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Test Tutorial

Equipment Type: Protection Relay

Brand: ABB

Model: REL650

Function: 25 or RSYN — Synchronism Check

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

Objective: Test when two systems can connect, respecting
voltage, frequency and angle limits, that is, if they are in
synchronism.

Version control:

Version | Descriptions Date Author | Reviewer
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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 by email
suporte@conprove.com.br.

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

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

ATTENTION!

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

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

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

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the ABB REL650 relay in the Synchronism 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 VVdc Aux. Source to pin 1 on

the relay terminal X410.

'Vdc Aux RELE
X410

Max. 265V

Figure 1

1.2 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 second system, connect channel V4 to pin A7 of the
relay terminal and connect its common to pin A8 of the relay terminal.

©90:s
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©
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M2 13| 14|15 16

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 ..."
# pcme00

File | Edit View Tools ‘Window Help

|D MNew Project. .. Chrl+N |
& Open/Manage Project... Ctrl+0
Exit
1: Local Server\COMNPROVE
2: Local Server\Rockembach

Figure 5
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Choose a name for the project, in thiscase “25” was usedand then click
on “Create”.

Create New Project @

Server hame:

{" ~omputer [SUPORTETECOTAPEMSERVEF ‘
Project name: ,
25 |

Description:

Serdo apresentado detalhes para a configuragdo da fungdo de
| sincronismo.

I Create Il Cancel I

Figure 6

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

P | ocal Server\25 - PCM600

File  Edit View Tools Window Help

PO @ ) % B @l

iGbjectTypes Y R X jiBrgjcctExplores ZAX

' General al ‘Plant Structure |

| Geneiic IECE18501ED % || o

| Sub-Transmission [EDs 2 | l New » m General > "q% Substation _l
Transmission IEDs A ' Properties Croatn rom Tendit fj_j IED Group

Figure 7

Within the substation created, enter the voltage level according to the following
figure:
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™ ocal Server\25 - PCM600
File Edit View Tools ‘Window Help
= AP e o = [ = =1 [Tl
: Object Types vix 5: _P.roE' ct H m.er m

General Plant Structure ]

Generic [ECE1850IED 2 | = @ 25
Sub-Transmission IEDs ] T?'\'

»

Transmission [EDs

‘] gfe IED Compare
| F& IEC 61850 Configuration

Import ...

Export ...

l New » m General » I,'SV-.- Yoltage Level |

& cut Create from Template...
By Copy

Delete

Rename

Properties

Figure 8
Within the voltage level a bay must be inserted.

B | ocal Server\25 - PCM600

File  Edit Wiew Tools Window Help

D@ % B

 Object Types v & X : Project Explorer vax
.E?E?!,_,m_,m,.- _JJ Plant Structure ]
Generic [ECE18501ED & | = 5 | 2,5_8_,
o = Substation
Sub-T IED A =T
ub-Transmission IEDs & 1 XV [rEe——
Transmission [EDs N (
EE IED Compare
T4 IEC 61850 Configuration
| Mew » “ General » " T Bay |
&b Cut Create From Template. ..
Copy
Delete
Rename
Properties
Figure 9

The REL650 relay is inserted inside the bay.
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** |ocal Server\25 - PCM600

File  Edit View Tools ‘Window Help
D E s e EEEEE
i Object Types v & X ! Project Explorer

General A Plant Structure

Generic [ECE18501ED A = @8>
‘Sub-Transmission [EDs % | 2o Substation
— (= % Voltage Level
Transmission [EDs 2 57
!E IED Compare
T4 IEC 61850 Configuration
Import ...
= » | | cenericiecetssaten 3
& cut | Sub-Transmission IEDs » I REL6S0
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

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

(O 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 he 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
PCMBE00 communication
Port: Front Port v
IP address: 10,1 .150. 3

[ Cancel ][ < Back ][ Next > ]

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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Click on the “+” signs near to “/ED 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”.

® Local Server\25 - PCM600
File Edt View Tools Window Help

e Els e EEEEE

i Object Types ¥ 2 X i&maw« vax
General 2 Plant Structure
GenericEC1850IED 2 |[ = @ 2'51
TS 2 & o Substation
Sub-Transmission [EDs & S Vo e
Transmission [EDs 2 & T Bay
=[] RELESD
= %] IED Configuration
& i HW Configuration
8 COM_101
B PSM_102
=
& BID.3 Parameter Setting
& Bl Hardware Configuration
&%
& % Time TF| IEC 61850 Configuration
- % Power system =
@ % Communicatio Fropertles
@ % Analog moduies
® B HMI
@ % Monitoring
@ %3 Application Configuration
; output vax
Date and Time Category User Object Message L]
3 1/7/2013 14:29.49.234 Message {local\CONPROVE -.. RELESO Parameters read successfully
&) 1/7/2013 14:44:29.359 Message {local\CONPROVE .. System Project closed: SUPORTETECOT\PCMSERVER\SINCRONISMO
) 1772013 14:45:06.250 Message {local\CONPROVE -... System Project opened: SUPORTETECOT\PCMSERVER\2S 3
] Logging |

# | ocal Server\25 - PCM600 BE‘@

Ele Edt Vew Tods [ED Window Help

Figure 18
In this window, the current and voltage transformation relationships must be
configured. In this case, only channels 6, 7, 8, and 9 will be configured since the
protection to be analyzed is the synchronism.

