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Test Tutorial

Equipment Type: Protection Relay

Brand: ABB

Model: REL650

Function: 68 or RPSB - Power Swing Blocking (PSB) & 78 or
PPAM - Out of step (00S)

Tool Used: CE-6006; CE6707; CE-6710; CE-7012 or CE-7024

Objective: PSB__Test in__Synchronous Power Oscillation
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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 REL650 relay in the PSB_0OoS software

1. Relay connection to CE-6710
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Auxiliary Source to pin 3 on the relay

terminal X410 and the negative (black terminal) of the Aux Vdc Source to pin 1 of
the relay terminal X410.

Figure 1

1.2 Current and Voltage Coils
To establish the connection of the voltage coils, connect channels V1, V2 and V3
with pins 1, 3 and 5 of the relay terminal X102 and the common ones to pins 2, 4 and
6. If these last three points are short-circuited, connect all common to that point.
To establish the connection of the current coils, connect channels 14, 15 and 16 with
pins 1, 3 and 5 of the relay terminal X101 and the common ones to pins 2, 4 and 6. If
these last three points are short-circuited, connect all common to that point.
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1.3 Binary Inputs
Connect the binary inputs of the CE-6710 to the binary outputs of the X307 relay slot.

e BI1to pin 07 and its common to pin 08.
e BI2to pin 09 and its common to pin 10.

| [ BINARY/AN/LOG INPUTS
BI2 BI3 Bl4 BI5 BI6

2. RELG650 relay configuration

Connect a notebook Ethernet cable to the relay. Then open PCM600 by double
clicking on the software icon.

PCMB00
atalho
n HE

Figure 4

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.

2.1 Creating a new file

First, a new project must be added. Click on “File” and then “New Project...”.
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 pcme00
File | Edit View Tools Window Help
|D New Project. .. Chrl+M |
Wﬁ'\ Open/Manage Project. .. Ctrl+0
(= H
' Exit
| 1: Local Server\CONPROVE
B’ Local Server\Rockembach

Figure 5

Choose a name for the project, in which case “68” was used and then click on
“Create”.

Create New Project @

Server hame:

Project name:
63 |

Description:

Sr3o apresentandos detalhes da parametrizagdo da fungdo bloqueio
| por oscilagdo de poténcia

[ Create I[ Cancel ]

Figure 6

Right click on the created plant and insert a substation.
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#® | ocal Server\68 - PCM600

File Edit View Tools Window Help
A= IR =R =N = =] =10

Object Types v & X : Project Explorer vax
General A [ Plant Structure |
Generic [ECE1S50ED 4 | 8
Sub-Transmission [EDs & | New » “ General » |-,-$-. Substation _l
= NN
Transmission [EDs 2 5 . 7
A--J | Properties Create from Template. .. I’_IJ‘ IED Group

Figure 7

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

P | ocal Server\68 - PCM600

File  Edit View Tools Window Help
D b

: Object Types

Plant Structure ]
= B 68

y
SN

‘" General a
| Generic [ECE18501ED &

' Sub-Transmission [EDs

] Transmission IEDs &% IED Compare

T4 IEC 61850 Configuration

Import ...

Export ...

| New » m General > I-,-'f.Y.. Yoltage Level |

& Cut | Create from Template...
Copy

Delete

Rename

Properties

Figure 8

Within the voltage level, a bay must be inserted.
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*% |ocal Server\68 - PCM600
File  Edit Wiew Tools Window Help
D b B @

| Object Types

General A Plant Structure ]

Generic IECE1850/ED & || &= 63
s |
|

ey = % Substation
B LB\ /ltage Level

TTT

Sub-Transmission [EDs &
A

Transmission |[EDs

IED Compare
1EC 61850 Configuration

Cut Create from Template. ..

Copy

by %<
by ¥<

Delete

Rename

Properties

Figure 9
The RELG650 relay is inserted inside the bay.

P Local Server\68 - PCM600
File  Edit ‘“iew Tools ‘Window Help
0w s B B e EEEY
: Object Types viax M m
General Plant Structure ]

2|

Generic|EC618501ED 2 | = @ 68

Sub-Transmission [EDs & | = T‘Q" Bl thon
A

B \oltage Level

il &= |

Transmission IEDs

!‘@ IED Compare
ﬁ 1EC 61850 Configuration

Import ...

[ new » ]| | Generic EEcs1as0 1ep >
cut | Sub-Transmission IEDs » | REL6S0

Transmission IEDs »

i %<

Copy

Delete Create from Template. ..

Rename

Properties

Figure 10

New » |[ General » " B Bay |
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2.2 Setting up communication

Choose the option “Online Configuration” and click on “Next >".

REL650 - Configuration Mode Selection Page

REL650 Configuration Wizard
Configuration Mode Selection Page

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

I@ Online Configuration |

(O Offline Configuration

[ Cancel ][ Nest > l

Figure 11

Choose the “Next > " option again.
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REL650 - Communication protocol selection page @

REL650 Configuration Wizard
Communication protocol selection page

1IED protocal:

Communication provider:

B

Ecetasa v

[ Cancel

| [ <Back || Mewt> |

Figure 12
On the next screen, the user chooses between two options “LANI” or “Front Port”,
then the relay itself must be displayed which IP is configured. To do so, go to “Main
Menu > Configuration > Communication > TCP-IP Configuration” and view the
desired IP. Adjust this value in the PCM and in this tutorial the “Front Port” option

was chosen.
REL650 - IEC61850 communication protocol @
REL650 Configuration Wizard
IEC61850 communication protocol

PCMB00 communication

Port: Front Port v

IP address: 0.1 .150, 3
[ Cancel ] [ < Back ] l Next > J
Figure 13

Then click on “Next > " and on the next screen on “Scan”.
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REL650 - Version Selection Page @

REL650 Configuration Wizard
Version Selection Page

Online Mode

Product Yersion | I Scan I

[ Cancel ] [ < Back ]

Figure 14

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

REL650 - Version Selection Page [g]
REL650 Configuration Wizard
Version Selection Page
Online Mode

IED Type RELESO
Product Yersion 1.0.0 Scan

[ Cancel J[ < Back ]I Next > l

Figure 15

On the next screen the relay identifies the rack and display type.
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REL650 - Housing\Display Selection Page @
REL650 Configuration Wizard
Housing\Display Selection Page

Online Mode

Housing Type : 6l 14 19" rack casing

Display Type : |IEC, 1/2 19", 6U, Basic

[ Cancel ][ < Back ]I Nest> |

Figure 16

Finally the complete relay information.

REL650 - Setup Complete Page E]
REL650 Configuration Wizard
Setup Complete Page

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

IED Type IREL650 |
Product Yersion |1 .0.0 |
1P Address [t0.1.150.3 |
Order Option IOnIine Option Selected '

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

Figure 17

2.3 TRM_2
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Click on the “+” signs next to “IED Configuration” and “HW Configuration”
Within the last option the relay shows all the slots that are inserted in the relay. Right-
click on the “TRM 2 option and select “Parameter Setting”.

[ ocal Server\68 - PCM600

Genenc ECISS0ED. 2 | =
Sub Tranumesin EDs R
TammesonlEDs &

uatatora, 25 de pro de 2013030152 ABB

Figure 18

In this window, the current and voltage transformation ratio must be configured. For
current use the first four channels and for voltage use channels 6 to 8.

# Local Server\68 - PCM600 FEX

File Edt ¥iew Tools [ED Window Help

IR = N NN NN = | ] (AN R | P4 = e ) S N = S

: Object Types ¥ 2 X : project Explorer vax REL650 - Parameter Setting ] vd4b X
General 2 ‘ Plant Structure 1 Group / Parameter Name | IED Value [$G1/Common] | PC Value [$G1/Common] | Unit | Min | Max Red
Generic [ECE18501IED & ‘ = @ 68 InputTypel Current
Sub- TlansmlsslonlEDs al a {'§"' S':es:ta"on CTStarPoint1 ToObject
| B hnn o = K% Voltage Level
Transmission [EDs 2 \ 5 T Bay CTsecl 5.0 A 01 100
=[] RELESO -
S g‘J ED Configuration CTprim1 500 A 1 99339
= 8 HwW Configuration NAMECH2 CH2 13 charac
@ CoM_101
B PSM_102 InputType2 Current
B TRM_2 CTStarPoint2 ToObject
@ BI0_3
® BI04 CTsec2 5.0 A 01 100
@ % Activate setting aroup CTprim2 500 A 1 93333
i i Timo NAMECH3 CH3 13 charac
@ % Power system
@ % Communication InputType3 Current
@ % Analog modules B -
G % HMI CTStarPoint3 ToObject
@ % Monitoring CTsec3 5.0 A 01 10,0
- %3 Application Configuration CTpim3 500 A 4 3999
NAMECH4 CH4 13 charac
InputTyped Current
CTStarPoint4 oDbiject
CTsec4 .0 A 01 100
CTorimé 00 A 1 99333 ¥
< |
Selected parameter: TRM_2{NAMECHS

 Output v 3 x

[local \CONPROVE - ... | System Project opened: SUPORTETECO1SPCMSERVER\GE

Date and Time Category User Object Message

21 Logging

quartafeira, 26 de junho de 2013030440  ARBEB

Figure 19
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# | ocal Server\68 - PCM600 Q@@

File Edit View Tools IED Window Help

D@ HE S|4 B E| o [

== 3@1 B0 =E] BB mesemees =) = Sk [8])

