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Test Tutorial

Equipment Type: Protection Relay

Brand: ABB

Model: REL650

Functions: 21 or PDIS — Distance

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

Objective: Search Test of Zones with Quadrilateral
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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 it was
written. 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 must always
be consulted.

ATTENTION!

The equipment generates high current and voltage values during its operation.
Improper use of the equipment can result in material and physical damage.

Only suitably qualified people must handle the instrument. It should be noted that the user must

have satisfactory training in maintenance procedures, a good knowledge of the equipment under
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 Distance software

1. Relay connection to CE-6006

Appendix A-1 shows the relay terminal designations.

1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin 3 on the relay
terminal X410 and the negative (black terminal) of the Vdc Aux. source to pin 1 of

the relay terminal X410.

Vdc Aux RELE
X410
Max. 265V
- +3

@
.__ -1

Figure 1
1.2 Current and Voltage Coils
To establish the connection of the voltage coils, connect channels V1, V2 and V3 to
pins 1, 3 and 5 of terminal X102 of the relay and those common 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 to pins

1, 3 and 5 of terminal X101 of the relay, short circuit pins 2, 4 and 6, connect pin 6 to
7 and turn on the common from current channels to pin 8.

V4| V5| V6
e

8 6 4 2 5 3 1
o e

®
®e,

2 13|14 |I5 |16

00 0:

-0 @ @
A A L

Figure 2
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1.3 Binary Inputs
Connect CE-6006 binary input to X307 relay slot binary output.

e BI1to pin 07 and its common to pin 08.

- =

Bl1 BI3 BIS BI7

Bl2 Bl4 BI6 BI8

& J

Figure 3

X307

2. RELG650 Relay Configuration

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

PCMB00
Atalho
a: Y Z Kb

Figure 4

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

2.1 Creating a new file

First, a new project must be included. Click on the “File” option and then “New

Project ...".
0 pcme00

File | Edit View Tools ‘Window Help

|D Mew Project... Chrl+M I
& OpenfManage Project... Ctrl4+0

Exit

1: Local Server\CONPROVE
2: Local Server\Rockembach

Figure 5
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Choose a name for the project, in thiscase “27/” was usedand then click
on “Create”.

Create New Project @

Server hame:

\" somputer [SUPORTETECOTAPEMSERYEF ‘
Project name: ,
1[21 ‘

Description:
;[Ser'éo apresentados os detalhes para configuragdo da fungdo de
| distancia.

II Create Il Cancel I

Figure 6

Right-click on the created plant and then insert a substation.

# | ocal Server\21 - PCM600

File  Edit View Tools ‘Window Help
A = RN =HlEY

: Object Types v X Project Explorer

| General A -/ Plant Structure
Generic IECG1850/ED & ] a
Sblimison €05, B o » [T cerer = sstetaon
Transmission IEDs A~ | :
. Properties ‘ Create from Template. .. il IED Group

Figure 7

Within the substation created, enter the voltage level according to the following
figure:
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™ | ocal Server\21 - PCM600
File Edit Wiew Tools Window Help
‘D% B @ Iﬁlﬁlligl
: Object Types v X EProje_ct Explorer viax
| General X |/ plant Structure
| Generic IEC618501ED A || = @ 21
| Sub-Transmission [EDs 2 *'%'
| Transmission IEDs A ﬁE IED Compare
T4 IEC 61850 Configuration
Import ...
Export ...
| tew : General » "T'f.!’, voltage Level
& Ccut Create from Template. ..
Copy
Delete
Rename
Properties

Figure 8

Within the voltage level a bay must be inserted.

#® | ocal Server\21 - PCM600

File Edit View Tools ‘Window Help

‘D@ == EISN

i Object Types v & X ! Project Explorer

v 3

General 2| Plant Structure |

Generic IECE1850 IED a 8 2
: g = g% Substation

A
Sub-Transmission [EDs & |
] LuB'\/oltage Level
Y

Transmission [EDs
fE IED Compare

IEC 61850 Configuration

| Mew » m General » l B Bay

rxa Cut I Create from Template...
Copy

Delete

Rename

Properties

Figure 9

The REL650 relay is inserted inside the bay.
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" | ocal Serveri21 - PCM600

View

File  Edt
‘D

Tools

Window  Help

S

: Object Types

I Geﬁéral o
Generic IECE1850 IED
Sub-Transmission IEDs

Transmission IEDs

viaXx éProject Explorer

v X

. Plant Structure
= 8 2
= % Substation
= ¥ Voltage Level
B
ﬂ? IED Compare
TE IEC 61850 Configuration
Import ...
| New Generic IEC61850 IED »
t.}{,? Cut Sub-Transmission IEDs » | RELES0 "
Copy Transmission IEDs »
Delete | Create from Template...
Rename
Properties
Figure 10

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

B

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 I

() Offline Configuration

[ Cancel ][ Nest >

Figure 11
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Choose the “Next > " option again.

REL650 - Communication protocol selection page @
REL650 Configuration Wizard
Communication protocol selection page
IED protocol: IéCslSSD :‘

Communication provider:

[ Cancel J[ < Back ][ Next > ]

Figure 12
On the next screen, the user chooses between two options “LANI” or “Front Port”,
then you must see in the relay which IP is configured. To do this, go to “Settings >
General settings > Communication > Ethernet configuration” and view the desired
IP. Adjust this value in PCM and in this tutorial the option “Front Port” was chosen.

REL650 - [EC61850 communication protocol 3
REL650 Configuration Wizard
IEC61850 communication protocol

PCMB00 communication

Port: Front Port Vi

IP address: 10;., 1 &150.:3

[ Cancel ][ < Back ]I Next > I

Figure 13
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Then click on “Next > " and on the next screen on “Scan”.

REL650 - Version Selection Page @
REL650 Configuration Wizard
Version Selection Page
Online Mode

Product Yersion I 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 @
REL650 Configuration Wizard
Yersion Selection Page
Online Mode

IED Type RELGS0
Product Yersion 1.0.0 Scan

[ Cancel ][ < Back ]I Next > I

Figure 15
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On the next screen, the relay identifies the type of housing and display.

REL650 - Housing\Display Selection Page @
REL650 Configuration Wizard
Housing\Display Selection Page
Online Mode
Housing Type : 6l 14 19" rack casing
Display Type : [fEC, 1j2 19", €U, Basic
[ Cancel ] [ < Back ] I Next > I

Figure 16

Finally, the complete relay information.
REL650 Configuration Wizard
Setup Complete Page A

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

IED Type [RELesa |
Product Yersion Il .0.0 I
IP Address [t0.1.150.3 |
Order Option IOnIine Option Selected l

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

Figure 17
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23TRM 2

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

# | ocal Server\21 - PCM600 D@\@
Fle Edt View Tools Window Help

PDeE s e EsEEE

: Object Types v 2 X nw

Generel 2| Plant structure |

»

| Geneic|ECEI8S0IED & || = @ 2&
e & ¢ Substation
ETSTTT I 5 8 Vo Lov
Transmission [EDs 2 P Bay
i = [ ReLeso
= % IED Configuration
= 8 Hw Configuration
B COM_101
B PSM_102
: BI0. Parameter Setting
 BID, Hardware Configuration
@ % Activate s — |
&% Tine % IEC 61850 Configuration
@ % Power syst
s e Properties
@ % Anslog modules
@ B HMI
%, Monitoring
- %3 Application Configuration
 Output
Date and Time Category User Object Message
i 046 | [local\CONPROVE - Project opened: SUPORTETECOT\PCMSERVER\teste2
d) 12/6/2013 09:11:27.421 Message [local\CONPROVE - .. System Project closed: SUPORTETECOT\PCMSERVERteste21
i) 12/6/2013 09:22:40.828 Message [local\CONPROVE - .. System Project opened: SUPORTETECOT\PCMSERVERN21
21 Logging |

quattafeiia, 12 de junho de 201310:17:14 BB

Figure 18
In this window, the relations of current and voltage transformations must be
configured. For current use the first 4 channels and for voltage use channels 6 to 8.