7 |E 2l3l BB == BB aeerameters
L—.J

P =

sequndafeia, 1 de juhode 2013151535 ABB

: Object Types v # X Project Explorer vax REL650 - Parameter Setting | vdbx
Genersl 2| Plant structure | Group / Parameter Name | IED Value [SG1/Common] | PC Value [SG1/Common] | Unt | Min [Max &~
Generic[ECE18501ED & || = @ &5 NAMECHS CHE 13 charac
SubTransmission [EDs & &y Subsation InputTypes Volage
| — ! = 8 Voltage Level
Transmission [EDs 2] - T Bay VTsech 115,000 v 0001 999,939
a RELES0 X
el S VTpimG 138,000 w | oo 999,999
= i HW Configuration NAMECH? cH7 13 charac
® CoM_101
ey InputType7 Voltage
& TAM_2 Vsec? 115,000 v 0001 999,939
& BI0_3 )
i VTpim? 138,000 w | oo 993,933
& % Activate selting group NAMECHS CHe 13 charac
@ T Time
@ % Power system IrpaTyeed Yoheoe
& % Communication VTsecB 115,000 v 0001 993,939
@ % Analog modules >
s e VTpimg 138,000 w | o 939,999
@ % Montoing NAMECHS cHg 13 charac
#2 application Configuration reiTipes) Vokoge 3
Vsecd 115,000 v 0001 999,939
138,000 w | ogor 933,939
CHID 13 charac
InputTypel0 Voltage ki
VTsecl0 110000 v 0001 999999 ¥
& &
Selected parameter: TRM_2/¥Tprimd [0,001..9999,999] kv
; Output vax
Date and Time: Categoy  User Obiject Message [
) 1/7/2013 14:23:49.234 Message  [local\CONPROVE -... REL650 Parameters read successfull
) 1/7/2013 14:44:29.359 Message  [local\CONPROVE ... System Project closed: SUPORTETECO!\PCMSERVER\SINCRONISMO
i) 1/7/2013 14:45:06.250 Message  [local\CONPROVE .. System Project opened: SUPORTETECOT\PCMSERVER'2S 3

| 21 Logging

segundadeira, 1 dejubho de 2013151334 ABB

Figure 19
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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.

B Write parameters to REL650 @

Parameter range

Parameter options

(5) Changed parameters Read back

O &l parameters

[ 0K ] [ Cancel ]

Figure 20
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\25 - PCM600 EEX)
File Edit View Tools IED Window Help
DS HE S BB [EsEEEE

8 5| B[O == B[] mpranetes ol = Sk (3]

i Object Types v & X : Pproject Explorer vax REL650 - Parameter Setting | vdbx \
| General 2| Plant Structure jue [SG1/Common] | PCValue [SG1/Common] | Unit | |

| Generic[ECE1850IED. 2 | & @ 25
] & & Substation

— re y
| SubTransmission [EDs & \ S W vasgets SettingGroup
| Transmission IEDs 4| 2 T Bay v MaxNoSetGrp 1

= [ RELBS0
= % IED Configuration
= i Hw Configuration
B CoM_101
B PSM_102
B TRM_2
8 BI0_3
5 BI04
@ Activate setiing gioup
o

% Time
% Power system
@ Communication

% Analog modules
@ HMI

@ Moritoring
(%3 Application Configuration

888880

: Dutput

Date and Time Category User Object Message a8
&) 1/7/2013 14:45:06.250 Message [local\CONPROVE - .. System Project opened: SUPORTE TECOT\PCMSERVERA25
&) 1/7/2013 15:21:51.250 Message llocal\CONPROVE -... RELESD Parameters witten successfully
&) 1/7/2013 15:21:52.765 Message [local\CONPROVE -... RELES0 Parameters read success| fully T
|21 Logging

sequndadeira, 1 de jubho de 201315:2205  ABEB

Figure 21
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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.

L ocal Server\25 - PCM600 [EEE

Bl Edt Vew Tok [ED Window Help

iDEE S i o [EeEEE []| a1 parameters ol = e 3]
Fblect R Tl Rrclect Eiplorcr 3% [ ReL650 parameter setting | < x|
General 2| Plant Structure | E rameter Name. | IED Value [3G1/Common)] | PC Value [SG1/Common] | Unit | Min | Max |
Geneiic ECE1850IED. 4 [ = @ 25 u
SubTrensmisson [EDs & C é%si&“i‘.',?.!gﬂm\
Transmission [EDs 2 & T By PhaseRotation
= [ ReLS50

= %] IED Configuration

= {8 HW Configuration

# COM_101

8 PSM_102

B TAM_2

 BI03

BI04
% Activate selling group

o SETGRPS: 1
@ Time
@ Power system
= % Primary values

< PRIMVAL: 1

@ % Global base values
@ B Identifers
% Commurication
@ Analog modules
% HMI
i % Monitoring.
@ #3 Appication Configuration

Sijenite

v Frequency

080

606 B

|| selected parameter: pRIMVAL: 1jFrequency [50,0..60,0] He

: Qutput vax
Date and Time Category User Object Message B

1) 1/7/2013 14:45:06.250 Message {local\CONPROVE - .. System Project opened: SUPORTE TECO1\PCMSERVER\2S.

&) 1/7/2013 15:21:51.250 Message  [local\CONPROVE - RELESO Parameters witen successfully

i) 17772013 15:21:52.765 Message  [local\CONPROVE - RELESO Parameters read successhuly &

1 Logging

sequndadeiis, 1 dejubho de 2013152659 ABB

Figure 22
2.6 GBASVAL: 1

Click the “+” sign next to “Global base values” and then “GBASVAL: 1" and adjust

the base voltage value. The other base value groups will not be used.

# Local Server\25 - PCM600 [BEE]

Fle Edt View Tools [ED Window Help

| =[=] B[B]| atperameters mge = | w3

iObjectTypes v & X : Project Explorer v 2 X | ReL650- Parameter setting | v b x|
General 2 Plant Structure | || Group / Parameter Name. | IED Value [SG1/Common] | PC Value [SG1/Common] | Unit | Min | Max |
Geneic IECE18501ED. 2 || & @ 25 ] W FR—
SubTransmisson EDs 4 i § S:&“c:zgg v ¢ 005 200000
Transmission [EDs 2 5 T ba
il & [ RELBSO
& %] IED Configuration
& #a HW Configuation
® COM_101
® PSM_102
® TRM_2
= BI0_3
" BI0_4
= B Activate setting group
¢ SETGRPS: 1
@ % Time
= % Power system
= B Primary values
¢ PRIMVAL: 1
= % Global base values
3 GBASVAL 1
£ GBASVAL: 2
£ GBASVAL: 3
£ GBASVAL: 4
£ GBASVAL:5
£ GBASVAL:6
@ % Identfiers
@ % Communication
& @ Analog modules
@ .
- % Monitoring w”sera(teu parameter: GBASVAL: 1/UBase [0,05..2000,00] kv
: Output
Date and Time Category User Object Message Lo
1) 1/7/2013 152152765 Message [local\CONPROVE - RELESO Patameters read successfuly
) 1/7/2m3 15:28:45.437 Message  [local\CONPROVE - RELESD Paameters witten successfull
i) 1/7/2013 15:28.46.937 Message  [local\CONPROVE - RELESO Patameters read successfully 8
2] Logging |

sequndafeiia, 1 dejubho de 2013152302 ABB

Figure 23
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’ signs beside “Analog modules”

> “Reference channel service

values ”,select the option “AISVBAS: 1~ and set channel 6 as the reference channel,
which is equivalent to the A-phase voltage.