: Object Types
General
Generic IECE1850
Sub-Transmission |

Transmission [EDs

Output

vax iProiStt Explorer v 3 Xx REL650 - Parameter Setting ] vdb X
2 |/ Plant Structure Group / Parameter Name |ED Value [SG1/Common] | PC Value [SG1/Common] | Unit Hin Max Rod
D Al = @ 68 CTsecS 1.0 A 01 100
= % Substation ]
EDs 4 = CTpiimS 1000 Y 1 99333
e \‘E%\ X Voltage Level ik
A = B Bay NAMECHS CHe 13 charac
= [ RELE50
InputTypes Yol
= %] IED Configuration Soion i
= 8 HW Configuration VTsech 115,000 v 0,001 993,993
B COM_101 ]
® P2 VT piim6 138,000 kv 0,001 9933,333
B TRM_2 NAMECH7 CH7 13 charac
8 BI0_3
® BI0_¢ InputType? Voltage
@ % Activate setting group YTsec? 115,000 v 0,001 993,939
@ % Tine VTpiim? 138,000 Ky 0,001 9999,933
@ % Power system
@ % Communication NAMECHS CH8 13 charac
@ % Analog modules
BB HMI InputTyped Voltage
& % Monitoiing VTsec8 115,000 v 0,001 993,933
Woop -
8~¥a Applcation Lonhglialion YTpimd 138,000 % 0,001 9999.993
NAMECH3 CH3 13 charac
InputTyped Voltage
VTsecd 110,000 v 0,001 993,933
VTpim3 132,000 K 0,001 9339,933
NAMECH10 CH10 13 charac ¥
< >
Selected parameter: TRM_2/¥Tprim10 [0,001.,9999,999] k¥

v ax

' Date and Time Category User Object Message

[local\CONPROVE ... Project opened: SUPORTETECO1\PCMSERVEREE

quartaeira, 26 de junho de 201303:07:34  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.

3. Send all parameterized settings within the group.

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

Write parameters to REL650

Parameter range
@ TRM_2
O VTprimd

Parameter options

I (®) Changed parameters I Read back

O &l parameters

I 0K I [ Cancel

Figure 21

Note: Whenever the user makes a change in any setting group, this procedure
must be repeated.
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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\68 - PCM600

Bl Edt WVew Toos [ED Window Help

DEEIS s RE | [ESEEIEE S L B0 B BB aeeres 58 < | k- [H]

: Object Types v A X W Tl l REL650 - Parameter Setting | v4bx |

General 2| Plant Structure D Value [SG1/Common] | PC Value [SG1/Common] | Unit | Min | Max
Generic [ECE1850 1ED = @68

2
SubTransmission [EDs & Cl \E'%S:&sl\?;naueuvel P T SettingGroup!
TinsmissonEDs & 5F by v MalosetGip 1

2 B rees

& % IED Configuration
= 8 HW Configuration
B COM_101
B PSM_102
B TRM_2
8 BI0_3
B BI04
Y A-:twaxe :elllng group.
o PG

@ Time

% Power system

@, Communication
@ Analog modules
@ HMI

@ Moritoring

G %3 Appiication Configuration

; G R ]

~
v

 Output bR
L Date and Time. Category User Object Message
| Message | flocall\Ce 5

tem ORTETECO1Y
1) 26/6/2013 10:17:23.468 Message [local\CONPROVE RELES0 Parameters wiitten successfully
1) 26/6/2013 10:17:25.281 Message [localNCONPROVE - ... RELES0 Parameters read successfully

%] Logging |

quartaeira, 26 de junho de 201310:1320  ABEB

Figure 22
2.5 PRIMVAL: 1

Click on the “+” signs near to “Power System” and “Primary values” and select the
“PRIMVAL: 1~ option. In this group, the frequency and phase sequence values are
adjusted. Send the settings to the relay if there is any change.

® Local Server\68 - PCM600 FEX

Ele Edt  Vew Toos IED Window Help
i |F: 2 5 B0 =B BE] etz = (e (3]

| Object TYE vax Prn_}e_(l Explorer vax | REL650 - Parameter Setting v d4bx |
General 2 |/ Plant Structure |[ Group / Parameter Name | IED Value [SG1/Common] | PC Value [SG1/Common] | Urit | Min [ Max |
Generic [ECE1850IED 2| = 8 Efi%

s 73 & ¢ Substalion
SubTransrission [EDs & TUK vorass Level Frequency
Transmission [EDs 2 =] Bay v PhaseRotation
=[] RELss

= %] IED Configuration
= 8 HW Configuration
 COM_101
8 PSM_102
B TRM_2
® 8103
o BI04
@ Activate setling gioup
© SETGRPS: 1
G Time
@ Power system
= % Primary values
o PRIMVAL: 1
® % Global base values
- % Identiiers
@ % Communication
@ % Analog modules
@ %G HM
@ % Monioiing
#3 Application Configuration

o

mE

|| selected parameter: PRIMVAL: 1/PhaseRotation

Date and Time Category User i Message

7 0 m PORTETECO1Y
\i} 26/6/2013 10:17:23.468 Message [local\CONPROVE RELE50 Parameters written successfully
i) 26/6/2013 10:17:25.281 Message [local\CONPROVE -... RELBS0 Parameters read successfully
|21 Logaing |

quartafeira, 26 de junho de 201310:21:31 ABB

Figure 23
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Click the “+” sign near to “Global base values” and then “GBASVAL: 1" and adjust
the base voltage, current and power values. The other groups of base values will not

be used.

® Local Server\68 - PCM600

2 5 B0 =] B[B] aesrenees BT S

i Object Types v # X : Project Explorer v 2 X [_"ReL650 - Parameter setting < v x|
General 2| Plant Structure Group / Parameter Name | IED Value [SG1/Common] | PC 1/Common.__ Unit i
GeneiicECE1850IED. 2 || = @ S'E% ~

e En s & o Substation
¥ R 2 5K Vohage Level

2 - T By

= [ RELss0

= % IED Configuation
= 8 HW Configuration
® COM_101
® PSM_102
® TRM_2
® BI0_3
o BI04
& @ Ativate sefling group
o SETGRPS: 1

@ Time

%, Power system

= % Prinary values

& PRIMVAL 1
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Figure 24

2.7 AISVBAS: 1

Click on the “+” signs beside “Analog modules” and “Reference channel service
values” and select the option “AISVBAS: 1” and set channel 6 as the reference

channel, which is equivalent to the A-phase voltage.
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Figure 25
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Select the “Application Configuration™ option, right click and choose “Application

Configuration” again. In this field, the protection logic blocks must be entered.
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Figure 26

On the screen that opens, right click and then choose the option “Insert

FunctionBlock ™.
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Figure 27
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2.9 SMAI_20_1 (Currents)

Click on the “+” sign near to “Basic IED functions” and insert the “SMAI 20 1~
block that will be responsible for the current channels. To understand the perfect
functioning of the different blocks, consult the REL650 manual.

Insert Function Block @

Select a Function Block Type

| @ 4 Basic IED functions ~
2 3PHSUM T
3 ACTVGRP

3 ATHSTAT

3 CHNGLCK

4 DOSFRNT

4 DOSLANT

3 INTERRSIG

5 BT

4 SMal_20 10

& sMal_20 11

2 sMal_20 12

3 sMal_20.2

3 sMal_20 3

3 sMal_20 4 v

[ Insert ] [ Cancel

Figure 28

On the next screen set the “Cycle Time” to 5.

Function Block Instance
Narme: |ShAI_20_1
|coct Time |
Execution Order, <
Instance Number: |11 v
’ Assigh ] [ LCancel ]

Figure 29

Insert the same block again, repeating the operation of the three previous figures,
however change the “Cycle Time” to 20.
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Function Block Instance

Mame:

Cycle Time:

Exec Order. Instance Number: | 1,2 hl

[ Assign ” LCancel ]

Figure 30

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.

[jl Insert Page Ctrl+Shift+P
Insert Yariable >
& Insert FunctionBlock Ctrl+5hift+F

| Insert Hardware Channel Ctrl+Shift+H

Delete page Ctrl+Shift+D

Select all Ctrl+a

&4 Find Ctrl+F

. Lock Ckrl+Shift+L
Figure 31

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

Insert Hardware Channel @

Select a Hardware Channel

| = 4 Hardware Channels
3 Binary Input
3 Binary Output

E 3 4&nalog Input

l Insert ][ Cancel J

Figure 32

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202
Phone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com - E-mail: conprove@conprove.com.br
20



PROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

Hardware Channel Allocation @

Hardware Module i v
Hardware Channel CH1 -
User Defined Name CH1

[[] Create unassigned Hardware Channel

[ 0K I’ Cancel ]

Figure 33

Repeat the procedure of the 3 previous figures changing the “Hardware Channel”
option and “User Defined Name” to CH2, CH3 and CH4. Then make the connections
with the blocks.
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Figure 34

Assign an output to the “4/3P” option of each block. Right click and choose “Insert
Variable > Output”.
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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 35

Choose a name for these variables, in this case “AI3P_TC 05ms” for the first block
and “AI3P_TC 20ms” for the second block and connect with the “4/3P” outputs of

each block.
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Figure 36

Clicking on the icon highlighted in green and on the “MainApp” tab, change the
name of the tab to “CANAIS CORRENTE”, for example.
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Figure 37

Close the “Object Properties” window then click on “Insert > MainApplication”.
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Figure 38
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2.10 SMAI_20 2 (Voltages)

In the new tab, configure the block responsible for the voltage channels. Repeat the
procedure in figures 27 to 36, changing the block used to “SMAI 20 27, the
measurement channels CH6, CH7 and CH8 and the output variables to
“AI3P_TP 05ms” and “AI3P TP 20ms”
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Figure 39
Click on the icon highlighted in green, click on the “MainApp2” tab and change the
name of the tab to “CANAIS TENSAO”.
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Figure 40
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Close the “Object Properties” window and insert a new “MainApplication” tab to
create the distance function block.
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Figure 41

2.11 ZQDPDIS (Quadrilateral Distance)

Right-click on the new tab, choose the “Insert Function Block” option, click on the
“+ 7 sign next to “Impedance protection” and finally choose the “ZQDPDIS” block.
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I LocaIHMI functions
+ 4 Logic
R

Metering v

[ 858

®

E+‘U-

I Insert I[ Cancel

Figure 42
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Click “Assign” in the next window (not shown). To use the full potential of the
distance function, three more blocks must be used together with the ZQDPDIS block.

