Set Vspe Offset PillEs| #
Direc Add  Re Stat  Stop  Settings Pres Recreate Restore View
Channels ¥ Connection Test T  Phasars Rep. m ®  Charts layout ~
Hardware Results Generation Options Report  Units Layout
Pre-fault } Fault | -~ X Monitering - % Inputs Bin,, GOOSE and Analog .. | Waveform }"Accumulations |"Phasors |"Harmonics }*"Protection T X
Fault m Angle Ref.: | Auto - Cumentxtime  Voltage x time  Differsntial Ham. Restr Directional  Frequency
" SE— | - op— Overvoliage  Undervoltage
Point | Channel | Definitions An v Vo AO_VO1 ~ Edt Curve [ Graph with respect to Pkp Temp.  Chatt v
Va |AOVOT | Modules :
Vb |AOVD2 |tincr 100s 200 tE!
Ve |AO_vO3
la |A0_I01
b |AD_l02
m | B 100
g|f oo |20 vos | Times | o=
= uboz |20 104 r—
o Chronometer 1
B = Stop Interf. On Wait -
UDO4 | A0_106 0
Disable v 0s 2000 30,00 40,00 50,00
Chronometer 2: Capture Tme by: @ Chron. 01 () Chron. 02 Simulation: ABC -
Stop Interf Dial Time: Clear
Disable v =
Timed Curve: Pl V%Tol: [050%
« Analog. DCOuput [ Actatontock Wit betw. Timers: [0 s Pkp Expected Drp Expected t Expected V bsol. Tol: [330,00mV
Timed: Vs o 4
~  Binary Quitputs [ FixMax. Ganeration Time: - - ‘ -
GOOSE Output = o [T st 1: [4530V 4 | S g [ams tuTol: [050%
~ puts
o s Inst. 2: [16,60V r' | P4 [os0s t Absal. Tol.: [35.00ms
v Time and Advancement
NOD1 500
ErorList | Protection Status
43 | ONLine New Aux. Source 250,00V | Heating: 0%

Figure 72
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For the first channel, set the value of 50.80V, then right-click and choose the
following options to configure the voltages as balanced three-phase with positive

rotation.
Ramp X

Ramp Type © Direct B Reset Timers to Each incrementing Generation Approx. Time of Each Iner.: |13
Modules ~ (O Pulsed B Keep Hamonic During Incrementing

Initial Values Limits and Increases Reset

Channels/ Definition Limit Incr. didt N Steps | Time

Wi

Foimt |Channed | Mod. |Ang. |Freq ] \;

Va AD_VO1 > L 0

b AO_VO2 Ty Clear All

Ve AD_MO3 oV Voltages Clear Modules

la AD_ID1 DA Currents Clear Angles

L SO oA Frequencies Clear Frequencies

le AD_I03 0A

UDDT | AD_V04 o Default Aute Format. T‘ Free

UD0Z2 | AD_VOS oV Reduced Aute Format. Three-Ph. Eq. - Nominal Rotation

D03 | AD_VOS oV Farmat. By Dec. Places Mumber Three-Ph. Eq. - Reverse Rotation

UD04 | AC_104 0A Data Association Equals

CEDD || FE T3 oA hd S ZI Calculate Voltages Between Phases

UDD6 | AD_ID6 oA 0 60,00 Hz )

ZI Calculate Displacement

. Attention: The Reset Chron settings. Each the Incr., Direct or Pulsed and

Binary Cutputs GOOSE Cutputs Incr times. and Reset will be the same for all nodes.
Channel Iner. Channel Iner.
[ | BOO1
[ | BOOZ2 Incr. T
[ | BOO3 Limit
] | BOD4 Inttial \ralue[
[ | BOOS
[ | BODG Generation
= Time Every
[ | BOO? Incr.
[ | BOOB
0K Cancel

