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Test Tutorial

Equipment Type: Protection Relay

Brand: SCHNEIDER

Model: P545

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.
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Statement of responsibility

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

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

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

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

ATTENTION!

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

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

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

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the Schneider P545 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 VVdc Aux. Source to pin M2 on the relay

terminal and the negative (black terminal) of the Vdc Aux. Source to pin M1 on the
relay terminal.

‘Vdc Aux RELE
Max. 265V
: M2 (+)
M1 (-)
F‘igure 1

1.2 Voltage Coils
To establish the voltage coil connection, connect channels V1, V2 and V3 with the

relay terminal pins D19, D20 and D21 and the common ones to pin D22. Then
connect channel V4 with pin D23 of the relay terminal and common to pin D24.

@ © ‘g |D21 |D20 | D19
@ 6 D24 D22

M2 13| 14|15 16

©0 0=
XX E
©0 0:
©0 0:
®
©

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

e BIltopin L1 and its common to pin L2 of the relay.

The figure below shows the details of the connections.

r B

BI3 BI5S BI7

RELAY 1
TR |L2

F
e
-+

Bi4 BI6 BI8

= =
& 4

Figure 3

2. Communication with Schneider P545 relay

First, open the Schneider Electric MICOM S1 Studio and connect a serial cable from
the notebook to the relay. Then double-click on the software icon.

Schneider Electric MICOM 51
Studio
Ata”"uj

Figure 4

Then click on the “Quick Connect” option. The relay software will automatically
fetch the settings.
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45 MiCOM S1 Studio V4.0.1

{¥ Quick Connect...  Fle View Print

Studio Explorer LS| StartPage |

MiCOM S 1 studio

Getting Started ‘ Online Resources l

’("‘z;, Quick Connect...
N

B ] i © welcome to MiCOM S1 Studio.

MICOM S1 Studio enables you to manage the MiCOM devices on your syster. The prograr |
allows you to build a list of devices and organise them in the same manner as they
physically exist in a system. Settings parameters can be created for each device and
uploaded.

7 Open System...

MICOM S1 Studio caters both to users seeking basic functionality as well as advanced user
requiring a broad range of options.

Y ©® rockemeacH
‘o‘ 247102013 07:58:48 .
Please create new or Features include:

open existing System - Sending settings to a device
- Extracting settings from a device
- Event and fault record management and analysis

- Real-ti measurement vi: lisati

7 Learn mare...

[[] Close Start Page after System load

Figure 5

The next step is to create a new project and name it.

Select System @

'0' Please select a Systern for Quick Connect:

23 Create a New System...

Creates a new System in custom location,

& Open an Existing System:. ..

Opens an existing System from a known location.

Cancel

Figure 6
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New System @

@ New System
Please enter name, description, path and password for System

Name

' futoriais [

Cormrment

| |

— |

Path to System file
}C:\,Documents and Settings\SuporteiMeus documentosiSE S1 Studio\Tutoriai:E

[ Ok ][ Cancel J

Figure 7

In the next window choose the relay model. If you do not have the model, use the
“Data Model Manager” software (installed with MiCOM) to download it.

Quick Connect

Q Type

Please select a device type:

% Px10 Series % Modulex Series
P Px20 Series % K Series

P Px30 Series # L Series

P Px40 Series » M720

9 P741/P742/P743

Cancel

Figure 8
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Choose the way to communicate by serial port (rear or front), by Ethernet or via
modem.

Quick Connect

0~

This type of device can be connected to either front or rear ports using different
connection parameters. Please select a port.

9 Front port
Part on the front panel of a device

% Rear port
Port on the back of a device

% Ethernet port

Ethernet port:

% Modem connection
Modem connection

[ Back ][ Cancel ]

Figure 9

In the next window make sure which serial (COM) port is being used especially if
you are using a USB/SERIAL converter and click “Finish”.

Quick Connect

Q Connection Parameters

Please adjust the connection parameters

COM Port: comt v

oo L]

[122] (2]

Activate RTS signal on send

[ Save Current Parameters As Default ]

[ Back ] I Einish I Cancel
Figure 10
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The next screen shows that the connection was successful showing the type, model
and serial number of the relay.