® Local Server

\25 - PCME00.

sk B 3]

~ 8 % | RELGSO - Parameter Setting

| GennclECTESOED 2 |
| SubTroramssion ED: &
| Terumeseni€0s 2
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Figure 24

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 25

Rua Visconde de Ouro 5reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.

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

E-mail: conprove@

Fax (34) 3218-6810

conprove.com.br
16



CO

IDST

INSTRUMENTOS PARA TESTES ELETRICOS

On the screen that opens,
FunctionBlock”.

# Local Server\25 - PCM600

File  Edit View Tools Format Insert IED Debug ‘Window Help

ROVE

1A aCOMERCIO

right click and then choose the option
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2.9 SMAI_20 2 (Voltage Lines)

Figure 26

Click on the “+” sign near to “Basic IED functions” and insert the “SMAI 20 2"
block that will be responsible for the line voltage channels. To understand the perfect
functioning of the different blocks, consult the REL650 manual.
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Insert Function Block @

Select a Function Block Type
i Basic IED functions
' ¥ ACTVGRP

3 ATHSTAT

4 CHNGLCK

4 DOSFRNT

4 DOSLaN1

3 INTERRSIG
4 TESTMODE

; SMal_20 1

IPHSUM

3 SMal_20_3

3 SMal_20_4

3 SMAI_20.5

3 SMaI_20.6 v

>

Insert [ Cancel

Figure 27

On the next screen, set the “Cycle Time” to 20.

Function Block Instance @

MName: !_S‘MAI_ZU_Z }
Cycle Time: E
Exec Order, Instance Number: ‘ 1.2 vkl

[ Assign “ LCancel ]

Figure 28

The next step is to route the function block's channel input with its physical channel.
To do this right click outside the block and choose the following option.
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| Insert Hardware Channel Ctrl+Shift+H

Delete page Ctrl+5Shift+D

Select all Cerl+A

&4 Find Ctrl+F

Lock Chrl+Shift+L
Figure 29

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

Insert Hardware Channel @

Select a Hardware Channel
= 4 Hardware Channels
4 Binary Input
4 Binary Output

E 34nalog Input

[ Insert ][ Cancel ]

Figure 30
Hardware Channel Allocation @
Hardware Module | TRM_2 v
Hardware Channel v
User Defined Name CHE

[] Create unassigned Hardware Channel

|I oK || Cancel |

Figure 31

INSTRUMENTOS PARA TESTES ELETRICOS —
D Insert Page Ctrl+Shift+P
Insert Yariable »
#E  Insert FunctionBlock Ctrl+Shift+F
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Repeat the procedure of the 3 previous figures changing the “Hardware Channel
Allocation” option to CH7 and CH8. Then make the connections with the block.

# | ocal Server\25 - PCM600 @@@

File Edit View Tools Format Insert IED Debug ‘Window Help
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Figure 32

Assign an output variable to the “A/3P” option. Right-click and choose “Insert
Variable > Output”.

D Insert Page Ctrl+Shift+P
| Insert Yariable 4 ' Input
%  Insert FunctionBlock Ctrl+Shift+F Output

Insert Hardware Channel Ctrl+Shift+H

Delete page Ctrl+Shift+D

Select Al Chrl+a

g3 Find Ctrl+F
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Figure 33

Choose a name for this variable, in this case, “Tensdo Linha” and connect it with the
output “AI3P”.
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 Local Server\2759 - PCM600

File Edit View Tools Format Insert IED Debug ‘Window Help
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Figure 34
2.10 SMAI_20 3 (Voltage Bus)

Repeat the procedure in item “2.9” and insert the block “SMAI 20 3~ which will be
responsible for the bus voltage channels.
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Figure 35
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Clicking on the icon highlighted in green and on the “Maindpp™ tab changes the
name of the tab to “CANAIS TENSAO”, for example.

Local Server\25 - PCM600
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Figure 36

Close the “Object Properties” window and insert a new tab to create the fixed signals
block.
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Figure 37
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Right-click on the new tab, choose the “Insert Function Block” option, click on the
“+ 7 sign near to “Logic” and finally choose the “FXDSIGN” block. In this block, the
names of the variables for the logic level 1 state and for the off signals group are

assigned.

Fle Edt View Toos Format Inset [ED Debug Window Help

- [=]X]

iDeRER b EsEHEicaDEEL v SR HERAERIDDN =N |
 Object Types v # X Project Explorer vax RELESO - Parameter Setting ) REL650 - Application Configuration | vdabx
Al 2|/ Plant structure 1 2 ;/ =
Basic IED functions 2l = -8 227 ~
73 ] Substation .
Contiol 2 e oLl Insert Function Block 3]
Curtert protection 2 5 F Bay Select a Function Block Type:
Frequency protection & @ RELES0 o gic a
Hard - = % IED Configuration | D
Sdvae 2 = i HW Configuation B8l
Impedance protection & ® COM_101 B16IFCYI
2 ® PSM_102 R
Local HMI functions 2 . FXDSIGN [
= - B TRM_2 GATE
Logic 2 = 8103 18164
Metering 2 B BI04 IBIEFCVE
= & @ Activate setling group INVERTER
Monitoring 2 S eRe I
Scheme communication & @ % Time 0R
Station commurication & 8% P;:E' system PULSETIMER
e S @ Piimary values s RSMEMORY
Supervision 2 o PRIMVAL 1 pinind
Vokage protection 2 = % Global base values SAMEMORY v
Hardware 1/0 2 D oot -
fid
5 cassvaL 3
© GBASVAL 4
© GBASVAL:§
5 GBASVAL 6
@ U Ideniiiers v
@ % Communication < >
8% Analog madhles T CANAIS_TENSEO \_MainApp2 | ED
= @ Reference channel service values = i M
e | Appiication Configuration © AISVBAS: 1 gl @ @ [ 1o |l » || o | 173122
: Output AR
| MainspplcationName. _ Page o Descrion