 Local Server)21 - PCM600 EEE

File Edt View Tools IED Window Help

D E|& s BE v [EeEEE L 5B R[E] s ol = E ke [B)

iObjectTypes v & X :ProjectExplorer vax REL650 - Parameter Setting vd4bx
General 2| Plant Structure Group / Parameter Name. IED Value [SG1/Common] | PC Value [SG1/Common] | Unit | Min 4
Generic [ECE1850IED 2 || & @ 21 v InputTypel Curent
SubTransmission [EDs & @ cf Substaon v CTStaPont ToDbiect
St bl - = X Voltage Level
Transmission [EDs Al 5 T Bay v Clseel 5.0 A 01
= [iF] RELESO
CTpiml 500 A 1
= %] IED Configuration A
= 8 HW Configuation v NAMECH2 CH2
8 COM_101
] InputType2 Curert
® PSM_102 AL b e
[ ] v CTStaPoint2 ToObject
® BI0_3
™ oo v CTsec2 5.0 A o1 U
@ @ Activate setting gioup v CTpim2 500 A 1
@ % Time © NAMECH3 cH3
@ % Power system
@ % Communication v InputType3 Curent
@ % Anslog modules " -
Bl il v~ CTStaPoint3 Tolbiect
@ % Monitoiing v Clsecd 5.0 A o1
P
& #3 Application Configuration v CTpim3 500 4 1
© NAMECH4 CH4
v InputTyped Curent
o~ CTStaPointé ToDbject
v Clsech 5.0 A o1
. CToiimd 500 A 18
< J ]
; Output vax
Date and Time Category User Object Message
i 046 Message | JRTETEC e21

) 12/6/2013 03:11:27.421 Message [localNCONPROVE - ... System Project closed: SUPORTETECO1\PCMSERVER teste21
d) 12/6/2013 09:22:40.828 Message [localNCONPROVE - ... System Project opened: SUPORTETECO1\PCMSERVER\21

I Logging

quartafeiia, 12 de junho de 201310:2231  ABB -

Figure 19
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# | ocal Server\21 - PCM600 =) E@

File Edit View Tools IED

Help

DS H&) LB E | [EEEEE _1[]1 B [0] = =] B[B]| aperameters zlse = (B - )
: Object Types vax : Project Explorer Ll vax REL650 - Parameter Setting ] v d4b X
General # ||/ Plant structure Group / Parameter Name IED Value [SG1/Common] | PC Value [SG1/Common] | Unit | Min &
Generic [ECB1850IED & || = @ 21 CTsec5 1.0 A 01
SubTransmission EDs & g f’ Szw‘:“;‘;‘l’l’;ge Lol CTpims 1000 A 1
Transmission [EDs 2 2 F Bay NAMECHS CHE
=[] RELES0
InputType6 Vol
= %) IED Configuration il ek
= 8 HW Configuration VTsech 115,000 v 0,001
B COM_101
W VTpimé 138,000 Ky 0,001
@ TRAM_2 NAMECH? CH?
: g:gj InputType? Yohage
@ % Activate selting group VTsecT 115,000 % 0,001
o . Tive VTpim? 138,000 Ky 0,001
@ % Power system
@ % Communication NAMECHS CH8
@ Analog modhes InputTypes Volage
& % HMI
® % Monitoiing VTsect 115,000 v 0,001
- ; -
- %3 Application Configuration Tpim@ 138,000 ey 0,001
/ NAMECHS CHI
InputTyped Voltage
VTsecd 110,000 % 0001
YTpim3d 132,000 kv 0,001
NAMECH10 CH10 L2
< >
Selected parameter: TRM_2/NAMECHS
 Output v ax
Date and Time Category User Object Message j
| 12/6/2013 03.04:08.046 [local\CONPROVE - . Pioject opened: SUPORTETECOT\PCMSERVER teste2]
d) 12/6/2013 09:11:27.421 Message [local\CONPROVE -... System Project closed: SUPORTETECOT\PCMSERVER teste21
3 12/6/2013 09:22:40.828 Message [local\CONPROVE - .. System Project opened: SUPORTETECOT\PCMSERVERA21
1 Logging
quartafeira, 12 de junho de 2013 10:31:07  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
) VTprim8

Parameter options

I (®) Changed parameters I Read back

O All parameters

[ 0K ][ Cancel ]

Figure 21
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Note: Whenever the user makes a change in any setting group, this procedure
must be repeated.

2.4 SETGRPS: 1

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

# | ocal Server\21 - PCM600

File Edt View Tools IED Window Help
iDEHE(S) 4R o [E

v i 5| B[] =B B[R] aeerameters ol = e ]

Object Types v % X Project Explorer v 2 % | _ReL6S0 - Parameter Setting < arx|
General 2 Plant Structure I BVDUD/ Parameter Name | IED Value [SG1/Common] | PC Value [SG1/Commen] .| Unit
Geneiic IEC61850 1ED 2 02 e s

= % Substation
= K Voltage Level
= F Bay v MaNoSetGp
= [ RELBSD
= %] IED Configuration
= 8 HW Configuration
B COM_101
B PSM_102
W TRM_2
W BI0_3
8 BI04
%, Activate setting group.
o
@ Time
9 Power system
% Communication
@ Analog modules
% HMI
@ Monitoring
#2 Application Configuration

v ActiveSetGip

2
Sub-Transmission IEDs &
2

Transmission [EDs |

e E888--0

&

S
v

 Output v ax
Date and Time Category User Object Message ~

1) 12/6/2013 10:38:43.281 Message [local\CONPROVE - .. RELESO Parameters read successfuly

) 12/6/2013 10:40:14.984 Message [local\CONPROVE - .. RELESO Parameters written successfuly 3

i) 12/6/2013 10:4016.453 Message [local\CONPROVE - .. RELESO Parameters read successfuly &

I Logaing

quartafeira, 12 de junho de 2013 10:4216 ABB

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.
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i 45| B [D] B BB wpsenees

[ =[]

: sia
 Object Types v # X Project Explorer v & X | REL650 - Parameter Setting v 4p x|
General 2 Plant Structure | Group / Parameter Name | IED Value [SG1/Common] | PCValue [SG1/Common] | Unit  |Min |
Geneic ECE1850IED 2 || = @ 219.
- . ~ & o Substation
SubTransmission [EDs A S st Frequency
Transmission [EDs 2 a Bay ~  PhaseRotation
= [iF] RELBSD
= %] IED Configuration
= 8 HW Configuation
B COM_101
B PSM_102
B TRM_2
B BI0_3
B BI04
= % Activate setting group
o SETGRPS: 1
@ Time
= % Power spstem
= % Pimay values
& PRIMVAL: 1
& % Global base values
& @ Identiiers
& % Communication
& % Analog modules
@ G HMI
@ % Monitoring
i %3 Application Configuration
& i ]
Selected parameter: PRIMVAL: 1/PhaseRotation
: Output vax
Date and Time: Categary User Object Message ~
1) 12/6/2013 10:38:43.281 Message llocal\CONPROVE -.. RELESD Parameters read successfully
&) 12/6/2013 10:40:14.984 Message llocal\CONPROVE -.. RELESD Parameters witten successfully 3
1) 12/6/2013 10:40:16.453 Message llocal\CONPROVE -... RELESD Parameters read successfully =
] Logaing |

quartafeira, 12 de junho de 2013 11:0348 ABB

2.6 GBASVAL: 1

Click the “+” sign near to “Global base values” and then

Figure 23

“GBASVAL: 1" and adjust

the base voltage, current and power values. The other groups of base values will not
be used.
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Figure 24
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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

2.8 Application Configuration

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
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On the screen that opens,
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FunctionBlock”.