Quick Connect

Q Quick connect succeeded

Operation success. Please complete configuration..

Type: P545

Model: P54531JA6MODOOM
Plant reference: MiCOM

Description: MICOM P543/P545
Serial Number: 1791992

Software Reference: P545__ 6S_D00_B
Device Banner SENHA PADRAO

% Please select language of settings files:

[EnGLISH v

% Please enter Name and Comment:
Name
==

Comment
Micom

[ Back ][ Finish ][ Cancel ]

Figure 11

The next step is to extract all the information set in the relay. Right click on
“Settings” and left click on “Extract Settings .

& MiCOM S1 Studio V4.0.1

¥ Quick Connect... File  Wiew Print  Tools  Options

Studio Explorer
103 & 3|3 E- |
=] @System[Tutoriais]
= - L@ Device [PS45]
=[5 Connections
&> Connection [Connection 1]

FaPsL ] MNewFile
[ MenuTei 2% Add Existing File...

ﬂ ::;:;1:: |4} Extract Settings

[ Events 4} Extract Full Settings...
[ Disturbar

5l
<3

“r Properties

Figure 12
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Enter the relay password with the default value of “AAAA” for this relay.

44 Device Password @

Enter Device Password

Please type the password for device
Model P54531]JA6MODOOM
Plant reference MICOM
Description MICOM P543/P545
Serial Mumber 1791997

Software Reference  P545 6S_DO00_B
Device Banner SENHA PADRAD

(5

By Password :

S R > 1
EAY

(% e

[ ok [ concsl |

Figure 13

The reading of the settings will appear with the name of “000” and can be modified
if necessary. In this case the file name was changed to “Sincronismo”.

48 MiCOM S1 Studio V4.0.1

{$ Quick Connect...  File View Print Tools Options Help
Studio Explorer o X
= de X | % Ga & -
= @System[Tutoriais]

=) 4 Device [P545]

[+ | Connections
=) |7 Settings
) Desbalango de Sobrecorrente
] Direcional de Sobrecorrente
0
|_] Sobrecarga
__) Sobrecorrente
] Sub_sobrefrequencia
] Sub_Sobretenséo
_] Yariagdo de Frequencia
& PSL
[ Menu Text
[ MCL 61850
[+ | Measurements
| Events
| Disturbance Records

Figure 14
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3. Schneider P545 relay parameterization

3.1 Frequency
After double-clicking the “Sincronismo” file, enter “SYSTEM DATA”, and then
“Frequency”. Make sure the set value is 60Hz.

4 MiCOM S1 Studio V4.0.1

¥ Quick Connect...

Studio Explorer Tutoriais.P545.Sincronismo* | v X
el S =, 7 File comments | (@ Save g Save as | 3 Copy | Search:
E@system [Tutonse] value Address (CR)  User note ~
=) & Device [P545] > EM DATA
- [ Connections Engnsh_ —
- [ Settings 3
n rrent
R e b e e ; o
0 s Description MLCOM PS43/P545 00.04
o Plant Reference Micat 00.05
1 sobrecorrente :
ﬂz:g:;z:::[;g:ma [ ¥ Frequency 70 5003 1
) Variagéo de Frequencia .
- PsL =
1 Menu Text )
[ MCL 61850 J
& [ Measurements 3
i Events )
[ Disturbance Records =
& [ CB CONTROL
& [ DATE AND TIVE
(3 CONFIGURATICN
[ (3 CT AND VI BATIOS
& (3 RECORD CONTROL
@ (3 DISTURE RECORDER
& [ MEASURE'T SETUP
[ [ COMISSION 1ESTS
& (3 CB MONITOR SETUP
& [ OPTO CONFIG
[ (3 CONTROL INPUTS
@ (3 CIRL I/P CONFIG v
< >

Figure 15
3.2 CONFIGURATION

Within the “CONFIGURATION” folder, group 1 and the synchronism function are
enabled. NOTE: All other functions must be disabled.