ZDNRDIR (Directionality of the distance function)

Right-click on the tab and choose the “Insert Function Block” option, click on the
“+” sign next to “Impedance protection” and finally choose the “ZDNRDIR” block.
This block determines if the zone characteristics are forward, reverse or no
directionality (offset).

Insert Function Block @
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| @ 4 Basic IED functions A
-4 Control
-4 Curent protection
-4 Frequency protection
4 Hardware
B* Impedance protection
& FOPSPDIS
& PPLPHIZ
ZCVPSOF
| §ZDNRDIR
ZMRPSE
# 4 Local HMI functions
4 Logic
# JF Metering
-4 Monitoring

v

Figure 43

Click “Assign” in the next window (not shown).
FDPSPDIS (Phase selector with load compensation)

Right-click on the tab and choose the “Insert Function Block” option, click on the
“+” sign next to “Impedance protection” and finally choose the “FDPSPDIS”
block. This block determines in which phase the fault occurs and also allows load
compensation.
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Figure 44

Click “Assign” in the next window (not shown).
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2.14 ZMRPSB (Power Swing)

Right-click on the tab and choose the “Insert Function Block” option, click on the
“+ 7 sign next to “Impedance protection” and finally choose the “ZMRPSB” block.
This block is responsible for detecting the power swing.
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Figure 45

Click “Assign” in the next window (not shown).
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fladiace Z ® - 8 HW Configuration
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Right-click and choose “Insert Variable > Input” to insert two current and voltage
input variables with a 5ms cycle. Use the same name given in figures 36 and 39.
Connect with the voltage and current inputs of each of the distance function. For the
voltage and current inputs of the “ZMRPSB” block, the 20ms signals are used.

8 Local Server\68 - PCM600 [BEE
Fle Edt View Tools Format Insert IED Debug ‘Window Help
DBeHER b [EEEEFi s DEELw: S sERRERAD0EN BN |
 Object Types v % X : Project Explorer vax REL6S0 - Parameter Setting /~ REL650 - Application Configuration ] v d4bx
Al 2 |/ Plant Structure | 1 2 &
Basic [ED functions NER K T 3
el 7S B & Substation
= ¥ Voltage Level 200
Current protection A 3 Bay ™
Frequency protection & = RELES0
Hardh 7 = %] IED Configuration ==
) -
glege & & fia HW Configuration e
Impedance protection A # - @ Activate setting group
Local HMI functions A @ % Time
=~ @ % Power system ZONRDIR a
Logic 2 @ % Communication R
Metering A # 9 Analog modules w
h 73 @ % HMI
) — # % Monitoring
Scheme communication A = %2 Application Configuration — T
Station communication & @ % EANAIS_EUHRAENTE = |
= 7= W [ CANAIS_TENSAD =
Supervision A @ B Maindpp2 L= =
Voltage protection 2
Hardware 1/0 A
ra b
< >
CANAIS_CORRENTE | CANAIS_TENSAO \_MainApp2 ~d4b
e | Application Configuration O] < Tof1 ») o 1034
: Qutput vox

Main&pplication Name ~ Page No Description

| Logaing | Application Configuration
quartafeira, 26 de junho de 2013 14:04:41  ABB

Figure 47

Connect the “STDIRCND” output of the “ZDNRDIR” block to the “DIRCND”
inputs of the “FDPSPDIS” and “ZQDPDIS” blocks. Then connect the “STCNDZI”
output of the “FDPSPIDS” block to the “STCND” input of the “ZQDPIS” block.
Create an output variable and connect it to the trip of the “ZQDPIS” block. The name
of this variable can be “TRIP 21”. Connect the “START” output of the “ZMRPSB”
block to the “BLOCK” inputs of the “FDPSPDIS” and “ZQPDIS” blocks. Create an
output variable and link it with the “START” signal from the “ZMRPSB” block and
name it, for example, as “Start 68" .
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:% Application Configuration

[ CANAIS_CORRENTE
(8 CaNaIS_TENSAD
&

Station communication

INSTRUMENTOS PARA TESTES ELETRICOS
# | ocal Server\68 - PCM600
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2
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Figure 48

Change the name of the tab to “PSB”.

# | ocal Server\68 - PCM600

File Edit View Tools Format Insert IED Debug Window Help
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Current protection S - F Bay -TP_20ms Bie p2t -
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Monitoring A
Scheme communication & o
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Figure 49
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The last block to be created is the one for the binary outputs. So create a new

“MainApplication” tab as shown below.

# L ocal Server\68 - PCM600

File Edit View Tools Format | Insert | IED Debug Window Help

BEE

iDEHE| @RS B @D tenisin O w PR HGERNNEEDER BB j
TR PR, P
: Object Types ¥ R X Project E [} eece vax RELES0 - Parameter Setting / REL650 - Application Configuration | v dbx
Al - 2 P Planid #  FunctionBlock = — z - =
54 | 3
BasclEDfuncions 2| = @ & meue . = 3 Start o8
Control 2 i Text it B — = I .
i 32 2007t
Current protection A Varizble 4 a1 20ms 1 é:xo?(( 2N { L
Frequency protection 2 Hardwars Channel 2 A sc-:(-t;(
RS Y MainApplication Template Manager et e -
TR
Impedance protection 2
Local HMI functions A — —
i Y
Logic X + Uu;’ r:‘i'ém
Metering 2 —==
Monitoring 2
Scheme communication &
Station communication &
Supervision 2 B
Voltage protection 2
Hardware 1/0 X
o=
=t v
& t
CANAIS_CORRENTE | CANAIS_TENSAO \_PSB v 4P
e | Application Configuration W |« [l & | o | 7159
; Output vax

| Maindpplication Name | Page No Description

| Logaing | Application Configuration

Figure 50
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Right-click inside the new tab and choose “Insert Hardware Channel”, then “Binary

Output” and “Insert”.

D - Insert Page Ctrl+Shift+P
Insert Variable »
% Insert FunctionBlock Ctrl+Shift+F
| Insert Hardware Channel  Ctrl+-Shift+H II
Delete page Ctrl+Shift+D
Select all Ctrl+A
&4 Find Ctri+F
Lock Ctrl+Shift+L

Figure 51
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Insert Hardware Channel @

Select a Hardware Channel
= ¥ Hardware Channels
Binary Input
E 3Binary Qutput |

Analog Input

Insert [ Cancel ]

Figure 52

The next step is to choose the Hardware module “PSM 102" and the binary output
(BO4).

File Edit View Tools Format Insert IED Debug Window Help
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Figure 53
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Create two input variables using the same names as the output variables of the “PSB”
tab and associate the binary outputs. Change the name of the tab to
“SAIDAS BINARIAS”.

® Local Server\68 - PCM600

Fle Edt Wew Took Format Insert [ED Debug Window  Help
iDEESR: BE VjimmDE@O s 1 AR vENEEBDNEM gl LEL J
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Impedance protection & @ COM_101

Local HM funclions & WS 102

& — B TRM_2 _
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A bR G EAGRLA: # - % Communication start_g8 33—« L

= = & % Analog modules F5T_102.805_P0

upervision A & % HMI
Voltage protection A @ % Monitoiing
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Figure 54

Click on the icon highlighted in green to validate the configuration, then on “OK”
and save the configuration.
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3. Parameterization of the ABB REL650 relay

3.1 REL 650 Parameter Setting

Choose the top tab “REL 650 Parameter Setting” and click on the “+” signs beside

“«

1

® Local Server\21 - PCM600 [BEE
Ble Edt Vew Took IED Window el
DS HE LB E| - [ESE 5 5 B[E] =] BB e $ = | - [3]
vax er Setting | REL6SO - Application C vd4bx
JED Ve [SG1/Common] | PC Value [SG1/Common] | Urit | Min Mo A&
GlobalBaseSel 1 1 6
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. Operation on
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=1 B IMinOpPE 2 %8 10 )
E % I";Z”;S;:PD!S , IMinOpIN 5 PR £
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B sAfDA Lol
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: OpModetPP1 on
v DiModel Forward -
< >
; Output e
| Maintpplication Name  PageNo  Desciiption

J Logaing | Application Configuration

quinta-feira, 20 de junho de 2013154232 AR

Figure 56

ipplication Configuration > DISTANCE > Impedance” and finally “ZQDPDIS:

The relay allows up to 5 protection zones to be parameterized, but for simplicity in
this tutorial only 3 zones will be active. The first two will have forward directionality

and the third reverse directionality. For the first zone make the following adjustments:

Fle Edt View Tools IED Window Help
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IMinOpPE 10 2| 10 30
IMinpIN 5 x| 5 30
LineAng 75 Deg. o 180
Zone 1
Setting Groupl
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OpModetPET On
OpModetPP1 On
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< >
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Figure 57
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adjustments to the second zone.