) Local Server\21 - PCM600
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right click and then choose the option
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Figure 27

2.9 SMAI_20 1 (Currents)

tergadeira, 18 de junho de 201308:3311  ABB

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

Insert Function Block @

Selecl a Function Block Type
= * Basic [ED functions
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3 ATHSTAT
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=
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v

[ Insert

][ Cancel ]

Figure 28

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

To understand the perfect
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Function Block Instance

Name: |SMal_20_1

Cycle Time: 1_v |
Execution Order, ‘ ;
Instance Number: |11 v

[ Assigh ][ LCancel ]

Figure 29

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

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

| InsertPage Ctrl4+Shift+P
Insert Variable

¥  Insert FunctionBlock Ctrl+Shift+F

| Insert Hardware Channel Ctrl+Shift+H

Delete page Ctrl+shift+D

Select all Ctrl+a

&3 Find Ctrl+F

| Lock Ctrl+Shift+L

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

Insert Hardware Channel @

Figure 30

Selgct a Hardware Channel

= 4 Hardware Channels

3 Binary Input
3 Binary Output

E 3 4nalog Input

[ Insert ][ Cancel ]

Figure 31
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Hardware Channel Allocation

!

Hardware Module R v

Hardware Channel _CH1 v

User Defined Name CH1

[[] Create unassigned Hardware Channel

oK uancel J

Figure 32

Repeat the procedure of the previous 3 figures only changing the option of
“Hardware Channel” to CH2, CH3 and CH4. Then make the links with the blocks.
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Figure 33

Assign an output to the “4/3P” option of each block. Right click and choose “Insert
Variable > Output”.
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Figure 34

Choose a name for these variables, in this case, “4I3P_TC 05ms” for the first block
and “AI3P_TC 20ms” for the second block and connect with the AI3P outputs of
each block.
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Figure 35

Clicking on the “MainApp” tab enables you to change the name of the tab. For
example, change to “CANAIS_CORRENTE ” as shown in Figure 36.

Rua Visconde de Ouro I3reto, 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
21



Local Server\21 - PCM600

NPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

Fle Edt Wiew Tools Format Insert IED Debug  Window Help
DR ypaEFEE N icaERL w: LR HENAERATDNREN -
 Object Types v & X Project Explorer v & X |50 - Parameter Setting )/ REL650 - Application Configuration | ¥ 4 b X | vax
Al A |/ Plant Structure 1 2 &
Basic |ED functions N EE E B Misc
Contl A S ok Substaon Locked False
. = = &% Voltage Level n_ CANAIS_CORRENTE
Cunent protection A = F By K
= TRM_ZCRL
Frequency protection 2 = L] RELES0
e - % IED Configuration
Jigware L3 @ Hw Configuration
Impedance protection A B COM_101
Local HMi functions % W PSM_102
8 TRM_2
Logic 2 ® BI0_3
Metering 2 8 BI0_4
Méotaing 2 % ¢;;|:ate setting group
Scheme communication & Co ggl——
3 Tan_2 TR
Station commurnication A % Communication
o - % Analog modules
upervision 2 % HMI
Voltage protection 2 ® % Monitoring
Hardware 10 2 @ %3 Application Configuration - h
v|| Name
< § > Name of work sheet.
\_MainApp v dab
e | Application Configuration ® || @ [ 101 ™ || o) | 41929 REL6SO | Application Configuration
: Qutput vax
| Maintppication Name  PageNo | Desciption

1 Loaging | Application Configuration

sextadfeira, 21 dejunho de 2013120013 ABB

Figure 36

Close the “Object Properties” window that was opened in the last Figure and then
click “Insert > MainApplication”.
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Figure 37_
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SMAI_20 2 (Voltages)

In the new tab, the block responsible for the voltage channels is configured. Repeat
the procedure from figures 27 to 36 changing the used block to “SMAI 20 2”, the
measurement channels CH6, CH7 and CH8 and the output variable to
“AI3P TP 05ms”
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Figure 38
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 39
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Close the “Object Properties” window and insert a new tab to create the distance
function block.
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Figure 40
2.11 ZQDPDIS (Quadrilateral Distance)

Right-click on the new tab, choose “Insert Function Block”, click on the “+” sign
near to “Impedance protection” and finally choose the “ZQDPDIS” block.
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Figure 41
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Cliqgue em “Assign” na janela seguinte (ndo mostrada). Para se utilizar todo o
potencial da funcdo de distancia devem-se utilizar mais trés blocos conjuntamente
com o bloco “ZQDPDIS”.

ZDNRDIR (Directionality of the distance function)

Right-click on the tab, choose “Insert Function Block”, click on the “+” sign near to
“Impedance protection” and finally choose the “ZDNRDIR” block. This block
determines if the zone characteristics are forward (forward), reverse (reverse) or
without directionality (offset).

Insert Function Block @
Select a Function Block Type
# 4 Basic IED functions -~
4 Control

3] ‘ Current protection
] ‘ Frequency protection
= Hardware
El: Impedance protection
4 FOPSFDIS
4 PPLPHIZ

ZCVYPSOF
ZMRPSE

# JF Local HMI functions

# 4 Logic

# JF Metering

4 Monitoring ™
Figure 42

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

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

Insert Function Block @

Select a Function Block Type
| @ 4 Basic IED functions -~
-4 Control
@ 4 Current protection
=4 Frequency protection
= JF Hardware

Impedance protection
3 zcvPsoF
& 2MRPsB
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@ JF Scheme communication v

Figure 43

Click “Assign” in the next window (not shown).
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Figure 44
Click the right button and choose “Insert Variable > Input” to insert two input
variables of current and voltage with 5ms cycle. Use the same name given in figures
36 and 39. Connect with the voltage and current inputs of each block.
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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 “ZODPIS” block.
Finally create an output variable and connect it to the trip of the “ZQDPIS” block.
The name of this variable can be “TRIP 21"

# | ocal Server\21 - PCM600
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Figure 46

Change the tab name to “DISTANCIA”.

8 Local Server\21 - PCM600
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Figure 47
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2.14 Binary Outputs

The last block to be created is the binary outputs. So create a new tab as shown

 Local Server\21 - PCM600 LEX
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Figure 48

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 All Ctrl+a

&4 Find Clri+F

Lock Ctrl+Shift+L
Figure 49
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Insert Hardware Channel @

Select a Hardware Channel

= 4 Hardware Channels
Binary Input
E 3Binary Qutput |

Analog Input

Insert [ Cancel ]

Figure 50

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 51
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Create an input variable using the same name as the distance block output variable
and associate the binary output. Change the name of the tab to “S4/DAS BINARIAS”.
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Figure 52

Click on the icon highlighted in green to validate the configuration, then “OK” and
save the configuration.
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Figure 53
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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

17

@ | ocal Server\21 - PCM600

“Application Configuration > DISTANCIA > Impedance” and finally “ZQDPDIS :
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Figure 54

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 the forward
directionality “Forward” and the third backward directionality “Reverse”. For the
first zone make the following adjustments:

Rua Visconde de Ouro I3reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202

Phone (34) 3218-6800
Home Page: www.conprove.com

Fax (34) 3218-6810
E-mail: conprove@conprove.com.br

31



NPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
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Figure 55

Now the adjustments for the second zone.
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Figure 56
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Finally, parameterize the third zone.
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Figure 57

To disable zones 4 and 5 make the following settings.
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=% Im;ﬁed;S;ZPDISv . W4 0,000 s 0.000 60,000
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{PES 0000 s 0.000 60000 ¥
< |3
Selected parameter: ZQDPDIS: 1/Zone 3{Setting Groupi (DirMode3
: Dutput v ax

| Main&pplication Name  Page No Description

| Loaging | Application Configuration

quintafeira, 20 de junho de 2013 16:00:45 ABB

Figure 58
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The next step is to parameterize the directionality limits: click on the option
“ZNRDIR: 1 and make the following adjustments:

# | ocal Server\21 - PCM600 [BET
File Edit View Tools IED Window Help
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Figure 59

The last parameterization is the phase selector and load compensator. Select the
option “FDPSPDIS: 1~ and perform the following settings.
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Sk _'ﬂi‘,"l'fgif'; = K Voltage Level Opsreborl> i
Transmission [EDs 2 & Bay INBlockPP. 10 WPh 10 100
= [ig] RELESD -
B 8 ED Corsiuaion INReleasePE 10 %Ph 10 100
= %5 Application Configuration RLdFu 5.00 ohm/p 1,00 3000,00
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Figure 60
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The last two parameters, not shown in the previous figure, must be set to their
minimum values.

Save all settings by clicking on the icon highlighted in green and then right-clicking
on the relay icon and submitting the changes. In the following message click “Yes”.