2l Logaing | Application Configuration

segundafeira, 1 dejulho de 201316:00:48  ABEB

® Local Server\25 - PCM600
File  Edit View Tools Format Insert 1IED Debug ‘Window Help

Figure 38
Click on “Assign” in the next figure (didn’t show) and assign two output variables
one “TRUE” for logic level 1 and “GRP_OFF” for signal group off. These signals
are needed for the next synchronization block.
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Figure 39
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Change the name of the tab to “SINALS FIXOS”.
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Figure 40

Close the “Object Properties” window and insert a new tab to create the sync
function block.
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Figure 41
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2.12 SESRSYN (Synchronism)

Right-click on the new tab, choose the “Insert Function Block” option, click on the
“+ 7 sign near to “Control” and finally choose the “SESRSYN” block. On the next
screen (didn’t show) click on “Assign”.
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Figure 42

Enter four input variables and one output variable and use the following
nomenclature.
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Figure 43
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Change the name of the tab to “SINCRONISMO ",

| ocal Server\25 - PCM600 [BEE

Fle Edt Vew Tools Format Inset [ED Debug Window Help

DS EISR[ & BBE i aabEEmL v LR GENNERDRN =pn| 7 X |
: Object Types v & X : Project Explorer ¥ B X |50 - Parameter Setting” REL650 - i [= ion | ¥ 4 b X | ; Object Properties AL
All 2 |/ Plant Structure 1 2 Alf (o= 4
BasiclED functions & = T By ~ B Misc
Control 2 = . R‘i"m Locked False
s 2~-§ ED Confioration Hame SINCRONISMO
Cunent protection 2 - i HW Configurstion p
Frequency piotection & B8 COM_101 A
B PSM_102 oRe.0rF
2 B
Hardware A ® TAM2
Impedance protection A ® BI0_3
Local HMI functions & W BI0_1
= = %y Activate setting aroup
ez 2 T SETGAPS: 1
Metering 2 @ & Time =
g e
Monitoring 2 - Powed sjtid =
= @ Primary values m
Scheme commurnication A & PRIMVAL: 1 i
Station communication & = % Global base values ]
. — © GBASVAL: 1 s o
uhiticd) 2 1 GBASVAL: 2 a
Voltage protection 2 ¢ GBASVAL: 3 =
Hardware 110 2 © GBASVAL:4 ua
o GBASVAL'S —r -y
© GBASVAL 6
@ % Identifers
# - % Communication
& % Analog modules
= @ Refetence channel service values 9[MName
& T asvBas] < 5 || Name of work sheet
& -4 l - E
@ Qb Maritoring (CANAIS_TENSAO SINAIS_FIXOS \i MainApp2 I >4 b
e | Application Configuration & %3 Application Configuration v ) @ [ 101 ) o) | 256460 Appl tion | Application Configuration
: Qutput v ax

E Maindpplication Name  PageNo  Description

| Loaging | Application Configuration

sequndareira, 1 de julho de 201316:31:38 AR

Figure 44
2.13 Binary Outputs

The last block to be created is the one for the binary outputs. So create a new tab as
shown below.
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Figure 45

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

Output” and “Insert”.

D . Insert Page

Insert VYariable

Insert FunctionBlock

Ctrl+Shift+P

Ctri+Shift+F

I Insert Hardware Channel  Ctrl+Shift+H I'
Delete page Ctrl+Shift+D
Select Al Chrl+a

&3 Find Ctri+F
Lock Ctrl+Shift+L

Figure 46
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Select a Hardware Channel
= 4 Hardware Channels

Binary Input

E 3Binary Output |

Analog Input

‘ Insert | Cancel l

Figure 47

The next step is to choose the channel module “PSM 102~ and the binary output
(BOA4).
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Figure 48

Create an input variable using the name “TRIP 25”. Change the name of the tab to
“BINARY OUTPUTS”.
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segqundarfeiia, 1 de julho de 201316:37.47  ABB

Click on the icon highlighted in green in the following figure to validate the
configuration then click on “OK” and save the configuration.
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Figure 50

Rua Visconde de Ouro f-‘reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.

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

Fax (34) 3218-6810

E-mail: conprove@conprove.com.br

29



o 4
NPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS —
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 near to

“Application  Configuration > SINCRONISMO > Control” and finally
“SESRSYN:1".
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Figure 51

Activate the function and make the following adjustments:
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Figure 52
Click on the highlighted button in the figure below to save the adjustments after
performing the parameterizations.
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Figure 53

Right-click on the relay icon and submit the changes. In the following message click

on “Yes”.
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Figure 54

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

Substation > Voltage Level > Bay > RELGS0
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 55

4. Synchronism software adjustment

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

ter

Figure 56
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Click on the Synchronism software icon.
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4.2 Configuring the Settings
When opening the software the “Settings” screen will open automatically (provided
that the option “Open Settings when Start” found in the “Software Options” menu is
selected). Otherwise, click directly on the “Settings” icon.

[~ » MNext Point o Clear test ks wavefarm
" % Nest Lin Y Clear a * Phasors
start - stop t Sync.
Generation Options
Figure 59

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.

Settings *
General Infform.  System  Notes & Obs. Explanatory Figures Check List Others  Connections
Test:
Synchrorism Descr: |Check Synchronism Date: |
Tested device:
Identf: 23031982 | Model |RELG50 ]
Type: |Line Protection v| Manufacturer: |ABB v|
Location:
Substation: [CONPROVE ]
Bay: |1 -
Address: |\c"|sc0nde de Quro Preto, N*75 - Custddio Pereira Neighborhood v|
Cy: |Ubedandia v State:
Responsible:
Name: |Miche| Rockembach de Carvalho w |
Sector: |Engineering v| Registry: | 00001 v|
Tool Test:
CE-6006 Series Num.: |1651]1161531]21D111ﬂ4]11xxx
Default iv Preferences QK Cancel
Figure 60
4.3 System

In the following screen, within the Nominal sub tab, the frequency values, 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.
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Settings

Synchronism

General Inform.