Figure 73

Select the “Va” channel and set the following limit and decrement values. Change
generation time for each increment to 3,0s.
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Ramp X
| Ramp Type © Direct @ Reset Timers to Each incrementing Generation Approx. Time of Each Incr.: |3s
! Modules ~ (O Pulsed @ Keep Hamonic During Incrementing
Initial Values Limits and Increases Reset
Channels/ Definition Limit Iner. didt N Sieps | Time
| reret TChoma — W]|[va  [4880v [-1000mV ;-3333mVii 21,00 63.00s
= AO_VO1 £0.00 Hz Vb 4880V [-100.0mV |-33.33 mVis 21,00 63.00s
lve AO_V02 £0.00 Hz Ve 4880V [-100.0mV |-33.33 mVis 21,00 63.00s
1| Ve AQ_\V03 B0.B0V |1200° |60.00Hz B
l|la AQ_ID1 0A 0° 60,00 Hz Bk
b AQ_l02 0A 0 60,00 Hz Bk
1]t AO_I03 0A 0 60,00 Hz I | upat
UDO1 | AD_VD4 ov 0° 60,00 Hz B | upw
[ | uDa3
uD02 | AD_ID4 0A 0 60,00 Hz
UD03 | AD_IDS 0A 0 60,00 Hz [ | upod
UDO4 | AD_lDE 0A 0 £0.00 Hz
e e e e e S e
Channel Incr. Channel Iner.
[ | BOO1
[T | BOO2 Iner. §
[ | BO03 Limit
7] | BOD4 Initial value[
[] | BOOS
7] | BODE Generation
[ | BOOT Tim;i\fery
[7] | BOOB

NOTE: An important detail is that pre-fault voltage must be entered so that

function 27 dropout occurs, because before injecting voltage, the function is

already operated. Therefore, use the “Pre-fault” tab with rated voltage and time

equal to 1.0s.
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Figure 75
H H H H H 3 2 H H
Choose the stop interface, which in this case is “BI03” and block the first actuation.
H 1 H H ‘“ 12
Start the generation by clicking on the icon below or through the shortcut “Ait + G .
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Figure 76

To view the values being generated, click on “N01” within the “Monitoring” tab.
After the actuation, click on the highlighted icon to capture the tested point.
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Figure 77

In this case, the pickup found was 49.80V, being exactly the value set in the relay.

6.4 Timed Element 27-2 Pick-up Test

Click on the “Fault” tab and the “...” icon and enter an initial value of 17.60V, limit
value of 15.60V, with a decrement of -100.0mV and a time of 1.0s.

|Ramp x
Ramp Type O Direct B Reset Timers to Each incrementing | Generation Approx Time of Each Incr- |15 |
| Modules ~ (O Pulsed 8 Keep Hamonic During Incrementing

Initisl Values Limits and Incresses Reset

Channels/ Definition Limt | lner. | didt NSteps | Time

ea Toa Thea = W[va |[1580v 000mV{ 2100 |2100s |

EROT I 750 e Vb 1560V |-1000mV |-1000mVE 2100 |2100s

w s | o e Ve 1560V |-1000mV |-1000mvE 2100 |2100s

Ve |ADVOZ | 178DV 80,00 Hz D=
M= [a0d01  [0A 5000 1z B
b (a0 [oa 60,00 Hz Bl

lc  |AO03 | 0A 60,00 Hz (1] Uoor |

UDOT [AO_VB4 |0V 80,00 Hz (1} uno2

UDEZ [ACI4  |0A 60,00 Hz (B} | unos

UDGE [AOI05 | 0A 60,00 Hz (57| upos

UDM [AO 106 |0A 60,00 Hz

Binary Outputs GOOSE Cutputs e T e e e e e e e oot or Putsed and

Channel | Incr Channel | Incr.