# | ocal Server\21 - PCM600
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Figure 61

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

Substation > Yoltage 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!

Figure 62
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4. Distance software adjustments
4.1 Opening Distance
Click on the CTC application manager icon.
N
ey
Figure 63
click on the software icon “Distance”.
&= Conprove Test Center 2.02.160 - x
a———
G Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
&Y Quick [ Diferential L Mutimeter
'a. VCC Aux LEP Power Directional
m Calibration |? Distance |
Ty Teste Plan % Master
Remote Generation Meter
£f PSBOoS Setup
,ﬁ Ramp Equipment Set. / Tests
. Ll: Harmmanic Restraint # Settings
Prlmary %, Sequencer ﬁ Update Fimware
Primary Tests * Synchranism te Software Language v
$ cT ,47 Overcument
4
T @] Transducer
<3 Transformer [& Transient Play Support
- Documentation and assistance
€2 Resistance % VoltsPHz _
“‘::3 Plaster WL Tutorials
D Videos
&3 Contact
Other £J Forum
Additional applications i Manual v
[@ Transient View ¥ Quick Guide W
q_} Validate PDF Reports i Seff-diagnosis
W Statistical Analysis Y& Remote Access
Copyright © Conprove 1584 - 2021

Figure 64
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o
L1 0Eds-
m Home  View  Software Options [7]
6% Hrd Config €% GOOSE Confi — bl e
&, Hid Config £ AN <
@ GPs Config 5, SV Config
Channels E
Direc ¥ Connection General Dist. Prot. Settings
Hardware Eri -
. = Impedances Defined Based on Prmary
Pairt test [Seacini=a Nl =k | Ei‘;i”f‘ﬁ@ 1000 ] mpedance Comection for INam (1A /INom Secandary) L
" Insert/Edit Points Tl 500° T — T = i
Insert/Edit Foints o -
oF | Ground Factor e e FaultAE
Mode: | p/ KO - Legend:
New Pont v i Reiveto . IR Mod. K0: [1.00 € Poirts Not Tested
Adopting the same lne Ang KO: [0° . D i
Sequence . {secondary values) B, Cal
aon ” N Lolors.
0.000 [ Remove Arc Resistance .
0.0 . Fail
Y
i Information:
,,,,,,,,, |
Test Pomt § Current Point
Test Point
Tested Poirts -1z
Y -
AE BE CE AB BC CA y ;
il -R
No. | Zone | Operaied R I =ES
J;‘
y
T s
Insert._. ™| | Edit Delete )
g Defaut  jv Import Export Preferences oK
Zone B RX B Zand® I Zrel B Tty I S = o
ErorsList | Protection Status
3 | ONLine New Aux Source: 0,00V Heating: 0%

Figure 65
4.2 Configuring the Settings

When opening the software the “Settings” 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.

T 3 23 | = | Distanc 2.02.153 (64 Bits) - CE-6006 (0320711)

m Home View Software Options

&, Hrd Config €70 GOOSE Config B » Mext Point of Clear test ks Waveform i_I!'lWChartsz
=

"~ o

@ cPs config 5, SV Config ¥ Mext Line Clear a - Phasors  [HI SEL
Channels Start  Stop Settings
Direc  ©¥ Connection »2 Mext Fault @ Trajectory
Hardware Generation Options
Figure 66

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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Settings *®
General Inform.  System Notes & Obs. Explanatory Figures Check List  Cthers Connections
Test:
Distance Descr: | Distance Function Date: |
Tested device:
Idertf: (23031982 | Mods| [RELE50 ~
Typs: [Line Protection v|  Manufacturer: [ABB -]
Location:
Substation: [CONPROVE v
Bay: [1 v
Address |\Jiscnnde de Ouro Perto75 - Neighborhood Custédio Persira ™ \
Cty: [Uberindia - State
Responsible:
Name |M\che\ Rockembach de Carvalho ~ ‘
Sector |&gmamg v| Registry: 00001 v‘
Tool Test:
CE-6006 Series Num.: ‘DaZﬂ?ﬂGaﬂZWmﬂﬂDﬂXXX
Default . Import.. Export. Preferences QK Cancel

4.3 System

Figure 67

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

Distance

General Inform
NOD1

Nominal Impedance

{System | Notes & Obs.

Source

Frequency:

Phase Seq.:

60 Hz ~
ABC ~

ip power:
Tg:

[119.5 MvaA

39,84 MVA

Explanatory Figures

FaTa'A Al

Check List

COthers

Connections

a — -

b Fa's'a'al

O Forward @B

Lk E

-

Primary Voltage (FF):
(FN):

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

Secondary Cument:

|138.0 kv

[os00ka
[sov
esa0v
[so0A

VIRF:
CTRF:
VIRD/VIRF:

CTRE/CTRF:
Invert Polarity:
[JvTsF
OwTo

2ok
[oon
[0
floo

[JCTsF
[JcTE

Phase F

13

Neutral | I

Ground | E

FN (2

EP

k ta VO:
k to V2
kto I0:
kto 12

oo
[0
[0
[0

Default

v

Import ..

Export..

Figure 68

Preferences

Cancel
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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 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.

b
A DE -~
Home Wiew Software Options
a = Hrd Config £ GOOSE Config
|
@ cPs config 5, SV Config
Channels Start
Direc |t Connection
Hardware
Figure 69

| Distanc 2.02.153 (&4 Bits) - CE-6006 (0320711)

¥ MNext Point of Clear test
% Next Line €% Cleara
3 Mext Fault

Generation

Then click on the highlighted icon to configure the hardware.

Channels Direct. O X
g ! Hard.: Nodes:
E Model Reset for Hard. = O Basic . TN I' oces ST
Connected Set
CE-6006 ~ Ad d
B ® Advance E;._? GOOSE.. Autoassociate I' Autoassociate I' Cancel
= Serial Number:
E 03207116302101110011306¢ v - ON Line S £z k=x I' Import Export 2
Outputs: Analog. and SV Inputs: Analog. and SV Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
= Analog Outputs Sampled Value Outputs L kid
NOD1 4 - oy
— L Voltage Channels For|
111 o OForward @ B> g [ | 4
Nominal Line  Source - [ Descr. Hardware Node Point
T 0N Vi [NOOT Ve |
Freauency: (o A0V | V2 ~NooT v |~
Phase Seq.. |ABC ~ AD_VO3 V3 * | NOOT v Ve -
3 power: |115.5 MVA
1gp: |359,84 MVA
Primary Violtage (FF): |138,0 KV
Ny (7967 kY
Primary Currert: | 0,500 kA -
Secondary Voltage (FF): |115.0V
(FN): [6840v SreiCinEs [ IV -4~
Secondary Currert: [5.00 A Voltage Channel Currents Channel Descr. Hardware Node Point
1 Va AO_V v 5 la AOI0T v _
ViR [ ST [Noo1 [l |
FN |2 Vb AD_V02 ~ | F |6 (] AD_102 ~ AD_I02 15 ~ | NOO1 /b -
CTRF: |100.0 3 Ve AO_VO03 v 7 lc AO_I03 ~ AO_103 3 ~ [NDO1 vl «
VTRD /VTRF: |1,00 Vab v | E |8 IE
CTRE/CTRF: [1.00 7 Vbe v |EP |8| IEP
Reverse Polarity e -
O vTsF OcTsF D 4] w e
Qvro cre Cale. V0 ~ |cae k10
kV2 ~ k.12
[ Equal Parameters Ameng Nodes k [tovo 100 [wov2[100 k [toi0 100 [to12 [100
Figure 70
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Choose the channel configuration, adjust the auxiliary source and the stopping
method of the binary inputs. To finish click on “OK”.