# Local Server\68 - PCM600

Fle Edt View Tooks IED Window Help
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= % Impedance
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Figure 58
Finally, parameterize the third zone.

ocal Server\68 - PCM600
File  Edit Tools
DEE & B
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| @ [ All parameters

NN

)

Object Types v ax Project Explorer vax REL650 - Parameter Setting] REL650 - Application Configuration vd4bx
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= K Voltage Level
Transmission IEDs 2 = [ Bay OpMode2 Enable Ph-E PhPh
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(- %] IED Configuration ned
= %5 Application Configuration Setting Group]
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) T Impedance
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£ ZMRPSB: 1
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£ >
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Figure 59
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To disable zones 4 and 5 make the following adjustment.

# | ocal Server\68 - PCM600

Fle Edt Vew Tools [ED Window Hep

i85 B[R] ==l B[R] aserameters s = Lk .

: Object Types v & X : Project Explorer v ax REL650 - Parameter Setting | RELESO - Application Configuration | v d4bx
General 2| Plant Structure | Group / Parameter Name IED Value [SG1/Common] | PC Value [SG1/Common] |Unit | Min Max A
Generic [ECE1SS0IED 2 || = @ 68 RFPE4 100,00 ohm/l 1,00 000,00
Kemrom e, e - 1% Substation
| SubTransmission EDs & S - RFPP4 3000 ohm/l 1,00 3000.00
Transmission 2| o T By z4 30,000 0,005 3000,000
= [ RELESD
OpModelPE4 off
@ 4] IED Configuration pHoce
= #2 Application Configuration OpModetPP4 off
@ CANAIS_CORRENTE ;
@ CANAIS_TENSAD Dibodey it
= B Pse tPE4 0,000 s 0,000 60,000
= % Impedance
i - tPP4 0,000 s 0,000 60,000
& ZDNRDIR: 1 Ophoded Enable PhE PhPh
& ZMRPSB: 1
o ZODPDIS: 1 i Zz025
SAIDAS_BINARIAS Setting Group]
RFPES 100,00 ohm/l 1,00 000,00
RFPPS 3000 ohm/l 100 3000.00
z5 30,000 0,005 3000,000
OpModetPES off
OpModetPPS off
DiiMode5 off
WPES 0.000 s 0,000 60000 —
tPPS 0000 s 0.000 50000 ¥
kel L il B
: Dutput v ax
Mainbppiication Name  PageNo  Description
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Figure 60
The next step is to parameterize the directionality limits. For this click on the
“ZNRDIR:1" option and make the following adjustments:

& | ocal Server\68 - PCM600

DS HE|S| 4RO BEE & 5 a0 o] BB s ol = k- []
i Object Types v & X :Project Explorer Y & X | RELG50 - Parameter Setting | REL6S0 - Application Configuration | v dbx
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2
Generic ECE18501ED. 2 || = @ 68
2
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| Sub-Transmission [EDs - Substaon GlobalBaseSel 1 6
= &% Voltage Level
Tensmisson [EDs & 5T Bay = -
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& %] IED Confustion Gidiexies a0 175
= #3 Applcation Configuration AeaDir 5 5
@ B) CANAIS_CORRENTE :
@ CANAIS_TENSAO (MBoEE 2 2
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SAIDAS_BINARIAS
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Figure 61
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The next parameterization is for the phase selector and load compensator. Select the
“FDPSPDIS: 1" option and perform the following adjustments.

 Local Server\68 - PCM600 [BEE
Fle Edt View Tooks IED ‘Window Help
NS HE(&| s BB

5 | B[B] =] B[B] wpaneters ol = B )

i Object Types v # X Project Explorer v X REL650 - Parameter Setting | REL650 - Application Configuration vdbx
General A Plant structure | Group / Parameter Name IED Value [S61/Common] | PC Value [5G1/Common] | Unit__ | Min Max A
Geneiic [ECE1GS0IED. & || = @ Bi@, OperatiorZ< on
7 Py - % Substation
SubTransmission [EDs & Sikarze - Operationl> off
Transmission [EDs 2 s INBlockPP 10 wpPh | 10 100
INReleasePE 10 aPn | 10 100
Appiication Configuration RLdFw 5.00 ohm/p| 1.00 300000
[ CANAIS_CORRENTE
G B canas TENSED RLdRv 5.00 ohm/p| 1.00 300000
& B P Argld 45 Deg | 5 70
= % Impedance .
" “
e EereEE 1Ph> 120 B | 10 2500
& ZDNRDIR: 1 N> 20 e | 10 2500
o ZMRPSE: 1
& b X1 4000 050 300000
) SAIDAS_BINARIAS X0 12000 050 300000
RFFWPP 3000 ohmvt | 050 300000
RFRVPP 3000 ohm/l | 050 300000
RFFWPE 30,00 ohmvt | 1,00 000,00
RFRVPE 30.00 ohmvt | 1.00 000,00
TimeiPP off
PP 0,000 s 0,000 60,000
TimeiPE oif
PE 0.000 s 0.000 60000 ¥
< @
FDPSPDIS: [IMINOpPE [S..500] %I8
 output vax

| Maintpplcation Name | PageNo  Desciiption

 Logaing | Application Configuration

quintarfeirs, 27 de junho de 2013030517 ARBE

Figure 62

The last two parameters not shown in the previous figure must be set to their
minimum values. The last parameterization is for the power swing. Select the
“ZMRPSB: 1" option and perform the following adjustments.

Local Server\68 - PCM600 EEX

File Edt View Tools IED Window Help
DS E(S) BB v [E vl 8 5 B[] o] BB]) merameters A ey

i Object Types v & X : Project Explorer v ax REL650 - Parameter Setting | REL6S0 - Appiication Configuration vdbx
General 2 ||/ Plant structure | Group / Parameter Name L IED Value [SG1/Commen. . PC Value [SG1/Common] |Unit | Min Max A
Gzl = -0 & R — —— —————
SubTransmission [EDs & & ok sgsnancn bR sesel R ; 5

2 = ¥ Voltage Level
Transmission IEDs S = F Bay +  Setting Group1
= ELES0 "
Operati 1]
- %] IED Configuration peisia 8
= %2 Appiication Configuration v XlnFw 50,00 ohm | 010 3000,00
{9 CANAIS_CORRENTE
= v R1LI 0.10 h 010 1000,00
CANAIS_TENSAD o SA
B3 psB v R1FInFw 50.00 ohm 010 1000,00
= % Impedance
1 FDPSFDIS: 1 XlInRy 50,00 ohm 010 3000,00
¢ ZDNRDIR: 1 v R1FInRyv 50.00 ohm 010 1000,00
iF ZMRPSE: 1 .
< ZODFDIS: 1 OperationLdCh On
[ SAIDAS_BINARIAS v RLdOutFw 60.00 ohm 010 3000,00
v Awld 5 Deg | & 70
RLdOutRy 60.00 ohm 010 3000,00
kLdRFw 0.87 Mult 050 0.80
kLdRRv 0.87 Mult 050 030 L
tP1 0.100 s 0,000 60,000
v P2 0,050 s 0,000 60,000
v tw 0,250 s 0,000 60,000
v tH 0500 s 0.000 60000 ¥
< | >
: Output vax
Date and Time. User Message ]

\A 27/6/2013 03:29:42 Parameter [ZMRPSB: 1/Setting Group1/Operation] value modification has effected to parameter [ZMRPSB: 1/Setting Group1 /tR1] propeities.

|8\ 27/6/2013 09:29.42 Parameter ZMRPSB: 1/Setting Group1 /Operation] value modification has effected to parameter ZMRPSE: 1/Setting Group AR2)] propeties.

\_'_\ 27/6/2013 03:29:42 Parameter [ZMRPSB: 1/Setting Group1/Operation] value modification has effected to parameter [ZMRPSB: 1/Setting Group1/IMinOpPE] properties. <

7 Logging | Applicati REL6S0 - Parameter Setting

quintafeira, 27 de junho de 201303:30:45  ABB

Figure 63
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The last three settings not shown “¢tR1”, “tR2” and “IMinOpPE” are at their factory
default settings. Click on the icon highlighted in green in the previous figure to view
the distance and power swing characteristics.

REL650 - Distance protection - Quadrilateral
sl i@ e b &

X [Qiphase]
701\

60

ol

40

L NN

[eseydio] §

F0
0.
50
40.
30
2

\ -10.
1
2
30
40
5
B
F0b—

-70:

—— Zone1 = Zone3 = Load encroachment
—— Zone2 = Phase selection —— Power swing detect.

Figure 64
These settings are the two responsible for power swing detection. In this case, two
quadrilaterals were used, the smaller one (INNER) with a range of 50Q and the larger
one (OUTER) with a range of 60Q. Save all settings by clicking on the icons
highlighted in green and then right-click on the relay icon and send the changes. In
the following message click on “Yes”.