System  Notes & Obs. Explanatory Figures Check List  Others  Connections

NOD1 = |

Nominal Impedance

Source

Frequency:

Phase Seq.:

60 Hz ~
ABC ~

A power:

Tp:

Primary Voltage (FF):
(FN):

Primary Current:

| 47,30 MvA

[1593MVvA
[1380kv
200kA

Secondary Voltage (FF):
(FN):

[1150V

6640V

Secondary Cument:
VTRF:

CTRF:
VTRD/VTRF:

CTRE/CTRF:
Invert Polarity:
[ vTsF
JwTD

|5.00A

[200
f0o
oo
[T

OcTsF
OcTE

a YY)
— - OForward @E [

b 00
L .

c LR I
® 1
®—»|0B] <l
@)

.|}_if¥m_

1|

Phase F Neutral | M

Voltage

1 Va
FN |2 Vb F
3 Ve

Wl |~|ad|wn
o

D [4] w EP

a kto VO:
k to V2
IE k to 10
kto 12

oo
oo
1,00
1,00

Defautt  {w

Preferences

Cancel

Figure 61

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

¥

8

Channels
Diirec

Then click on the highlighted icon to configure the hardware.

L_:_: L'E‘ = | Synchronism 2.02.163 (84 Bits) - CE-6006 (1650116)
Home Display Software Options
G HrdSet <72 GOOSE Set i > Mext Point gf Clear test
- o
@ sync. set . SV Set % Mext Line % Clea
Ctart Ston
1 Connection
Hardware Generation
Figure 62
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Channels Direct. O X
-
E Model Reset for Hard. ﬁ O Basic Herd. Adapt 1/0s Iv Nodes. Confim
Connected Set
CE-6006 ~ Ad d
n ® #dvance <0 GOOSE Autoassociate Iv Autoassociate Iv
+  Seral Number:
E 16501166302101110011X3¢X ~ .. ON Line S, 5. Value Clean Iv Clean I' T e a
Outputs: Analog. and SV Inputs: Analog. and S5V QOutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
o]
NOOT ST | = - Analog Outputs Sampled Value Outputs
12 — ] O Forward @ B W EEEETEE v |
Nominal Line  Source = = Desecr. Hardware Node Point
Frequency: | 60 Hz ~ . AD_V02 '] ¥ | NOO1 - -
Phase Seq.: |ABC ~ AD_VO3 V3 - | NOO1 v Ve -
Ip power: | 47,80 MVA AD_VD4 V4 - |NOO2 -|Va -
AD_VOS VB > |NOO2 r|up -
1p: |15.93 MVA =
AD_VOB VB > |NOOZ2 r|up -

Primary Voltage (FF): 'W

N [arky &

Primary Current: W 1
Secondary Voltage (FF): 'W

o [esa7v Current Channels I:I o | = - | A

Voltage Channel Currents Channel Descr. Hardware Node Point
Secondary Cument: |5,00 A
Mo 1 Va NI v 5 la
VI 119.0 FN |2 Vb MmNz v | F |6 b
CTRF: |400,0 3 Ve AD_V03 ~ 7 e
VTRD/VTRF: |1,00 Vab v | E |8 IE
CTRE/CTRF: [1.00 FE| Vee | v | EP |9] IEP
Reverse Polarity e -
[ vTsF OcTsF D 4] w -
k. VD v k10
Qvro Lcre Cale. ————— Cale. —————
k V2 v k2
[ Equel Parameters Ameng Nodss k [tovo 100 [wov2 [100 k [toi0 100 [to12 [100
Figure 63

Choose channel configuration, adjust auxiliary source and stop method of binary
inputs. Finally, click on “OK”.
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Settings X
Master Slave Binary Outputs: Auiliar Source:
Initial State WOV
Model: | CE-5006 Serial N2: 165011663021017110011XXX BO1: |NO w
220V
BOZ [NO - | > 20v |
Analog. Outputs: . Default Fi
e @ Defaut O Free BOZ |NC v 110V
Defautt - Voltages: BO4: |NC - -
® 6x300V; 90 VA
(O 3x300V; 90 VA 43V
(O 3x300V: 150 VA Vi V2 V3 V4 V5 V6 Cuments Analog Input: 2V
(O 3x 600 V: 150 VA o o Clamp Scale Other
) 22300V 200 VA ’ . . ’ ’ . 1A: 1 100mV/A (10A) ~ 57
(O 1x300V: 400 VA SBABRERERS! B: | 100mV/A (10A) ~
IC: [ 100mV/A (10A) ~ 220,00V
1 21 3 N4 N5 [ N6 L -
i V3 V4 Vé
Binary Inputs:
O Not Used [ ComnectVTs | .. Contact | 5Vpk 50 Vpk 100 Vpk
Default - Cuments: BI1 & BIZ: .
O Bx20 A 30 VA .
Olax20a30vA ~ BI38 Bl
O 3x20A; 150 VA BIS & BI&: .
S Y Y Y X X o &
cnan | QOGO OO |
O 1x120 A: 400 VA H 12 13 14 15 16
Electromechanical:
O 2x 20 A 400 VA
O 1x 30 A; 600 VA
O 1x24 A; 1100 VA
© Not Used [ Connect CTs
TIP: To awoid performance protection, connect the current channels before confirming the setting. QK Cancel

Figure 64

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

Channels Direct. O *
Tu
Set
CE-6006 Advanced
n o 0 GOOSE... Cancel
+  Seral Number:
E | EEEEErm ) s
£ | 16501166302101110011%XK ON Line v 5. Value... Import... Export...
Figure 65

6. Synchronism Adjustments
6.1 Synchronism > Systems Screen

Click again on the “Settings” icon and then “Synchronism > Systems”. In this tab,
the data of system 1 must be inserted, specifying its composition: Single-phase,
Three-phase FN or Three-phase FF. The reference voltage must be adjusted, and

depending on the case, it is necessary to compensate for the phase shift inserted by
the transformer.
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For system 2, it must be configured similarly to system 1 regarding its composition
and reference voltage. In this same screen, the primary and secondary voltage values
are adjusted, in addition to the primary and secondary currents. For the circuit
breaker, the time value for its effective closing must be entered. There is also the
“Equal Levels of System 1” field, which when selected, equals the voltages of system
2 to system 1.