Settings H
Master Slave Binary Outputs: Auiliar Source:
Inttial State 250V
Model: | CE-G006 Serial N 0320711630210 11001 130 BO1: |NO v
220v
Analog. Outputs: . Default Fr
® Defaut O Free BOZ |NC 110V
Default - Voltages: BO4: |NC - i
(O 6x300V: 90 VA
I (® 3x 300V 90 VA I 43V
(O 3x300V; 150 VA Vi V2 V3 V4 V5 Ve G Mg ki 4V
(O 3x 600 V: 150 VA o . . . Clamp Scale Other
() 2x 300 V; 200 VA 1A [ 100mV/A (108) ~
o000 I o
(O 1x 300 V; 400 VA IB: | 100mV/A (108) ~
l IC: | 100mV/A (104) ~ 22000V
N1 | N2 L N3
Vi V3
Binary Inputs:
(O Not Used [ Connect VTs Contact |5Vpk 50Vpk 100 Vpk
Default - Cuments: 14 16 BI1 & BIZ: .
(O Bx20A; 30 VA .
| ®3x20a90va v T‘ ’is "TE BI3 & Bl
(O 3x 20 A; 150 VA BI5 & BIG: .
(O 3x 40 A 150 VA . . . . . . BI7 4 BIB: .
O 2x 60 A; 200 VA ® 0 @ e ) '
O 1x 120 A;: 400 VA M 12 13 14 15 16
Hectromechanical:
(O 2x 20 A; 400 VA
(O 1x 30 A; 600 VA
(O 1x24 A; 1100 VA
© Nt Used [] Connect CTs
TIP: To aveid perfarmance protection, connect the curment channels before confirming the satting. DK Cancel

Figure 71

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

“YES”, finally click on “Confirm”.

Channels Direct.

Model

CE-6006

Advanced
o <% GOOSE...
Serial Number:

03207116302101110011XXX

Rernotes | Local

. ON Line S, 5. Value...

O

=]

Cancel

X

Import... Export...

Figure 72
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6. Distance Adjustments

Note: The ABB RELG650 relay has peculiar characteristics for each type of fault. For
the software to perform the test properly, 9 types of zones must be inserted, the first
three being for phase-to-ground faults, the fourth, fifth and sixth for phase-phase
faults and the last three for three-phase faults. This must be done because for each
type of fault the characteristics of the zones are modified by the relay itself.

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.