# Local Server\68 - PCM600

File Edit View Tools IED ‘Window Help
DElEs) B e EsEEE
i Object Types v 2 X m
| Geneial |/ Plant Structure

| Generic IEC61850 IED = @68
“Sub-Transmission [EDs 2 B & Substation .
= & Voltage Level Y5 Event Viewer
= T Bay
[ER -

P55 B0 S ER[E] sz = |k [8]

Collapse: | RELG50 - Parameter Setting | REL6SO - Application Configuration v ab x|

Signal Monitoring

Group / Parameter Name _LIED Value [SG1/Common]. | PC Value [SG1/Common] | Unit | Min

Disturbance Handling

& Application Configuration
Signal Matrix

T Graphical Display Editor
| Hardware Configuration
1| 1€D Users

IED Compare.

IEC 61850 Configuration
Communication Management
License Update Tool

Set Technical Key
Create Template ...

Import ...
Export ..
Read from IED ..

Write to IED ...

Report Parameters...

Configuration Language »

Communication Port. 3

: Output. Documentation »

Date and Time User Message &
A\ 27/6/201309:29:42 Parameter PMA B copy cation has effected to parameter [ZMRPSB: 1/Setting Group] /R1] propetties.
1\ 27/6/201309:29:42 Parameter [ZM —ication has effected to paramster ZMRPSEB: 1/Setting Group AR2] propeities.
2\ 27/6/201308:29:42 Parameter 2 Delete cation has effected to parameter [ZMRPSB: 1/Setting Group] /IMinDpPE] propeities. 2

2] Logaing | Application Configuration | E§ REL6SO - Parameter Setting |

Properties quinta-feira, 27 de junho de 201303:4406  ABEB

Figure 65
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Read/Write X
9 Are you sure you want to write data to the fFollowing IED?
\:/

Substation > Voltage Level > Bay > REL6S0
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 Mo

Figure 66
4. PSB_O0oS software adjustments
4.1 Opening the PSB_0O0S

Click on the CTC application manager icon.

=,

Conprove
\Test Center
Figure 67

Click the “PSB_0OoS” software icon.

‘= Conprove Test Center 2.02.171 — X

= Conprove Test Center

CONPROVE Version 2.02.171
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [ Differential W Muttimeter
@. VCC Aux ]EP Power Directional
AIB Calibration Y Distance
%’} Test Plan % Master
Remote Generation Meter
E Power Qualty Setug T
| ﬁ PSB OOS Equipment Set. / Tests
| ,ﬁ e ﬁ Settings
Primary LI Hamonic Restrairt )ﬁ Uit P
Primary Tests %‘9 SrmEEs ' Software Language v
$ cT * Synchronism
&y 7
™ Owercument
<G> Transformer m Transducer Support
. Documentation and assistance
€2 Resistance

[& Transient Playback

Lo L Tutorials
w5 PMaster % Volts/Hertz O Videos
& Contact
Other 5 Fonm
Addttional applications i User Manual v
@ Transient View 4# Quick Guide v
% Validate PDF Reports &F Seff-diagnosis
W Statistical Analysis 72 Remote Access

Copyright © Conprove 1984 - 2022

Figure 68
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Epngd-
Home  Display  Software Options [7]
G5 HidSet £ GOOSE Set . : = o
hard i b Settings X
@ smcset s, svset
Channels Start]
Direc  t} Connedtion General General Inform.  System  Notes&0bs.  Eiplanatoy Figwes  Check Lit  Others  Cannections
Hardware Test
System Simulation  Trajectaries Simulation Distance Desor bwe [
" Insert/Edit Points =
Insert/Edit General Options Tested device:
New | .
Oscllation | Locany
Substation ~] 1.00
S =
. by ]
Address ]
Test Points Responsible:
Poirts Tested
Name: ~]
o | Typeof | Timeof opl
N Oscillaion Oscillaion IMerce 1 Sector Regiey
Tool Test
CE-6710 Series Num - [03010187CCM33222211USHVRGLGLGL2Z0RXD
@ General info. (8 Opertion () Time . .
ErrorsList | Protection Status
3 | ON Line New | Aux Source: 0,00V | Hesting: 0%

Figure 69
4.2 Configuring the Settings
When opening the software the “Sertings” screen will open automatically (provided

that the option “Open Settings on Start” found in the “Software Options” menu is
selected). Otherwise, click directly on the “Settings” icon.

B * Mext Point { Clear test Fa F&éWauefnrm
= . —
# MNext group % Clear a * Phasors
Start Stop Settings
@ Trajectory
Generation Options
Figure 70

Inside the “Sertings” 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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Ajustes *
Geral Inform. Gerais  Sistema  Motas & Obs Figuras Explicativas Check List ~ Outros  Conexdes EI
Teste:
Distancia Descr: | Pawer Swing Block Data: |17/03/2022 14:30:23
Dispositivo testado:
Idertif: 23031382 ~| Modelo: |REL650 ~|
Tipo: |Line Protection v| Fabricante: |AEB v|

Local de Instalagdo:

Subestagio: |Cunpmve v|
Bay: |1 ~
Enderego: |mscnnue de Ouro Preto 75, Custédio Pereira v|

Cidade: |Uerandia - Estado

Responsavel
Mome: |M|che| Rockembach de Carvalho ) |
Setor: |Eng\neering v| Matricula: |0001 v|
Feramenta de Teste:
| CE&710 Nim. Série: | 03010187CCM 3322221 1USHVRGLGLGLZZORXO
|
Default iv Exportar... Preferéncias QK Cancelar
| S—
Figure 71

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

Settings *

General General Inform. Notes & Obs Explanatory Figures Check st Others  Connections
NGD1 = | 5

PERE I Norrlndl Impedance  Source . AV

P
Frequency: 60 Hz - b JWL. . O Forward QER»

Phase Seq.. ABC ~ c HH

3p power: | 1195 MVA = —
1p: [33.84 MVA @—»|0BJ “‘gné
[P

3

(FM): |79.67 KV

Secondary Voltage (FF): |115.0V

Primary Current: | 0.500 kA
(FN): |66.40V

Secondary Current:  |5.00 A

Primary Voltage (FF): [138.0 KV %

VTRF:
1.20k Phase F Meutral | N Ground | E Displ. D
CTRF: [1000
VIRD/VTRF: [1.00 Voltage Currents
CTRE/CTRF: |1,00 ! e 2 D ktoVD: [1,00
FN (2 Vb F |6 Ib
Invert Polarity: 3 Vo 7 e kto¥2: |1,00
8 sl 8 EUalF E |8 E kto1D: [1,00
VTD CTE
D [4] wo EF [s] IEp ko 12 [1,00
Default Ev Import... Export... Preferences QK Cancel
Figure 72

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202
Phone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com - E-mail: conprove@conprove.com.br
40



kv
CONPROVE

INDU sr 1A aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS —
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. Channel Targeting and Hardware Configurations
Click on the icon illustrated below.

.@ I DEE~ PSE QoS 2.02.171 (84 Bits) - CE-6710 (0301018)

Home Display Software Cptions

= Hrd Set £°0 GOOSE Set B > Next Point g Clear test
f . R !/ —
@' sync, Set 5, 5V Set #r MNext group ! Clear a
Start Stop
td Connection
Hardware Generation
Figure 73

Then click on the highlighted icon to configure the hardware.

Channels Direct. a X

Maodel Reset for Hard. = O Basic Hard.. Adapt |/0s Iv Nodes. Confim

Connected Set
CE£710 Advanced
= ° <% GOOSE... Autoassociate Iv Autoassociate I'

Serial Number:

Remotes m

03010187CCM33222211UBHVRGLGLGL2Z0RXD  ~ @ ON Line Su S Value... Clean IV Clean I' ~
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 Outputs Sampled Value Outputs <« »
NOO1 g | - PO |
[ 1A —:;;;nl— () Forward o’ Voltage Channels ' v| " v| —
MNominal Line Source L = Descr. Hardware Node Point
ey (L . S ADVDZ |2 ~[NODt v |vb v
Phase Seq.: ABC ~ AD_VO3 V3 - | NOO1 v Ve -
3p power: | 1195 MVA AD_V4 W4 ~ |NOO1 - |(UD -
T |39.84 MVA
Primary Violtage (FF): |138,0 KV
(FM): | 79.67 KV @
Primary Current:  |0,500 kA 1
| Secondary Voltage (FF): |115.0V
| . Curmrent Channels w v| ¥ v| -
| - Volt Channel Current Channel | D Hard Nod Poi
| Secondary Curent: |5.00 A 20 s escr- ardware e jpert
o [T e _ew [ B[ e Jom o [
VR 120k FN (2 Vb AD_VD2 - F |6 b AD_I02 v AD_l02 12 ¥ | NOO1 > lb -
CTRF: |100.0 3 Ve MOVO3 v 7 I MO0~ AD_I03 13 - | noo e -
VIRD/VTRF: |1,00 Vab ~ E |8 IE AD_los 14 | NOO1 > \unp -
CTRE/CTRF: [1,00 FE | ee RO 0105 | ~|Noot v D w
Vea w AD_Ioe 16 > | NOO1 v|up -
Reverse Polarity
O vTsF O cTsF o 4] w b
Ovro OcTe Calc. S 7 |cae 1o
kN2 - k.12
|| O Equal Parameters Among Nodes k [tovo 100 [wov2 [100 k [toi0 100 [to12 [100
L
Figure 74
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Choose the channel configuration, adjust the auxiliary source, the method of stopping
the binary inputs and click “OK”.