Settings *
General Systems  Sync. Settings
System 1 Breaker
Synchronism Ref. Comp. |Trf.FN ~ Ref: |Va Starting Signal: | Pulse w
Angle Transformer Ph. Shift: |0 *° Closing Time: 80.00 ms
System 2: Equal Levels of System 1
Ref. Comp. | Monof. ~ Ref: |Va ~ Phase Seq.: ABC
Primary Voltage (Ph-Ph), 138.0 kW Secondary Voltage (Ph-Ph); 115.0V
Primary Current: 200 kA Secondary Cument: 5,00 A

S:.lstem 1 System 2:

\‘ . \'\ ‘_ N .-*-\_\_: - g /’J,"’J/ / '\‘ . \'\‘ ‘\ 3 e
R R s s g L X . YV

Default

T
i
v
i
i

Figure 66

6.2 Synchronism > Sync. Settings

This screen stipulates the differences in voltage, frequency and the maximum
tolerable angle for synchronism to occur. The maximum and minimum permitted
voltage and frequency values are also adjusted so that synchronism occurs. These
values are adjusted in percentage referring to the nominal values of the system 1.
Also set the maximum time for synchronism to occur (adopted 10.0s) and the relative
and absolute tolerances for voltage, frequency, time and the absolute tolerance for the
angle. Tolerances are adjusted according to the values in Appendix A.
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Settings -
General Systems | Sync. Settings
[] Defined Values Based on Primary
Synchronism
dV's in’% of VRef
dVMax+: [25.00 % VMax Sync. Route: |150,00 % Max Time Sync.:  [10.00s
dVMax-: |-20.00 % Vmin Sync. Route: [50.00 % Min Time Sync.:  |0.00s
Zona Mort,
dFMax=: |0.30 Hz FMax Sync. Route: 150,00 % e s
dFMax Dead Zn: |0.00 Hz
dFMax-: |-0,30 Hz FMin Sync. Route: |50,00 %
dFMin Dead Zn:  |0,00 Hz
dAngMax: (25,00 %
Voltage Tolerance: Ang Tolerance: ] PrSmmesssscos e o oo oo zsoe
Rel: [0.50% bs: [2.00°
Abs: 033V i
Freq Tolerance: E
Rel: |050% i
Abs: (0,02 Hz i
Time Tolerance: i
Rel: [0.50% i
__________________ e |
Abs: |25,00 ms
AHz [Hz]
Default Ev Preferences QK Cancel

Figure 67

NOTE: Although the voltage difference is 25% of the nominal, the relay only
synchronizes with at least 80% of the voltage value. Therefore, the upper
deviation is worth 25% and the lower deviation is 20%.

7. Test Settings

On the “Test Settings” tab, the voltage generation channels and the stopwatch
interface must be correctly directed. The binary input responsible for the
synchronization function is BI01. Check the options “Enable Pre-Simulation 17,
“Enable Post-Simulation” both in “Nominal - Not Sync.” for 100ms and 200ms.
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| O 5 [ = | Synchronism 2.02.163 (64 Bits) - CE-6005 (1650116)

Home  Display  Software Options 2]
a (5 HidSet £ GOOSE Set ’ [~ > Next Point gf Clear test = Exs Waveform i B e w @]
@ sync.set s, Svset » Netline €% Cleara =1 . phasors . £

FilIEs

Channels Start  Stop Settings Prese Recreate Restore View
Direc €3 Connection S T sync. Report |8 | el = oo ©
Hardware Generation Options Report Units Layout
Trigger Search Trajeclory  Test Settings
Generation Channels Direction Enable Pre-Simulation 1 [ Enable Pre-Simulation 2 Enable Post-Simulation [ Inv. Phase VTs 51
Generation Channel Mode Nominal - Not Sync, = Mode i Nominal- Not Sync. ~ [ inwv. Phase VTs 52
Va_51 | AO_WO1 (Hrd: V1) ~ilf v1 6640V 0* Vi 6640V 0°
Vb_S1 | AQ_VO2 (Hrd: V2) ~Jil| v2 6640V 2400° V2 6540V 2400°
Ve 51 | AD_WO3(Hrd: V3) =il v3 6640V 1200 V3 6640V 1200°
Va_S2 | AD_VO4 (Hrd: V4) ~il| v+ 6640V 180.0° V4 6640V 180.0°

I Time Pre-Simuiation: [ 100,00 ms | Time Post Simulation: 200,00 ms. |
Binary Outputs & Goose - Simulation Binary Outputs & Goase - Pre-Simuiation Binary Outputs & Goose - Post-Simulation
EO 0.0.0.0.00 MIEE 00,0000 ~ B0 00:0:0:0:0 -
GO GO GO

Search Test

Intial step: | Min. Resolution

Interf. V> Disab. v Interf. f> | Disab v Absol. | 10,00 mHz Absol. Volt.: | 100,00 mV
Rel. Freq.: 1,00 % Rel. Volt.: 1,00 %

Interf. V< | Disab ~ Interf_f< | Disab. ~
eV e il e Watt time for every Incrementation: 300,00 ms
Stop Interf. | BIOT (Hrd: BIT) ~ Initial | NA ~ Protection Status Verfication: Start/End Test ~a
Ignore Pre-Fault operation [ ] w
Lol | s = e = Based Only on Values Generated
Waitfor PPS [ 0005 Cycle to Cycle Generation
3 | ONLine Mew Aux Source: 220,00V | Heating: 0%

Figure 68

8. Trigger Test

In the trigger test, points inside and outside the synchronism zone are verified. The
points represent the difference in voltage and frequency with respect to system 1. You
can also specify an angle difference for the two systems. To insert the points click on
“New Point” and choose a point directly on the graph and then on the item
“Confirm”. Another option is to choose the voltage, frequency and angle difference
values by writing these values in their respective fields. The last option would be to
click on the “Sequence” option and choose an angle step so that several points are
automatically created on the edges of the sync zone. The nominal values of voltage

and frequency of system 1 must be adjusted. The figure below illustrates this
situation.
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¥ Q5 1+ | Synchronism 2.02.163 (64 Bits) - CE-6006 (1650116) X
Home Display  Software Options (7]
a G Hidset 5 GOOSE Set [~ > NextPoint g Cleartest {5 Waveform O Ele s .Fw
@ sync.set s, svset v » Nextline &% Cleara =1 5 Phasors PSI >
Channels Start  Stop Settings Presen Recreate Restore
Direc T3 Connection ™ Syn Report m el Charts Layout
Hardware Generation Options Report Units Layout
Trigger Search Trajectory  Test Setings
| Insert/Edit Points | - =
o Legend