6.2 Inserting the Zones (Line-Earth)

Settings X
General Distance Prot. Settings
System:
[ Impedances Defined Based on Primary
Line Length: 1.000 [ Impedance Comection for INom (1A /INom Secondary)
. E {secondary values)
Line Ang.: 7o [ “‘m\‘_ kB -, "\\ b
.. f . . -
- =4 b 3 S
Ground Factor: S -
O (1 ) - / S \\
Mode: | ps/ KD R O —.. L “\‘ .
Mod. KO: [1.00 . 2y S
"""" e "“'-}ji \\\\_ . \\ \\.
Ang. KO: |0° T A . "
{zecondary values) o v e N Y .,
[] Remove Arc Resistance [ | 77 ;’(‘\,\ Ty A Y,
. i Ty % . -, 4
- m‘/r L . b . \“
T - . X W
- s ~ - % % e
S %, s % b 7R
s b & w Y \
________ s . \ g
S f - B % //(\ .
.. ", b, e , |
;/C\ N " b . \‘-, Y \.
----- i S, ‘\\ - 4
- " ~ N B Y
L N Ty L
Fas \)(// 5 \ \ |
~~~~~~ g -, N Y Y
N S S
4 " “\ - b 5 § i
I W Y ) |
AR - ) | |
AP ) i i
o ' Y | ]
- Y i i
" 1 ]
ff/ ),/ % H
v <7 I | i '
Insert... v Edit.. Delete %/ 1 !
Default .v Import... Export... Preferences QK Cancel
Figure 73

The first zone to be inserted will be Zn01_LE. Click on the “Insert” field highlighted
in green in the previous figure. In the settings screen, first choose the relay mask
“ABB Rel650- Quadr.”. You must adjust the zone name, actuation time, choose the
fault type as LE (loop), adjust the tolerances and enter the zone characteristics. After
the settings click “OK .
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Zone [m] el
Descr: Color.
ZnD1_LE
| - - 40,00 e =S
Index:  Loop Type — S
LE | [Cperaion ~ ~ S z [15a
Trigger Time:  Z Abs. Toler.:  Z Rel Toler. IS LE0F |
[os [1500ma  [500% | KNMag: |080
T Abs+ Toler.: T Abs-Toler.: T Rel Toler. ’J" KNAng: |0 °
[s000ms  [os [5.00 % 3000 = ez = O
. g Operationz<: | On ~
Mode: | to KD Xlphs: [400Q
med ke 1 Xophs: [120Q
Ang. KO ,:7 8 RFFwPE phs: |300)
2 RFRvPEphs: [300Q
Segments:
CLOSED Zone
0D Starting [R, X]: -10,00; 21,45 RLdFwphs: |50
01 Line [R. X]: 0.00: 0.00
02 Li:: [R, X]: 5,00; -134 — RLdRvphs: |50
03 Line [R, X]: 5,00; 5,00 A -
03 Line {R xx]] 1365; 1366 bolip (k)
05 Line [R, X]: 16,99; 26,08
0 Line [R, X]: -10.00: 26,08
Completed
o Forward ~
ArgDir zd: 15°
ArgNegDir |115°

Figure 74

Clicking “Insert” adjusts the values for zone 2 of ground faults. The same parameters
set for zone-1 must be modified to enter zone 2 (LE).

Zone m] s
Active a000 XA ABB Rel650 - Quad v
Descr: Color e i [ N
[znoz_E B e
Index: Loop Type T
LE | [Operation  ~ 70,00 Jeer - =g 5a

e e ’—, .
Trigger Time: £ Abs. Toler:  Z Rel Toler. “'“--‘\\ LineAng: |75
[3000ms [1s00ma  [500% T KNMag: [080
T Abs+ Toler.: T Abs-Toler.. T Rel Toler. 60,00 resgzzzzedees : KNAng: |0°
[s000ms  [os [5.00% - T f/ RFPE: [5G
- T / Operationz<: | On ~
Mode: | to KO 50,00 g . + . i [0
. o, /
- . s
Mod. KO: [0 ey X0phs: [120Q
ok oo e RFFwPE phs: |300
= 40,00 % == m— St
s ~i ¥ RFRvPE phs: |300
Segments:
CLOSED Zone
00 Starting [R. X]: 5,00;-1.34 - RldFwphs |50
01 Line [R. X 0,00;0.00
02 Line [R, X]: 20,27, 43.47 RLdRvphs: [50
03 Line [R, X]: 36,65; 43,47 4 . 8
04 Line [R. X]: 34.15; 34.15 2000 Y ¢ y B Agldphs: |45
05 Line [R. X 5.00: 5.00 g ; P
Completed N
& T
- ~ \“
10,00 - &
Co 4 Forward ~
it
| ArgDirzd: [15°
RG] ArgNegDir [115°
2000 30,00

Figure 75
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Clicking “Insert” adjusts the values for zone 3 of ground faults. The same parameters
set for zone-1 must be modified to enter zone 3 (LE).

-10.00

Zone
Active
Descr: Color:
[zn03_LE ||
Index: Loop: Type:
L= ~ | | Dperation ~
Trigger Time: £ Abs. Toler.:  Z Rel Taler.:
[0.600 [1500mQ  [5.00%
T Abs+ Toler.: T Abs-Toler: T Rel Toler.:
| 50,00 ms [os [5.00%
Mode: |to KO
Mod. KO: |0
Ang. KD: |0
Segments:
CLOSED Zone

00 Starting [R, ¥]: -5.00; 1.34
01 Line [R. X]: 0,00; 0,00

02 Line [R, X]: 28.38; -60,85
03 Line [R, X]: 46,31; -60.85
04 Line [R, X]: 40,98; -40.98
05 Line [R, X]: -5,00; -5.00
Completed.

20,00
-30.00
4000 £

50,00 -
Ty

40,00 <

10.00

i

-

A

RG]

-40,00

-30,00

2000 -000 0 000 2000

R:15.840; X: 9.25Q; Mod: 21,83 Q; Ang: 25,01 *

5 AT "7l |[ABB Rel650- Quad. v
2 %

Z: |350
LineAng: ’?57
KNMag: W
KNAng: [0°
RFPE: [300
Operationz<:  |On ~
X1 phs: ’F
X0 phs: W

RFFwPE phs: |300

RFRvPE phs:

RLdRv phs:

na
RLdFw phs: |50

50

45

Argld phs:

ArgNegDir |115°

Figure 76

6.3 Inserting the Zones (Phase-Phase)

Enter zone 1_FF, zone 2_FF and zone3_FF. The following three figures show the

parameters for each zone to be set in the Distance software.
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02 Line [R. XJ: 5,00 -1.34
03 Line [R. X]: 6,83 1.83
04 Line [R, X}: 10,77: 2.89
05 Line [R, X]: 16,47; 2415
06 Line [R, X]: 6,47; 24,15
07 Line [R, X]: -1,83; 6,83
Completed.

RIQ]

RLdRv phs: |50

Argldphs: [45°
Forward ~
ArgDirzd: |15 °

ArgegDir [115°

Cancel

Figure 78

,
INSTRUMENTOS PARA TESTES ELETRICOS
Zone O
S T R R ABB Rel650 - Quad
escr Color: P = N
|Zn01_FF T
Index: Loop: Type: .
FFonly | |Operaion z [s0
Trigger Time:  Z Abs. Toler..  Z Rel Taler, g B
los [1500m0  [500%
T Abs+ Toler.: T Abs-Toler.: T Rel Taler,
|50.00ms [0 [5.00°% RFPP: [1002
Operationz<: | On ~
Xlphs: |40Q
RFFwPPphs: |30Q
RFRvPP phs: [30Q
Segments
CLOSED Zone
00 Starting [R. X]: -2.58; 5,53 RLdFw phs: [50Q
01 Line [R. X]: 0.00; 0.00
02 Line [R. X]: 5.00; -1,34 RLdRv phs: [50Q
03 Line [R. X]: 5,00; 0,00 .
04 Line [R. X]: 8.88; 14.49 by [EY
05 Line [R. X: -3.88; 14,49
06 Line [R. X]: -1,83; 6,83
Completed.
Forward ~
ArgDirzd: [15°
ArgegDir [115°
Figure 77
Zone O X
Active X[0] v
Descr. Color:
[Zn02_FF
Index: Loop: Type:
Froy | |Opeton  ~ z [0
Trigger Time:  Z Abs. Toler.:  Z Rel Toler. 30,00 . i [
[300,0ms [1500mQ  [5.00% -
T Abs+ Toler.. T Abs-Toler T Rel Toler
|50,00 ms [os [5.00% RFPP: |200
& Operationz<: | On ~
Xlphs: [4002
20,00
- RFFwPP phs: |300
RFRvPP phs: 300
Segments ‘\\
CLOSED Zone
00 Starting [R, X]: -2,58; 5.53 RLdFw phs: |50
01 Line [R, XJ: 0,00; 0,00 10,00
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Zone O
Descr: Color: 4
[zn03FF [ |
Index:  Loop: Type
oy | opemtn e
Trigger Time:  Z Abs. Toler.:  Z Rel Toler.: Linefng: 75"
[o.600s [1500ma  [500%
T Abs+ Toler.: T Abs- Toler: T Rel Taler:
[s0.00ms  [os [5.00% RFPP: [300
Operationz<: | On ~
Xlphs: [40Q

Segmerts
CLOSED Zone

00 Starting [R. X]: -5.00: 1.34
01 Line [R. X]: 0.00; 0.00

02 Line [R, X]: 2.58; -5,53
03 Line [R, X]: 1.83:-6.83
04 Line [R, X]: 9.06;-33,81
05 Line [R, XJ: -24,06; -33,81
06 Line [R, X]: -16.16; 4,33
07 Line [R, X]: 6.83;-183
Completed

-10.00 0

R:-9,52(0); X: -24,82(); Mod: 26,58 (); Ang:-111,0*

RFFwPP phs: |30Q
RFRwPPphs: |30Q2

RldFwphs: [50
RLdRwv phs: |50)
Argldphs: |45°

Reverse ~
ArgDirzd: |15°
ArgNegDir |115°

Cancel

6.4 Inserting the Zones (Three Phase)

Figure 79

The following three figures show the parameters of each zone for three-phase faults
to be adjusted in the Distance software.

Zone
Active
Descr: Color:
Zn01_ABC [ |

index:  Loop Type
ABC  ||Operaton  ~

Trigger Time:  Z Abs. Toler:  Z Rel Toler.:
[os [1s00m0  [500%
T Abs+ Toler.: T Abs-Toler: T Rel Toler.:
[50,00ms [os [5.00%

Segments:

CLOSED Zone

00 Starting [R. X]: 5.00; 134
01 Line [R, X]: 0,00; 0,00
02 Line [R. X]. -5.00; 10.72
03 Line [R, X]: -5.00; 14.49
04 Line [R, X[ 8,88, 14,43
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

1200
700

1600k
15,00 55
1400

T 5 H
2.00 400 6.00

R:6.430; X: 2370; Mod: 6.86Q); Ang: 20,22 °

Figure 80

e ABB Rel650 - Guad ~

Z: [15Q

LineAng: [75°

RFPP: |10Q
Operationz<: | On ~

Xlphs: [40Q

RFFwFF phs: [300

RFRvPP phs: 300

RLdFwphs: [5Q
RldRvphs: [5Q
Argld phs: |45°

Forward ~
AgDirzd: |15°
ArgMegDir |115°

Cancel
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Zone o x
Descr Color R Ny e
Z002_ABC [ ] - T
Index: Loop: Type:
ABC < |Operation ~ z [ma
Trigger ime: Z Abs. Tolker- 2 Rel Toler o |
[300.0ms [1s00mQ  [500% 2000 . -
TAbs+ Toler.: T Abs-Toler: T Rel Toler. : P
[s000ms  [os [5.00% rree- [0
Opsrationz<: | On ~
Xiphs: [4002
RFFWPP phs: [300)
RFRPP phs: [300)
Seqments:
CLOSED Zons
00 Starting [R, X -10,00: 21 45 RidFw phs: [50
01 Line [R, 4] 0,00; 0,00
02 Line [R. X]: 5,77.-1.55 RLdRvphs: |50
03 Line [R. X]: 5.7 5.7 e
04 Line [R, XJ: 13.66. 13,66 Argldphs: 45
05 Line R, X]: 15.00; 18.66
06 Line [ X]: 1500 2415,
07 Line (R, X): -10,00; 24,15
Completed
Forward v
HaDir zd: [15
ArgNegDir [115°
Figure 81
Zone [m] x
Active .| |4BB Rel650 - Quad v
Deser: Color 10,00
Zn03_ABC [ |
Index: Loop: Type:
ABC ~| |operation  ~ z [0
LineAng: [75°
Trigger Tme:  Z Abs. Toler.:  Z Rel Toler.: nemna
[0.600s [500ma [500% q
T Abs+ Tolsr: T Abs- Toler: T Rl Toler -
[s000ms  [os [5.00 % Rrep: 300
Operationz<: | On ~
x1phs: [400
10,00
E RFFwPF phs: 300
RFRWPP phs: [3000
Segments:
CLOSED Zone
00 Starting [R, X]: -5,77; 155 20,00 RldFwphs: |50
01 Line [R, X]: 0.00; 0.00 ‘
02 Line (R, X 15,00 -32.17 RLdRv phs: [502
03 Line [R. %] 15,00; -33,81 N
04 Line [R. X]: -15,00; -33.81 Frerts |
05 Line R, X]: -15.00: 15,00
06 Line [R, X]: 5.77: 5.7
Completed.
30,00 e =
| N Reverse v
— ] ArgDir zd: [15°
=Rol ArghegDir [115*
1000 0 10.00
R: 7.5902; X: 12,60 0; Mod: 1471 0; Ang: 58.95°

Figure 82

NOTE: The REL650 has its impedance settings referenced to the primary. One
should therefore check the following option. (It is necessary to mark it first
before performing the line length and angle adjustment).
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General Distance Prot. Settings
System:
b Impedances Defined Based on Primary I
Distance Ur:i[';ﬂi”gg - 1000 ] Impedance Comection for INom (1A /INom Secondary)
Line &ng.: 75,00 ° F2a] R . ™,
LY
A
Ground Factar: 4 *
o k% L kY
# e
Mode: | p/ KD w v . ey
A . o g
L e .
Mod. KO: [1.00 S L
P % %
Ang. KO: |D° \
{primary values) I \'. Y
[] Remove Arc Resistance ! i BN 5 9 ' "|1 "]]
[¥] Zn02_LE (Operation-LE) i
[¥] Zn03_LE (Operation-LE) Do you also want to change, according to the transformation ratio, the Ill
| ferring to line | th and d factors? ]
[#] Zn01_FF (Operation-FF only) values referring to line length and ground factors /
[#] Zn02_FF (Operation-FF only)
[#] Zn03_FF (Operation-FF anly) sim Nia ;
i e
[¥] Zn01_ABC (Operation-ABC) T — . \t \ = 7
[W] Zn02_ABC (Operation-ABC) R i p_—
[] ZnD3_ABC (Operation-ABC) re e TR :3{, “’"
K o N T L T ';'
. e o~
[ J._;’J H‘H-\_ //
H \-"-\._ s ) #
inser... ||| Edt.. Delete | | Funpooeodore o i . -
Default EV Import... Export... Preferences QK Cancel
Figure 83

If the user does not check 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
SECOMDARY?T

| sim | Nio

Figure 84

In this case, click on “No” and check the option “Impedance Defined Based
Primary”.
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7. Test Structure for Function 21

7.1 Test Settings

By clicking on the test settings tab, the user must enter a pre-fault in the “balanced
nominal voltages and zero currents” mode so that the test takes place properly.
Another important setting is the binary input used as a stop interface, which in this
example is set to BI1.

T =1 K Distanc 2.02.153 (64 Bits) - CE-6006 (0320711) - X

m Home View Software Options 2]
@2, Hrd Config <2 GOOSE Config B > MWext Point g Clear test 7| Bsswavetorm {ld chart zx1 S [V M = (B
" , S A 07

@ cPs Config 5, SV Config — *h Phasors SEL . Pl &S =
Settings Present Recreate Restore View

Channels
Direc T3 Connection & Trajectory Report |BB[f@ Charts Layout
Hardware Generation Options Report  Units Layout
Porttne | St Tox
Generation of Chamnels Direc Enable Pre-Faut 1 [ Enable Pre-Fautt 2 [ Enatle Post-Faut VTRNeutral VTRPhase.
Genera tion Channel Mode | Vs=VNomls=0 v 1.00
Va AO_VOT (Hrd: V1) ~||wv 6640V 0" CTRGround/CTRPhase:
Vb A0_VO2 (Hrd: V2) ~||v2 6640V | 240.0° 1,00
Ve A0_V03 (Hrd: V3) ~||v 6640V | 1200°
o = [ inv. Phase VTe
[ inwv. Newtral VT
a 80_101 (Hrd: 1) ~] | 0A 0°
b AQ_I02 (Hrd: 15) ~lB 0A 2400° [ Inv. Phase CTs
[ 20_103 (Hrd: 16) || oA 1200° [ inv. Earth CT
IE ~
IEFIl -
[] Keep preauit in healthy phases | Time Pre-Faut 1: [100,00 ms
Binary Outputs & Goose - Fait Binary Outputs & Goose - Pre-Fault1 [ Corfiguen A
EO 0,0,0,0,0.0 MIES 0.0,0,0.0.0 - Generations
GO GO
Generalion and Pickup Limits Test Mode Search Test
| Max. Channel Gene 15004 | | [Mode intelligent <1 RS (AL S R 100,00 m2
[] Use Hardware Limit Min. Resolution Relative Resolution: [0,10 %
Mult V/ Max. Fault (L-1) 2,00 Vin Mult. Tolerance for Verfication Test: |1,10 a
V Min. Pickup (L-N) | 100V )
T oo ™ Reset Time: [100,00 ms
- - Overtime Waitina: 10,00 s 2
Stop Interf. | BIOT (Hr: BI1) - | Inital [NA o Verfy Possible Interventions of Other Loops for FF Faul
ot 2l Analyze Trajectory to High Speed Zones
Trgger Interf. | Software ~ . Mode Random M Based Orly on Values Generated
Waitfor PPS [] 0,00 VFault Ang [] DC Ofseq Cycle o Cycle Generation
13 | ONLine MNew . Aux Source: 220,00V | Heating: 0%

Figure 85
7.2 Search Screen

Click on the “Search Test” tab. To facilitate the test, a “Sequence” of linesis
inserted to perform the search. To do this, position the mouse cursor in the central
region of zones 1 and 2 and check the impedance value.
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? IDEHE-~ Distance 2.02.160 (64 Bits) - CE-6006 (1730616)

&, Hrd Config

View  Software Options

<% GOOSE Config B

s Waverorm Jlef chart 27 =y
=

INSTRUMENTOS PARA TESTES ELETRICOS

il

= —
@_ GPS Config 5, SV Config - Phasors SEL
Channels Settings Recreate Restore View
Direc €3 Connection & Trajectory Report |[BE| ™ Charts Layout -
Hardware Options Report  Unit Layout
o L
/" Insert/Edit Points = Chart | ZxT | Trajectories | Waveform | Phasors -
Insert/Edi Points EaultAE
Zand @
Relative to: | Line: 500 Legend
i oo oo == Search Porn:
New Line v 7] Relative to Line 0.00Q i A SN S - . earch Points
Adopting the same line angls . @ FoundPonts
S 300 Cal
0.000Q 0000 0.00 10,00 ! olors BT
00 0000 360,00 % o Fail
Search () Check i ' | Information:
100 |
— - | ! fcurrent Point
Tested Faints 0 -lzr4sz
-:75.357°
AE BE CE AB BC CA ABC | ;
1,00 il -rRo3620
. R X 1z| ] z Relative Comp. | Ri /| -x13880
N* | Home | Home Home Home | Relaive | to.. Camp. Ang | Relaiive
200
300
400
500
< D] | 7T (R R N D R S o )
N S T B SR T T R
Type: |Lnes v | RX [ Zand @ [ Zrel [ Length [ Lengtt 500 -400 -300 200 -100 0 100 200 300 400 500
ErrorsList | Protection Status
€3 | ONLine New Aux Source: 0,00V Heating: 0%

Figure 86

7.3 Phase-Earth Fault

The starting point is |Z| equal to 1.40 Q e 0 equal to 75 °. From that point and with a
length of 4.5Q, the angle varies from 0 to 360° with a step of 30°. So click on the
“Sequence” button and then on the AE fault type.

Apply to ..

Fault Type;
AE
[]EE
L1lcE

[ ] ABC

] A

Cancel

Pt

Figure 87

The following figure shows the settings for creating the sequence of lines to be tested:
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Pointtest Search Test  Test Settings
" Insert/Edit Points -
General Options -
Length
Data Entry: Zand @ ~
] Relative to: Line
Line Crigin
New Line Ev [] 171 Relative to ... | Line Length. 4,50 | jo.0
[] Adopting the same line angle Sequence
12 |1.4DQ R |352 95 mEd Initial: | 0,00 © Step: (20,007
@ |750° X [1350 Final: |360.00°  N2of Pairts|12
Characteristic: (8 Search () Check Cancel
W
Figure 88
After confirmation the lines are created automatically.
?' =1" Distanc 2.02.153 (64 Bits) - CE-6006 (0320711) — x
(2]

Software Options

> I

View

&, Hrd Config