Settings >
Master Slave1  Slave 2 Main  Sampled Value  Others
Binary Outputs: Aundliar Source:
Model  CE-£710 Serial Number 03010187CCM33222211USHVRGLGLGL2Z0RX0 Initial State Initial State Fi
BO1: w BO3: v
Analog Outputs: NGO e

BO2: NO @~ BO4: NC ~ 220

Standard - Voltages:
| B 110V
| O 4x300V: 100 VA

w1
S arenvmva | Vi@ @ 803 2nd 806 type: s
) 2x300V: 150 VA VZO .—-—-Nz © Conventional  BOS:  NO ~ A8V
- V3 BOG: NO w
O 1x 600 V: 350 VA vil@ @—=: 24V
. ] va () IRIG (BOS) /Clock (BOE)
O 1x300V; 250 VA va ._._.m Other
Off
Transistor TTL 110,00V
(O Customized Assoc. [ Comnect Vs Binary / Analog Inputs:
Standard - Cuments: BI1: | Bl- Contact
© 6x324:220VA BI2: | Bl- Contact
(O 3x 644400 VA BI3: |BI- Contact
- " Bl4: | Bl- Contact
() 2x 96 A; 550 VA .—.m
) 21000 A; 300 VA ! ol B Coniast
| "
= Sx A 2 C @ N BIE: | BI- Contact
() 1x 192 A; 1100 VA 13 . aN3 BI7: | Bl- Contact

O 1x 6,00 A; 360 VA ‘—' 4 BI3: | Bl- Contact
14 .—.Nd :

Bl3: | Bl-Contact

4 4 4 4 4 4 444 e

.—-—IN5
9 c 16 BI10: |BI- Contact
@ - Tar
Blectromechanical: 16 BI11: | Bl- Contact
O 1x75A; 00 VA BI12: | Bl- Contact
() 150 A; 700 VA [T Considers absolute values to Voltage-BI N T o)

Al 7-12 : 200mV; 2V; 600V

() Connect CTs () Range 1254 Cancel

Figure 75

(_) Customized Assoc.

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 CE6T710 Set O Advanced |
| <5 GOOSE.. Cancel
= Senal Number:
£ D3010187CCM3322221 1USHVRGLGLGLZZORXD i S, S. Val
03010187CCM33222211USHVRGLGLGL2ZZ0RX0D .. B ONLne w 5. Value... Import... Export..
Figure 76

6. Distance Adjustments

Note: The ABB RELG650 relay has peculiar characteristics for each type of fault.
For a test in the distance function, 9 types of zones must be entered (for more
details, check the respective tutorial). As the test to be performed is of power
oscillation, it is enough to register the zones for three-phase faults.
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6.1 Distance screen > Distance Prot. Settings
Return to the “Distance Prot. Settings” screen, with the first screen showing the

parameters of length, line angle and ground compensation factor. For this specific test
there is no need to configure them.

Settings x
General Distance Prot. Settings
System: —
|_| Impedances Defined Based on Primary
Distance Line Length: 1.000 [] Impedance Comection for INom (1A /INom Secondary)
{secondary valses)
Line Ang.: 75,00 ° g, e - e
S % . \
T - - ., %
Ground Factor: e P S N
el -, s ., ~ 5
: . e A by .
Mode: ps KD e e “g‘__ . ., \
: ) . . S
Mod. KO: 1,00 SR ) . “ “ N
Ang.KD: [0° T A N S
{secondary valses) e e i . n
_ N Ny, . )
[_] Remove Arc Resistance - S ", - s i
e B . & N
H\_‘_;’ff “'\\ By H'\ 1 |
_ 3 . .,
T e k% *, B
- s RS B . -, s
s - ™ b P
o - %, W A
"""""""" - fr"r o e "\ . /}( .
# b, e " )
S B W A N, n
;r‘{\‘ %, Sy 7R | s
T Jf T *, //( W i\
- \ . ", ",
A . ,-‘);/ Y k |
;f - - A % it
""""" 7 b ™ S i
\;,"m S j_\{f/ N ! !
P [ Y | b
- _,rf n ;/X{/ % 4 i
S w0 ‘
i M i
/ \\‘\ /"; " "‘\ " i Y Y i
e x Y ! , ! ' ]
FaNr U S T T
: ¥ ,-"‘.\ i 4 i |; | ‘I i
o et L L L
Default V Import... Export... Preferences QK Cancel
Figure 77

6.2 Inserting the Zones (Three Phase)

The following three figures show the parameters of each zone for three-phase faults
to be set in the PSB_0oS software.
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| Zone

@ Active X[a] ABB Rel650 - Quad. ~
Descr: Color: 20.00 T LT
[zn01 [ | T
Index: Loop: Type: o e
ABC v Operation ~ iy Z 150
Trigger Time:  Z Abs. Toler.:  Z Rel Taler.: Fotezr |Ed]
[os [1500ma  [5.00%
T Abs+ Toler.: T Abs-Toler: T Rel Toler.:
|5D.DDmS |Ds |5.DD A RFEP: 100
Operationz<:  On e
X1phs: (400
10,00 RFFwPP phs: |30Q
RFRvPP phs: |300
Segments:
CLOSED Zone

| 00 Starting [R. X]: 5.00; 1,34
01 Line [R. X[: 0.00: 0.00
| 02 Lne R, X]: -5.00: 10.72

RLdFw phs: |50
RLdRv phs: |50

| 03 Line [R, X]: -5,00; 1449 : N
| 04Lline R, X]: 8,88; 14,49 R
05 Line [R. X]: 6.83; 6.83
06 Line [R, X]: 5.77. 5,77
07 Line R, X]: 5,77 2,89
08 Line [R, X]: 5.00; 0,00
| Completed.
. Forward ~
ArgDirzd: |15°

ArgNegDir |115°

Figure 78

Click on “OK” on the previous figure and on “Insert” on the next figure to add one

more zone.

Settings x

General Distance Prot. Settings

System,
8 Impedances Defined Based on Primary

Distance Line Length: 100 [ Impedance Comection for INom (14 /INom Secondary)
(prmary values)

Line Ang 75.00

Ground Factor:

Mode: p/ KD ~
Mod. KO: [1.00
Ang. KD: |0°

(primary values)

[ Remove Arc Resistance

Defalt v Impott.. Expot... Preferences oK Cancel

Figure 79
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| Zone

B Active
Descr:

Color:

[zn02

Index: Loop: Type:

ABC ~  Operation ~

Trigger Time:  Z Abs. Toler:  Z Rel Toler.:
[300.0ms [1s00ma  [500%
T Abs+ Toler: T Abs-Toler: T Rel Toler -
[50,00ms Jos [5.00%
Segments

| CLOSED Zone

00 Starting [R. X]: -10.00; 21.45
01 Line [R. X]: 0.00: 0,00
| 02Line [R, X]: 577, 1,55
03 Line [R, X]: 5,77. 5,77
04 Line [R, X]: 13,66; 13,66
| 05Line [R, X]: 15,00; 18,66
06 Line [R, X]: 15,00; 24,15
07 Line [R, X]: -10,00; 24,15
Completed.

CO

IDST

INSTRUMENTOS PARA TESTES ELETRICOS

Klal

ROVE

30.00

20,00 -

10.00

RIQI
0 10.00

R:-9.14 (: X 0,466 0: Mod: 9152 Ang: 1771

Figure 80

Repeat the previous procedure to enter the third zone.

| Zone
@ Active
Deser: Calor.
[z003 |
Index: Loop: Type:

Operation ~

Trigger Time:  Z Abs. Toler:  Z Rel Toler
|0.600s [1500m0  [500%
T Abs+ Toler.: T Abs-Toler.: T Rel Toler
| [50.00 ms [os [5.00%
|
|
Segments
| CLOSED Zone

| 00 Starting [R, X] 577 1.55

: 3381
04 Line [R. X]: -15,00: -33.81
| 05 Line [R. X]: -15.00; -15.00
06 Line [R. X]- 5.77. -5.77
Completed

0 10.00

R:-4,190; X:-17,900Q; Mod: 18380); Ang: -103.2°

A LZCOMERCIO

LineAng: |75
RFPF: |20Q2
Operationz<:  On ~

X1phs: |400
klile)

RFFwPP phs:
RFRwPP phs: |3002

RLdFw phs: |5Q
RLdRwv phs: |5Q
45°

Argld phs:

Forward ~
ArgDirzd: |15
ArgNegDir 1157

[m] x
Z: |3BQ
LineAng: [75°
RFPP: |30Q
Operationz<:  On ~
X1phs: |400

RFFwPP phs: [300
RFRwPP phs:

RLdRv phs: [50

w00
RLdFw phs: |50
5
Argld phs: |45
Reverse

ArgDirzd: |15~
ArgMegDir [115°

Figure 81
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6.3 Inserting the Blinders

The following two figures show the parameters of each blinder used to detect power

Zone a X
8 Active A T i == | Quadiateral “
| | peser Color: T
Index Loop Type: 90,00 ~oeosreet e e
ABC  ~ Operaon - kY P e - Ri: [s00
| 00 - - Angt: [50°
Trgger Tme:  Z Abs Toler.  Z Rel Toler e ¢
[os [o [ox 2 [de
| | T Abs« Toler: T Abs-Toler: T Rel Toler: Ang2: [90°
‘ [os [os [on x1: [500
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Figure 83
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NOTE: The RELG650 has its impedance settings referenced to the primary.
Therefore, the following option must be selected.