[ | som
| (=2 [Bon2 incr. 7]

]| 003 Limit
|| [Bons Inma\va\ue“
G
G Gensrstion

[ | Boo7 ﬁm;;‘_’e“’
|| 2008

Figure 78
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The next step is to choose the stop interface, which in this case is “BI04” and block
the first actuation. Start the generation by clicking on the icon below or through the
shortcut “Alt + G .
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The pick-up found for element 27-2 was 16.60V, being exactly the value

relay.
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Figure 79

set in the
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Figure 80
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6.5 Element 27-1 point test

To verify the operating time of element 27-1, remove the “Ramp” by choosing the
“Direct” option and inject voltage values below the pick-up value. Change the stop
interface to “B103” and block the first actuation. The figure below shows the value of
48.00V already captured and the value of 18.00V to be captured.
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Figure 81

It is verified that the operating times are within the tolerance provided by the
manufacturer.

6.6 Element 27-2 point test

To verify the operating time of element 2, choose “BI04” and test points with voltage
values below the pick-up. The figure below shows the value of 14.00V already
captured and the value of 4.00V not yet captured.

NOTE: Remember to always block the first actuation.
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Figure 82

It is verified that the operating times are within the tolerance given by the
manufacturer.

6.7 Voltage x Time > Overvoltage screen

Click on the tab “Protection > Voltage x time >Overvoltage” S0 that the data set in
the relay are configured in the software. Next to the voltage “V” chooses a node as a
reference, in this case “A40 _V01”. Only after choosing the node are the fields for
setting function 59 active.
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Figure 83
6.8 General Adjustments 59

According to the relay software settings, these values are entered in the Quick
software. The 59-1 element pick-up is equal to 83.00V (1.25* Vpominar /1.73) with
actuation time equal to 2.0s and pick-up of element 59-2 equal to 116.20V (1.75 *
Vnominal /1.73) with actuation time equal to 500.0ms.

There are also fields where the absolute and relative tolerances for both voltage and
time must be entered. These values are taken from Appendix A.2. There is also a field
where the type of simulation is required, being possible single-phase-ground, two-
phase and three-phase.
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Figure 84
6.9 Timed Element 59-1 Pick-up Test

For the pick-up test, a ramp is used to increase the voltage value. To do this, choose
the “Ramp ” option on the “Fault > NO1” tabs and click on the highlighted icon.
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For the initial value, set 82.00V, for limit value set 84.00V, with an increment of
100mV and a time of 3.0s.
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Figure 86

Change the stop interface, which in this case is “BI01” and start the generation by
clicking on the icon below or using the shortcut “Ait + G
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To view the values being generated, click on “N0I” within the “Monitoring” tab.
After the actuation, click on the highlighted icon to capture the point.
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Figure 88

In this case, the pickup found was 83.10V, within the range of values provided by the
manufacturer.

6.10 Timed Element 59-2 Pick-up Test

Click on the “Fault” tab and the “...” icon and enter an initial value of 115.20V, limit
value of 117.20V, with an increment of 100.0mV and a time of 1.0s.
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The next step is to choose the stop interface, which in this case is “B/02” and start
. . . . . e s
the generation by clicking on the icon below or using the shortcut “A/t + G .
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The pick-up value found for element 59-2 was 116.30V, within the range of values
provided by the manufacturer.
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Figure 91

Heating:

Element 59-1 point test

To verify the operating time of element 59-1, remove the “Ramp” by choosing the
“Direct” option and inject voltage values above the pick-up value. Change the stop
interface to “BI0I” and block the first actuation. The following figure shows the
value of 85.00V already captured and the value of 115.00V to be captured.
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It is verified that the operating times are within the tolerance provided by the
manufacturer.

6.12 Element 59-2 point test

To verify the operating time of the 59-2 element, choose “BI02” and test points with
voltage values above the pick-up. The following figure shows the value of 120.00V
already captured and the value of 135.0V not yet captured.
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Figure 93

It is verified that the operating times are within the tolerance provided by the relay
manufacturer.

7. Report

At the end of the test, you can request an automatic report, just click on the icon
illustrated below or use the shortcut “Ctrl + R ™.

S £ [T 2
] b

: WL (B2
Present Recreate Restore View
Report Charts Layout <

Report Units Layout
Figure 94
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When requesting the report, a screen opens where the user chooses the information

that should be shown in the report.