< GOOSE Config > NextPoint 4 Clear test

. {3 Waveform i_ Chart IxT

s e YO @

@& cPs config =, SV Config » Nextline €% Clea S Phasors SEL PE\
Channels Start Stop Settings U it Recreate Restore View
Direc T3 Connection > > Next Fault & Trajectory Report m ®  Chats Layout
Hardware Generation Options Report  Units Layout
Ponttest Search Test Test Sattings
" Insert/Edit Points = o
Insert/Edit Points N h -0 FaultAE
Zand @
Ed Line Relative to: | Line Legend:
Newline i 7l Relative to  |ine 4,500 3300 5 = SR
Adopting the same line angle .. @ Found Ponts
Sequence
1400 3623m0 0,00 30,00 Colors: b
Bemove FEo- % [ma 3000 e Fail
Remove Al PO — ',| Information:
rr— - Current Point,
Tested Faints -lzr4.778Q
014,556 °
AE BE CE 4B BC CA ABC
| -R-38040
. R X 1zl ] z Relative Comp. | | -x-27720
N* | Home | Home Home Home | Relaive | to.. Camp. Ang | Relaiive
0 |323m0 | 1350 | 1400 | 7500° 4500 | 2700°
1| 3m0 | 1350 | 1400 | 75000 4500 | 3000°
1350 1400 7500° 4500 3300° .
v . . =l - |
5 600 b Pt S == e -
. RX [ Zad® [ Zrel [ Lengh [ Lengtr LA i Rial
Type: |Lnes  ~ an = izl Tl 600 500 -400 -300 -200 -100 0 100 200 300 400 500 600
ErrorsList | Protection Status
Auwc Source: 220,00V | Heating: 0%

3 | ONLine New

Figure 89

Repeat the reasoning of the last four figures and create a sequence of lines having as
the point of origin a central impedance value in zone 3.

Start the generation by clicking on the icon below or through the shortcut “Ait + G .
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’ B » Préximo Ponto of Limpar teste
» Préxima Linha 4% Limpar todos
Iniciar | Farar

< ¥ Proxima Falta

Geracdo

Figure 90

The final result is shown below showing the characteristics of the zones.

T =1k Distanc 2.02.153 (64 Bits) - CE-6006 (0320711) - X

Home  View  Software Options 2]
@2, Hrd Config <2 GOOSE Config ’ [ > Wext Point g Clear test B wavetorm Il chartaa M .
§= " %‘
» Ne: §% Clear all z > Phasors (] SEL . P§H
[

@ cPs Config 5, SV Config ne g
Channels Start  Stop Settings = e G

resent
Direc 3 Connection = > Next Fault & Trajectory Report |BE|'®  Chams Layout

Hardware Generation Options Report Units Layout

Ponttest Search Test Test Seftings

 Tnsert/Edit Paints = =
Inset/Edi Points ‘g FaultAE
Zand® 5
Relative to: Line Legend.
Newline v 2l Relative o ... |Line Q 330,0 === Search Points
| -
e I e o @ FoundFoinis
Sequence .. -
Fmo & [osa 0.00 3000 Colors:
a 3500 0610 P:
Bemove W ’W 380.00 ,T Fail
Remove Al Search () Check . | Information:
— = 1| curent Point
Tested Points -1l
o
AE BE CE AB BC CA ABC R
. R x R X Time | Time ~ x
F | == Nom. Nom. Real Real | Nominadl  Real Slaksy
2 |zn03LE(Td 06080 | -507Q | -060E0 | -508Q | 000s | 0640s Passed
23 [Z03LE(Te 2W0mQ | -507Q | 200mQ | 507Q | 0800s | 0840 Passed
24 (Z03LE(Td 221Q | -507Q | 2220 | -508Q | 0S00s | 06%s Passed
4 - = ,4""
O O B A e ] W7 Rl
Dwwe: |Ports v |b Zone A RX L2l b Time [ val 500 400 300 200 100 0 100 200 300 400 500
ErorsList | Protection Status
13 | ONLine New . Auwe Source: 220,00V | Heating: 0%

Figure 91
7.4 Phase-Phase Fault

Repeat the idea from the previous test for phase-to-phase faults. By clicking on the
“Sequence” field, change the “Fault Type” to AB.

Apply to ... X
Fault Type:
[]AE AB [] ABC
[1BE []EC
Llce [dca A

QK Cancel

Figure 92

Rua Visconde de Ouro I3reto, 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
ol



PROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

= | - CE-
T 25 [ = | Distanc 2.02.153 (64 Bits) - CE-6006 (0320711)
Home  View  Software Options
€%, Hrd Config % GOOSE Config } B > x5 waverorm Jlaf chart 27 =3 f\, w DI:/%
@ cPs Config 5, SV Config % Next Line “f Phasors . pg\ £
Channels Start  Stop Settings P Recreate Restore View
Direc  t3 Connection - 3% Next Fault & Trajectory 8] “Chas Layout -
Hardware Generation Options Report  Units Layout

Pointtest ~Search Test  Test Settings

~" Insert/Edit Points -

I
- x
(7]

Insert/Edit Points

Zand @
Edit Line Relative to: Line

New Line v 2 Relative to .. |Line 2000 3300

Adopting the same line angle

FaultAB
Legend
====  Search Points

@  Found Points

Sequence
1600 0550 Colors: =
R ;
e -110.0 1500 12 Fail
L Search () Check Inf
Current Point
-1zl
~Test Point - -
Tested Foints R
AE BE CE AB BC CA ABC X
Ne R X 1ZI [} z Relatve | . i~ Comp. | "
® | Home | Home  Home  Home | Relaive | to_. T 9| Relative
23 | 05470 | -150Q | 160Q | -1100° - - 2000 | 3000°
24 | 05470 | -150Q | 160Q | -1100° - - 2000 | 3300° -
v
< 3>
Type: lines ~ RX [ Zand@ [ Zrel Length Length
ErrorsList | Protection Status
1 | ONLine New Aux Source: 0,00V Heating: 0%
T 0 5 [ = | Distanc 202,153 (64 Bits) - CE-6006 (0320711) - X
Home  View  Software Options 2]
€%, Hrd Config <% GOOSE Config B > Next Point g Clear test x5 waverorm Jlaf Chart 27 - Ay .F,w E Dl:/%
@ ps Config 5, SV Config % Nextline g Clearall 4+ Phasars © Pl *
Channels Start  Stop Settings Present Recreate Restors View
Direc  t3 Connection = 2% Next Fautt & Trajectary Report Charts | Layout =
Hardware Generation Options Report  Units Layout
Fonttest Search Test Test Sefiings
" Insert/Edit Points - -
Insert/Edit Paints
" o FaultAB
Zand @
Relative to: Line Legend.
== Search Points

3300

New Line v 7 Relative to .. |Line 2000

Adopting the same linc angle
1600 0550 0

A

e 1100 150Q

Sequence

@  Found Points

Colors:

Femaue A Search () Cheek

" Test Point -

Tested Points
AE BE CE AB BC CA ABC

Ne Z R X R X 1Z] a8 121 1] ~
oo Nom. Nom. Real Real Nom. Nom. Real Real

2 IZn03_FF (Tq -05470Q -2820 -05470 -2810Q 2870 -101.0° 2870 -101.0°

23 Zn03_FF (T¢ 2113mQ | -2820 | 2113mQ | -282Q 2830 -8571° 2830 -85.71°

24 n03_FF (T¢ 0577Q -215Q 0577Q -215Q 2230 -75.00° 2130 -75.00 ° v

< >

Tpe: |Ports  ~|[4 Zone [ RX B 2l [ Time [ val

Errors List Protection Status

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

Figure 94
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7.5 Three-Phase Fault

For three-phase faults keep the reasoning from the previous tests. By clicking on the
“Sequence” field, change the “Fault Type” to ABC.

Apply to ..
Fault Type:
L] AE
] BE
L] CE

] AB
] BC
] ca

[~] ABC

O] A

oK

Cancel

Pt

Figure 95
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Figure 96

The final result is shown below.
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8. Report

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

25 Presentation Setting Y

Language Portugués Pt-BR e

- Al

- [«] General Data Test

- [«] General Data of Tested Device
- [+] Installation Location

- [] Reference Values

- [«] Hardware Settings

- [] Test Settings

- [«] Distance Protection Settings
[ [#] Test Results

[ [#] Points Details of Selected Fault
- [«*] Motes and Observations

- [«] Explanatory Figures

- [f] Check List

- [«*] Connections

QK Cancel

Figure 98
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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 539: 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 B0O8_SO

X307-16

X307-17 Signal output 3, normally open 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-to-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) Q/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 +05% +10ms
Operate time 30 ms typically -
Reset ratio 105% typically -
Reset time 35 ms typically -
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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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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 the zones PE, PP 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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