General Options
System 1 Sequence

VFN: [66.40v Sequence Step 30007
1 60.00 Hz Number of Points:  [22

€ Ports not Tested

& Points Tested

New Point v
- 10.00 Colors OK Emor
2500°

;500"

1]

" Test Points -

Poirts Tested 0
System Settings Breaker Clasing G
Ne. v av Freq | AFreq Y] v av Frea | aF(| o0
< > Ltz Hz]
000m  -2000m  -100.0m 0 000m  2000m  300.0m
[ ErorsList | Protection Stotus |
€3 | ONLine New Aux Source: 220,00V | Heating: 0%

Figure 69

Choosing the sequence with a step of 30.00°, phase-neutral voltage of 66.40 volts,
frequency of 60.00Hz and clicking on the button “Confirm” the following points are

Create:

T Q5 [ s | Synchronism 2.02.163 (64 Bits) - CE-6008 (1650116) - X
Home Display  Software Options (7]
G Hrd Set < GOOSE Set ' B > MextPoint gf Cleartest s Waveform 'F}.?.[/J ﬁ
@ sync.set s, sV set » Nextline €% Clearal =1 5. Phasors 3
Channels start | stop Settings P Recreate Restore View
Direc  t3 Connection - * syne. Report 8] @l Charts Layout
Hardware Generation Options Report Units Layout
Trigger Search  Trajectoy  Test Seftings
" Insert/Edit Points - -
Insert/Edit Legend
Inse o O Legen
----------------------------------------------------------- =q @ Points not Tested

@ Points Tested

[60.00 Hz o [321.00mHe f 6032 Hz

Edt Pont [eezov avEN: [025V VEN: [814V N o
-27.00 ‘

New Point v
! Jooo ve; _ [2100 “ L Coers OK Ermor
erme Check o0
B
Remove
Remove Al
- av:-10.25V
~ Test Points N }
o dA:27.00 " fol)
dF: 321,0mHz

Points Tested

System Seffings Breaker Closing G
~ ;
v AV Freg AFreq AG v AV Freq s -10,00 = ;
‘ 56,14V -1025V  6032Hz 3210mHz | -2700° -27.00° - - - L = e e e
v
< > e [He
Syst. 2 [ Bk Cmd [ Brk Close [] Reply -3000m  -2000m  -100.0m 0 1000m  2000m  200.0m
Errors List Protection Status
43 | ONLine New Aux Source: 220,00V Heating: 0%

Figure 70

The next step is to start the generation through the “Start” button or the shortcut “Alt
+ G . The figure below shows the final test result.
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| =3 < | Synchronism 2.02.163 (64 Bits) - CE-6006 (1850116) - x
D 5=

Home Display  Software Options (7]
a & Hrdset <% GOOSE Set ’ B > NextPoint of Cleartest B Waveform 2 AV .Fw i
= }
@& sync. set 3~ Phasars . P§| K

s, SV Set » Nextline 4 Clearail
Channels Start  Stop Settings

Direc ¥ Connection

Present Recreate Restore View
. sync. Report m el Charts Layout

Hardware Generation Options Report Units Layout

Trigger Seach Traiectoy  Test Seftings

" Insert/Edit Points

Waveform = | Synchenism

Insert/Edit ~ o Legend
v
Test Points | 1 e P € Ports not Tested
Points Tested
@ Foints Tested
Breaker Closing : :
- . . il Colors, OK Ermor
No. | AV Freq AFreq 2} 8o | GResy | Resly ST;E Stalus 10,00 @1 -8
i® LA 500" pge -2500°
8 - - - - - Not Sync. | Not Syne - Passed : i ¥
B i | |
19 | 1293V | 6000Hz | OHz 0" 0° Syne Sync. | 2040ms Passed Bl Vo N ;
i ol e |
0—66 416
2 - - - - - Not Sync. | Not Sync. - Passed I '
21 | 1293V | €013Hz |13M0mHz | -17.49° | -1749° | Sync Syne. | 217.1ms Passed
dF: 3210 mHz
» - - - - - Not Sync. | Not Sync. - Passed
10,00
pi] -891V | 6028Hz |2790mHz | -1641° | -1641° | Sync Sync. | 1254ms Passed
2 - - - - - Mot Sync. | Net Sync. - Passed
v
< > LHz [Hz]
Syst. 2 [F] Bk Cmd 7] Bik Close [ Reply -3000m  -2000m  -100.0m 0 1000m  2000m  300.0m
ErrorsList | Protection Status
13 | ONLine New Aux Source: 220,00V | Heating: 0%

Figure 71
9. Trajectory Test

This test has the same objective as the “Trigger Test”, finding the moment of
synchronism, however the big difference is that the voltage and current values of
system 2 vary over time. Differently from what happens in the “Trigger Test” where
these values are fixed. To perform the test, use the “Sequence” option with the step
equal to 30.0° reaching the following screen.

| [ 5 [ = | Synchronism 202,163 (64 Bits) - CE-6005 (1650116) X%
Home  Display  Software Options 2]
a (S, HrdSet £ GOOSE Set B [~ > NextPoint o Clear test Fss Waveform - f\/ a% .Fw
@ s set = svset % Nextline &4 Cleara =1 Y. phasors © PlllEs K
Channels Start  Stop Settings Present Recreate Restore View
Direc  t3 Connection syn Report m el Charts Layout

Hardware Generation Options Report Units Layout

T Sean:h Test Seftings
" Insert/Edit Points - sors Synchonism -

General Options o Legend

Sequence

NewLine v

: E

6640V Sequence Step: 90,00 === Line not Tested:
60,00 Hz Number of Lines: 4 — line Testad

Colors: NT OK FEmor

Test Points N
Poirts Tested R
Start System Sefings Breaker Closing Ci oF:
Ne. v av Fres | AFreq 20 v av Frea | AF(| 00
< Ld Mtz Hz]

-300.0m -200.0m -100.0m 0 100,0m 200,0m 300,0m

Errors List Protection Status

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

Figure 72
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Clicking the “Confirm” button automatically creates the lines shown below:

[ g5 [ = | Synchronism 2.02.163 (64 Bits) - CE-6005 (1650116)
Home  Display  Software Options
@5 Hrdset <% GOOSE Set B > s Waveform 3 LAV w =\ =
@ ™ 5 SR I Dz
Sync.Set 5, SV Set » Nex -+ Phasors p§| >
Channels start | stop Settings Recreate Restore View
Direc  t3 Connection - - sync. m el Charts layout ~

Units Layout

Hardware Generation Options

Trgger Search Trajectory Test Settings
Synchonism

" Insert/Edit Points - sors |5y
o Legend

Insert/Edit 20,00 -Av vt

=== Line not Tested:

Edit Line
— Line Tested

New Line v

Colors: NT OK Eror

Sequence 10,00

Remove

Remove Al
0

dv:-1394V

Test Points
Poirts Tested

dF: 0Hz

Start System Sefings Breaker Closing Ct
| W -10.00

AV Freg AFreq A0 v AV Freq

2 H:

<
-20,00
[ Generator ] Start Syst. [] Final Syst Brk Cmd [] Brk Close [] Reply -3000m  -2000m  -100.0m 0 1000m  2000m  3000m

Errors List Protection Status

13 | ONLine New

T

Aux Source: 220,00 V Heating: 0%

Figure 73

The next step is to start the generation through the “Start” button or the shortcut “Alt
+ G . The figure below shows the final test result.

W O 5 [ = | Synchronism 202,163 (64 Bits) - CE-6006 (1650116)

Home  Display  Software Options

nt gf Cleartest

s Waveform ,.l f\‘ & 'Fw @

a GEHrdSet £ GOOSE Set ' B >N
@ sync.set s, sV set » e @ cearal - Phasors PEI

Channels Start  Stop Settings Present Recreate Restore View
Direc €3 Connection - * Sync. Report |5 el Charts Layout =

Units Layout

Hardware Generation Options Report

Tigger Search Trajectory  Test Setings

Insert/Edit Points - Synchonism -
Insert/Edit ) o Legend
=== Line not Tested
VFN; |5
f 60.00 Hz — Line Tested
o = Colors: NT OK Ermor
Sequence v 2500 ‘E%E -2500°
“Test Points - JaE
Points Tested I B
" ;
- Closing o
Reply | Reply Time ~
No. | AFreq a Ag Mominal | Real Sync. Status
dV:-13.06V ol )
0 |2254mHz | -1634° | -1634° | Sync Syne. 340s Passed dA: D.000977 *
dF: 0 Hz
(/] OHz 0 0* Sync. Sync. | 4948 ms Passed
03 |-254mMz| 1614° | 1614° | Sync Syne. 340s Passed
e 0Hz 0,000877 * | 0,000977 * Syne. Syne. 0660s Passed
8 211 2000 J iz fHal
[ Generator ] Start Syst. [ Final Syst. [] BricCmd [ Brk Close [] Reply -3000m  -2000m  -100.0m 0 1000m  2000m  3000m
ErrorsList | Protection Status
13 | ONLine New Aux Source: 220,00V | Heating: 0%

Figure 74
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10. Report

After finishing the test, click on the “Present Report” icon 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.

Presentation Setting

Language Inglés En-US v

Pt

=EA

- [«] General Data Test

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

- [«] Reference Values

- [w] Hardware Settings

- [«] Test Settings

- [«] Synchonism Settings

- [«] Test Results

- [«] Charts of Selected Simulation
- [«] Notes and Observations

- [«] Explanatory Figures

.. [7] Check List

- [«] Connections

Figure 75

* ] 5 [ = | Synchronism 2.02.163 (64 Bits) - CE-6006 (1650116)

Print Preview
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: > B I Brwopae

Print  Setting Exportto Export 100 Previous Next Close Print

Page Word Office to PDF % Page  Page Preview
Print Export Zoom View Close

‘ > X
: ICONPROVEMSHEC
b o oo e CE-600X | CONPROVE

INDUSTRIA aCOMERCIO

SYNCHRONISM - TEST REPORT

Descr.: Check Synchronism
Date: 17/01/2022 17:52:44
; Software: Sincronismo_CTC; Version: 2.02.163

Responsible: 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, N°75 - Custédio Pereira Neighborhood
City: Uberlandia; State: MG

Printing Preview...| N° of Pages: 07
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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: Output 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 223: SESRSYN technical data
Function Range or value Accuracy
Phase shift, @5 - Opus (-180 to 180) degrees -
Voltage ratio, Upys/Ujine 0.2to 5.0 -
Frequency difference limit (0.003-1.000) Hz +2.0mHz
between bus and line
Phase angle difference limit (5.0-90.0) degrees + 2.0 degrees
between bus and line
Voltage difference limit + 0.5% of U,
between bus and line
Time delay output for (0.000-60.000) s +0.5% £25ms
synchrocheck
Time delay for energizing (0.000-60.000) s +0.5% £25ms
check
Closing time for the circuit (0.000-60.000) s +0.5% £ 25 ms

breaker
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Software Sincronismo ABB REL 650 Relay
Parameter Figure Parameter Figure
Secondary Voltage (FF) System 1 61 VT sec6 19
System 2 Ref 66 VT sec9 19
Secondary Voltage (Ph-Ph)System 2 66 URatio* Nominal VABC 52
dVMax+ 67 UDIffA 53
dVMax- 67 -20% (Appendix C) -
dFMax+ 67 FregDiffA 53
dFMax- 67 FregDiffA (negative signal) 53
dAngMax 67 PhaseDiffA 53
APPENDIX C
[
| Note! Similar logic for Manual Synchrocheck. l
1 1
i i
i rationSC = On | |
; OperionSc =0 L] ;I _@ TSTAUTSY;
:TSTSC :
:BLKSC e I _AND :
:BLOCK i AUTOSYOKE
i ] 0-80 < i
1 AND |
; = ;
! !
! !
[}
| [oEe T ) i i
BUs voltage ~50% of R [ :
Ubase i
Line voltage =80% of AND UOKSC;
Ubase |
i E UDIFFSC;
| [Prasedma 1] [ p— P
; [vottageDifferencevalue | UDIFFME;
: [frequencyDifferencevalue | ERENENE]
i [phaseAngleDifferenceValue | PHDIFFME;
)
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