Presentation Setting

Language Inglés En-LUS '

= @Al
- Bl General Data of Test

- B Local of Installation
- [ Reference Values

- [ Hardware Settings

- [ Values

(- [ Test Results

- Bl Explanatory Figures
B Check List
- Bl Connections

- Bl Notes and Observations

- [Bl General Data of Tested Device

QK Cancel

@‘ 0O & i = | Quick202.190 (64Bits) - CE-6710 (0301018)
Print Preview
8% B® 02~ 44 @
b .TWODages
Print  Page Exportto Export 100 vious Next  Close Print

Setup  Word Office to POF % Page Page  Preview

Print

Printing Preview...

Export

N° of Pages: 15

Zoom View Close

Figure 95

€-600x CE-600x
|cE-€00x CE-600x CE-600X CE-600K

ICON PROV E Wiens bﬁ
CE-600x | CONPROVE
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Quick - TEST REPORT

Descr.: Under and Overvoltage
Date: 22/07/2022 14:47:46

; Software: Manual_CTC; Version: 2.02.190
Responsible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Transformer Protection

Model RET 670; Manufacturer: ABB

2. Location

Substation: Conprove
Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira

City: Uberlandia; State: MG

Figure 96
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APPENDIX A
A.1 Terminal Designations

Power supply module (PSM)

P1

———————— INTERNAL FAIL
X111 1

X1t:4
xits

,J7 Protective earth must be connected

i/

EL

Power supply module (PSM)
Figure 97

Transformer input module (TRM)
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Binary output modwle BOM)
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A.2 Technical data

OV2PTOV technical data

Function Range or value Accuracy

Operate voltage, (1-200)% of UBase +0.5%of U atU < U,
step 1and 2 +0.5%of UatU> U,

Absolute hysteresis (0-100)% of UBase +0.5%of U atU < U,

+05%of UatU > U,

Inverse time =
characteristics for
steps 1 and 2, see
table 675

Definite time delay, (0.00 - 6000.00) s
step 1

See table 675

+0.5% + 10 ms

Definite time delays (0.000-60.000) s
(0.000-60.000) s

+0.5% + 10 ms

Minimum operate +0.5% + 10 ms
time, Inverse

characteristics

Operate time, start 25 ms typically at 0 to 2 x Ugg¢ 5
function

Reset time, start
function

25 ms typically at 2 to 0 x Uggt -

Critical impulse time | 10 ms typically at 0 to 2 x Uget -

Impulse margin time | 15 ms typically -

UV2PTUV technical data
Function Range or value Accuracy
Operate voltage, low | (1-100)% of UBase +0.5% of U,
and high step
Absolute hysteresis (0-100)% of UBase +0.5% of U,
Internal blocking (1-100)% of UBase +0.5% of U,
level, step 1 and
step 2
Inverse time - See table 676

characteristics for
step 1 and step 2,
see table 676

Definite time delay, (0.00 - 6000.00) s
step 1

+0.5% + 10 ms

Definite time delays (0.000-60.000) s
(0.000-60.000) s

+0.5% +10 ms

Minimum operate +0.5% + 10 ms
time, inverse

characteristics

Operate time, start 25 ms typically at 2 x Uge1 to O -
function

Reset time, start
function

25 ms typically at 0 to 2 x Uges -

Critical impulse time | 10 ms typically at 2 x Uge; to O -

Impulse margin time | 15 ms typically =
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Quick Software ABB RET670 Relay
Parameter | Figure | Parameter | Figure
Overvoltage
Pkp_Instant.1 84 ui> 51
Tempo Instant.1l 84 tl 51
Pkp_Instant.2 84 uz2> 52
Tempo Instant.2 84 t2 52
Undervoltage
Pkp Instant.1 71 Uil< 55
Tempo Instant.1l 71 tl 55
Pkp_Instant.2 71 U2< 56
Tempo Instant.2 71 t2 56
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