Settings b4

General Distance Prot. Settings

System:
B Impedances Defined Based on Primary

Distance Line Length: 1.000 |_| Impedance Comection for INom (1A /INom Secondary)

{primary values)

Line Ang.: 75,00 * XA — —

Ground Factor:
Mode: p/ KD w

Mod. KO: |1.00

-
Ang. KD: |0° -
{primary values) g

] Remove Arc Resistance

|¥] Zn01 (Operation-ABC)
|¥] Zn02 (Operation-ABC)
|¥] Zn03 (Operation-ABC)
|¥] Inner (Operation-4BC)

| 'l\ flf
I'\ r‘J
o -
\H‘\-\
e L
| S P
Ingert.. = Delete e i Ry
Default Ev Import... Export... Preferences oK Cancel

Figure 84

If the user does not select this option when clicking “OK” in the previous figure, the
following message is displayed.

| Confirm

- There is at least one zone whose input data in the mask are usually
defined with respect to the PRIMARY,

However the option 'Impedances defined based on PRIMARY is NOT
| checked.

| Are you sure that ALL ZOMES were really defined with respect to the
| SECOMDARYT

| sim || wmNao |

Figju-re 85

In this case click “No” and check the highlighted option.
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7. Test structure for the PSB_Oo0S function

7.1 Test Settings

By clicking on the “Test Settings” tab, the user must direct the channels and adjust
the binary inputs as follows:

e BI01 = Dist Trip;

e BI02 =PSB Alarm;

e BI03 = Trip OoS.
Enable a pre-simulation situation with nominal conditions and duration of

= 3 < | PSB 005 202.171 (64 Bits) - CE-6710 (0301018) - 8 x
DEE-
Home  Display  Software Options [2]
@ Hrd Set % GOOSE Set > Next Point gf Cleartest 7| % Waveform = O .Fw =]
= e = ; B 0A
@ sync. Set s, SV Set % Next group ¥ Cleara “f Phasors Pl |Es *
Channels Start Stop Settings Present Recreate Resto View
Direc  t¥ Connection & Trajectory  peport 85| Chans  Layout
Hardware Generation Options Report  Units Layout
System Simulation  Trajectories Simulation
Generation Channels Direc Enable Pre-Simulation 1 () Enable Pre-Simulation 2 () Enable Post-Smulation VTRNetral/VTRPhase
Generation Channel [ Moce Nominal - 100
Va AD_VOT (Hrd: V1) ~ T 640V |0 CTRGround/CTRPhase
Vb AD_V0Z (Hrd: V2) -z 8640V |2400° 1,00
Ve AD_V03 (Hrd: V3) -| | 8640V | 1200 ] . Phase VTs
D [ Inv. Newral VT
Ia A0_{01 {Hré: 1) = In 5004 0 _
b AD_I02 {Hrd: 12) -l 500A 2400° 10 b f e
I A0_I03 (Hrd: 13) -3 500A 1200° [ Inv. Ground CT
IE -
|Tme Pre-Simulation: | 100,00 ms I
Binary outputs & Goose - Simulation Binary outpuis & Goose - Pre-Simulation
B0 0.0:0.0,0:0 MIES 000000 -
GO Go
PSB Aam BIO2 (Hid:BIZ) - Continuous Generation Among Trajectories in
Reset Time: [100,00 ms
Diet. Trp BIOT (Hrd: BIY) No. of repetiions in case of generalion emar: 2 v
0oSTrp BIO3(Hd: BI3)  ~ -
Stop the test at the frst faiure (]
Trigger Interf. Software v - Based Only on Values Generated
Wit for PPS [ 0,00 Cydle to Cycle Generation
3 | ON Line New Auwx Source: 110,00V|  Heating: 0%

7.2 System Simulation

For the “System Simulation” test, a study must be carried out in order to simplify the
system to two voltage sources with a line between them so that the power oscillations
will occur according to these parameters. As we do not have this study, we chose the
option “Trajectories Simulation”.

7.3 Trajectories Simulation

The “Trajectories Simulation” test makes it possible to create the same tests as the
“System Simulation” however it has the great advantage of not being tied to the real
system settings, so that the user has complete freedom to control the impedance
trajectory (dZ/dt). The key factor in detecting the types of oscillation is in the time
adjustment of the parameter “#P1” in the relay, which in this case is set at 100ms.

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202
Phone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com - E-mail: conprove@conprove.com.br
48



<
ONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
Depending on the time the trajectory takes to pass from the external to the internal

blinder, two situations arise:

1. Time greater than 0.1 seconds to cross the two blinders regardless of the
side (right or left). Power swing block signal actuation.

2. Time less than 0.1 seconds to cross the two blinders regardless of the side.
Distance trip actuation (provided it enters a zone and remains longer than
the time set for zone operation).

Note: The difference between the external and internal blinder is 0.83Q
(Primary), provided that a trajectory parallel to the abscissa axis is adopted.

7.4 Synchronous Oscillation Trajectory Simulation

In the following test, a synchronous oscillation is simulated, where the activation of
the Power Swing Alarm is expected. To perform the test click on “New Trajectory”
then choose the number of points, impedance and angle values. The next step is to
enter the rate of change of the impedance which must be different from “0”. Choose
the value of dZ/dt equal to 4.15€)/s this ensures that the time to cross the two blinders
is 0.2s (0.83/4.15), sufficiently greater than the one set (0.1s).

X

45| O 3 [d = | PSB 005202171 (64 Bits) - CE-6710 (0301018)
Home  Display  Software Options [2]
G, Hrd Set % GOOSE Set [~ > Mext Point f Clear test F= k% Wavefo el | () .Fw ==
r , . = ., L[
@ sync.set s, svset % Next group ¥ Cleara Phasors LE *
Channels Start  Stop Settings . Present Recreate Restore Vie
Direc ¥ Connection ajecto t 85| B Charts Layout
Hardware Generation Options Report  Units Layout

System Simulation  Trajectories Simulation  Test Seftings

~Insert/Edit Points <
General Options E—
Traiectory Sysiep Fauk  Evaluation ==+ Traj. Not Tested
Data Entry N¢ R X dZdt | Duration — Traj. Tested
Rex ~ 17040 09190 100.0ms Y oo oot
Number of Points 2 |[BEamh 05130 |4150k |163s § Passed
[ = 3 [17imQ | 2508mQ s |1645ms (=D
4 |70 [2508mQ | 7 Information-
8 dZ/dt Constant I - A
4150/ i | Atual Point
-|Z:3.508Q
|| -@:-175942°
-R:-34890
Corfim Cancel 4| -%-02480
" Test Points =
Points Tested
N°of Points Enabled Time of Operaling Reference Time Time
No- Trajectory|  Fault | Trajectory | ™™ | “Nominal | OPeraed “ofTime | Mominal = Real
S N - \Z
500 S e = - - -
T N 2 -
. S~ i e \ - R[]
Indvidual 500 -400 300 200 -0 0 100 200 300 400 500
Errors List | Protection Status
t3  ONLine New - Aux Source: 110,00V Heating: 0%

The next step is to configure the “System” tab.
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General Options

Trajectory | System | Fault Evaluation

Source

[1150v  |o°

Set Z by: 75: K5 v
Mod Z5 (4000 Mod. K5 [1.00
AngZS [80.00° AngKs [0°

Figure 88

INSTRUMENTOS PARA TESTES ELETRICOS _—

It is not necessary to make any adjustments in the “Fault” tab. The next step in the
“Evaluation” tab is to set the “Operation” field to “Yes” and the “Interface” to

“PSB Alarm” then click on “Confirm .

General Options

Trajectory  System  Fault | Evaluation

Operation: _J Mo | € Yes Interface: PSB Alam w

[ Evaluation Time

Pre-Simulation 1

P
50.00 ms
e

30.00 ms

30.00 ms

Confim Cancel

Figure 89

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

“Alt +G”.
Home Display Software Options
= Hrd Set "0 GOOSE Set ’ B > Mext Point o Clear test
@ sync.set s, SV set % Mext group % Clea
Channels Start | Stop
Direc T+ Connection -
Hardware Generation

Figure 90
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After the end of the test, it is possible to visualize the waveforms, actuation of the

binary inputs and the impedance and power trajectories.

PSB 005 2.02.171 (64 Bits) - CE-6710 (0301018)

Display  Software Options

SR Hrdset % GOOSE Set ’ [ > NextPoint gf Cleartest fgWaveform =2 (DA, .Fw . A,]
View

Channels

Direc ¥ Connection

Hardware

System Simuiation

/" Insert/Edit Points -

@ sync.set s, svset » b % Clearail 50— Phasors L2
Sett sent

Start  Stop Te: estore
- @ Trajectory  Report | #5| 1Bl Charts Layout -
Generation Options Report  Units Layout

Trajectories Simulation  Test Settings

Legend

Insert/Edit General Options
Trajectory  System  Faut  Evaluation == Traj. Not Tested
—  Tiaj. Tested
i No Yes PSB Alam . Tester
New i, i
Trajectory | i ‘. Colors: Mot Test.
: Evaluation Time Passed
Trgjectories Pre-Simulation 1 Fail
Groups y
S0.00ms Information:
BRemove '} | Atual Point
-1zl
Remove Al -
-R
-X
Test Points -
Paints Tested
Ng, NTofPoints Enabled | Timeof | |nyerfoce | OPSIAG | operaied Status

TR Mo 364s | PSBAlarm | Operation |  Yes Passed o = 5 i
4 H \w . ZoiR e o N /'/' -
-5.00 . = ~] 4 == =t . K P
t . - -
N, A . o L R €1}
500 400 300 200 4100 0 100 200 300 400 500

Type: Individual

~ (@ General Ifo. (@ Operation [ Time

Errors List Protection Status

T3 | ON Line

Aux Source: 110,00V Heating: 0%

Figure 91

New

7.5 Simulation of Three-Phase Fault Trajectories

In this test, the performance of the distance trip is verified. A trajectory is simulated
so that it crosses the blinders with a time less than 0.1sec. In this case, a dZ/dt of
16.60Q/s is used so that the time is 0.05 seconds (8.3/16.6). To do this make the

following adjustments:
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5| 3 5 [ = | PS8 005202171 (64 Bits) - CE-6710 (0301018)
Home Display Software Options [7]
&, Hrd Set % GOOSE Set B > MextPoint g Clear test g wavetorm | Sb f\, w
w » Next group 4 Cleara == = pglis]  *
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Hardware Generation Options Report  Units Layout
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Figure 92

T3 | ON Line New Aw

The parameters of the “System ™ tab are the same as in the previous test. The “Fault”
field does not need to be adjusted and in the “Evaluation” option, make the following

adjustments:

General Options

Trajectony System Faut | Evaluation

Operation: ) No | Yes Interface: Trip Dist -

[ ] Evaluation Time
Pre-Simulation 1

50.00 ms

P
30.00ms

N
U DU ms

-
o

Figure 93

After generating the signals, check the waveforms, the performance of the binary, the
impedance trajectory and the time between the blinders following the final result.
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W v DH= N A N "1 Coloms: Not Test
iyl Evaluation Time T ’ A )
300
Trajectories Pre-Simuiation 1
Groups i
50.00ms Al X
Bemove 0.00m i Atual Point
hhhhh 100 A
230,00 -l
Remove (I[N BiRESTSEE s comcs R | s =
0
100 4
Test Points ~ | R
Points Tested
200
NeofPoints Enabled | _Timeof Operating
No. ‘Trajectory Foult | Trajectory Interface | (Porad | Operated Stahus .
ot 4 Ho 364s  |PSBMarm | Operaion | Yes Passed
-400 .
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8. Report

After finishing the test, click on the icon highlighted in the previous figure or use the
“Ctrl +R” command to call up the report pre-configuration screen. Choose the
desired language as well as the options that should be part of the report.

[ 25 Presentation Setting W

Language Inglés En-LIS L

=- Sl

- [Bl General Data Test

- [ General Data of Tested Device
- [H Location

- [ Reference Values

- B Hardware Settings

- B Test Settings

- [H Distance Seftings

(- [ Tests

- B Selected Simulation Charts
- B Notes and Observations

- [Bl Explanatory Figures

- [ Check List

- [H Connections

0K Cancel

Figure 95
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PSB O0S-TEST REPORT

Descr.: Power Swing Block
Date: 17/03/2022 14:30:23

Software PSB_00S_CTC; Version: 2.02.171
ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model REL650; Manufacturer: ABB

2. Location

Substation: Conprove

Bay: 1
Address: Visconde de Ouro Preto 75, Custédio Pereira

City: Uberlandia; State: MG

Visualizando Impressao...| N°® de Paginas: 08

Figure 96

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202

Phone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com - E-mail: conprove@conprove.com.br



\C 4
ONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

APPENDIX A

A.1 Terminal Designations
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Table 527: Auxiliary voltage supply of 110...250 V DC or 100...240 VAC
Case Terminal Description
6U half 18" X410-1 - Input
X410-3 + Input
Table 526: Analog input modules
Terminal TRM TRM TRM AIM AIM
6l +4U 8l +2U 41 +11+5U 6l +4U 41+ 11 +5U
X101-1, 2 1/5A 1/5A 1/5A 1/5A 1/5A
X101-3, 4 1/5A 1/5A 1/5A /5A 1/5A
X101-5,8 1/5A 1/5A 1/5A 1/5A 1/5A
X101-7, 8 1/56A 1/5A 1/5A /5A /5A
X101-9, 10 1/5A 1/8A 0.1/0.5A 1/5A 0.1/0.5A
X102-1,2 /5A 1/5A 100/220V 1/5A 100/220V
X102-3, 4 100/220V 1/5A 100/220V 100/220V 100/220V
X102-5,6 100/220V 1/5A 100/220V 100/220V 100/220V
X102-7, 8 100/220V 100/220V 100/220V 100/220V 100/220V
X102-9, 10 100/220V 100/220V 100/220V 100/220V 100/220V
Terminal Description PCMB00 info
Hardware module | Hardware channel
instance
X307-5 - PSM_102 BO3_PO_TCS
X307-6 +
X307-7 Power output 4, normally open PSM_102 BO4_PO
X307-8
X307-9 Power output 5, normally open PSM_102 BO5_PO
X307-10
X307-11 Power output 6, normally open PSM_102 BO6_PO
X307-12
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Table 538: Oulput contacts X307, 6U half 19"

Terminal Description PCM600 info
Hardware module Hardware channel
instance

X307-13 Signal output 1, normally open PSM_102 BO7_SO
X307-14
X307-15 Signal output 2, normally open PSM_102 BO8_SO
X307-16
X307-17 Signal output 3, normally cpen PSM_102 BOS_SO
X307-18
A.2 Technical data
Technical data
Table 19: ZQDPDIS Technical data
Function Range or value Accuracy
Number of zones 5 with selectable -
direction
Minimum operate residual (5-30)% of IBase +10%of I,
current
Minimum operate current, phase-| (10-30)% of IBase +10%of I,
to-phase and phase-fo-earth
Positive sequence impedance 0.005 - 3000.000 + 5.0% static accuracy
reach for zones + 2.0 degrees static angular accuracy
Conditions:

Fault resistance, phase-to-earth | (1.00-9000.00) ©/loop Voltage range: (0.1-1.1) x U,

Fault resistance, phase-to-phase | (1.00-3000.00) Q/loop | Current range: (0.5-30) x I;
Angle: at 0 degrees and 85 degrees

Line angle for zones (0 - 180) degrees
Magnitude of earth retum 0.00-3.00 -
compensation factor KN for

zones

Angle for earth return (-180 - 180) degrees -
compensation factor KN for

zones

Dynamic overreach <5% at 85 degrees -

measured with CVT's
and 0.5<5IR<30

Impedance zone timers (0.000-60.000) s £0.5% +10ms
Operate time 30 ms typically -
Reset ratio 105% typically -
Reset time 35 ms typically -

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



o
CON PROVE

STRIA &COMERCIO

APPENDIX B

Equivalence of software parameters and the relay under test.

Distance Software ABB REL650 Relay
Parameter Figure | Parameter | Figure
Secondary Current 68 CT sec 19
Secondary Voltage 68 VT sec 20
Zn0l1 LE Zonel
Trigger Time 74 tPE1 55
Z 74 Z1 55
LineAng 74 LineAng 55
KNMag 74 KNMag1l 55
KNANg 74 KNAngl 55
RFPE 74 RFPE1 15
Operationz< 74 OperationZ< 60
X1 phs 74 X1 60
X0 phs 74 X0 60
RFFwWPE phs 74 RFFwWPE 60
RFRVPE phs 74 RFRVPE 60
RLdAFw phs 74 RLdAFw 60
RLdRv phs 74 RLdRv 60
AnglLd phs 74 AnglLd 60
FORWARD 74 DirModel 55
AngDir zd 74 AngDir 59
AngNegDir 74 AngNegRes 59
Zn01 FF Zonel
Trigger Time 77 tPP1 55
Z 77 Z1 55
RFPP 77 RFPP1 55
X1 phs 77 X1 60
RFFwWPP phs 77 RFFwPP 60
RFRVPP phs 77 RFRvVPP 60
RLdAFw phs 77 RLdFw 60
RLdRv phs 77 RLARv 60
AngLd phs 77 AngLd 60
FORWARD 77 DirModel 55
AngDir zd 77 AngDir 59
AngNegDir 77 AngNegRes 59

INSTRUMENTOS PARA TESTES ELETRICOS _—
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INSTRUMENTOS PARA TESTES ELETRICOS _——
Distance Software ABB REL650 Relay
Parameter | Figure | Parameter | Figure

Zn01 ABC Zonel

Trigger Time 80 tPE1 55
z 80 Z1 55
LineAng 80 LineAng 55
KNMag 80 KNMag1l 55
KNAnNg 80 KNANng1l 55
RFPP 80 RFPE1 55
Operationz< 80 OperationZ< 60
X1 phs 80 X1 60
X0 phs 80 X0 60
RFFwWPP phs 80 RFFwPP 60
RFRVPP phs 80 RFRvPP 60
RLdAFw phs 80 RLdAFw 60
RLdRv phs 80 RLARv 60
AnglLd phs 80 AnglLd 60
FORWARD 80 DirModel 55
AngDir zd 80 AngDir 59
AngNegDir 80 AngNegRes 59

Note: To register zones: LE, LL and ABC remember to register the Loop in the
Distance software. Zones 2 and 3 have equivalence in the way they are
parameterized, being analogous to Zone 1.
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