& MiCOM 51 Studio V:

£¥ Quick Connect

Studio Explorer LIRS Start Page / Tutoriais.P545.Sincronismo™ >

& de 3 |5 |F- ) |7 view - [ File comments | @l save el Save as | 3 Copy | Search:
= l@g’;:v"‘é}:;‘:;']“] Name value Address (CR) | User note ~
= & [3 (B CONTROL
Pl 2 e
) Desbalango de Sobrecorrente s e ]
ﬂ ?::fﬁ;'f Soeconene Setting Group Select via Menu 09.02
FlEr [ ¥ Active Settings Trowp L [ENE ]
3 sobrecorrente a
| ] Sub_Sobrefrequencia =
:;:::;?;:’:;::‘:ema [ ¢ Setting Group I Enabled T5.07 |
Setting Group 2 Disabled 0508
& 4:[ o~ Setting Group 3 Disabled 09.09
jMzC“m::n Setting Group & Disabled 09.08
iy Distance Disabled 09.08
flios Directional E/F Disabled 09.0C
B Phase Diff Disabled 09.0F
Overcurrent Disabled 09.10
Neg Sequence 0/C Disabled 09.11
Broken Conductor Disabled 09.12
Earth Fault Disabled 09.13
SEE/REF Prot'n Disabled 09.15
Residual O/V NVD Disabled 09.16
Themal Overload Disabled 09.17
PowerSwing Block Disabled 09.18
Volt Protection Disabled 09.10
Freq Protection Disabled 09.1E
df/dt Protection Disabled 09.1F
B Fail Disabled 09.20
Supervision Ensbled 09.21
L Tysten Checks Trshled (ERPE] ]
Ruto-Reclose Disabled 0524
Input Labels Visible 09.25
Output Labels Visible 09.26
CI & VI Ratios Visible 09.28
Record Control Visible 09.29
Disturb Recorder Visible 09.28
Measure't Setup Visible 09.28
Couns Settings Visible 09.2¢
Comnission Tests Visible 09.20 v
< >

Figure 16
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3.3 Setting Values

All parameterization will be done with values referenced to the secondary.

&5 MiCOM S1 Studio V4.0.1

£} Quick Connect...  Fie Yiew Print

PROVE
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Options

Studio Explorer
7 de G |15 |-

(© System[Tutoriais]
= & Device [PS45]
- (2 Connections
= [ Settings
) Desbalango de Scbrecorrente
] Direcional de Sobrecorrente
) Sincronismo.
] sobrecarga
] Sobrecorrente
) Sub_Sobrefrequencia
) Sub_Sobretenséo
] Variagéo de Frequencia
@ Capst
£ Menu Text
[ MCL 61850
& [ Measurements
[ Events
[ Disturbance Records

Tutoriais.P545.5incronismo* | - X
J |7 view ~ "ZiFile comments | @@l save g Save as |23 Copy | search:
Name Value Address (CR) | User note ~
B Fail Disabled 09.20
Supervision Enabled 09.21
¥ System Checks Enabled 09.23
Auto-Reclose Disabled 09.24
Input Labels Visible 09.25
Output Labels Visible 09.26
CI & VI Ratios Visible 09.28
Recoxd Control Visible 09.29
Disturh Recorder Visible 09.28
Measure't Setup Visible 09.28
Comns Settings Visible 09.2C
Counission Tests Visible 09.2D
I ¥ Setting Values Secondary T5 2% 1
Control Inputs Visible 09.2F
Ctrl I/P Config Visible 09.35
Ctrl I/P Labels Visible 09.36
Direct Access Enabled 09.39
IntextiOOM 64 Disabled 09.41
Function Key Visible 09.50
RPL Read Only Disabled 09.F8
NIC Read Only Disabled 09.F
LCD Contrast 1 09.FF
@& [ CT AND VI RATIOS
% [ RECORD CONTROL
% [ DISTURB RECORDER
% [ MEASURE'T SETUP
® [ CMMISSION TESTS
[ CB MONITOR SETUP
(3 OPTO CONFIG
(3 CONTROL INPUTS
% [ CIRL I/P CONFIG
® [ FUNCTION KEYS
(3 SECURITY CONFIG
(3 CTRL I/P LABELS
(3 Group 1
[ Group 2
[ Group 3
[ Group &
v
& ]

3.4 CT AND VT RATIOS

Adjust the VT primary and secondary voltage values. And
reference voltage.

4 MICOM S1 Studio V4.0.1

£} Quick Connect.

Studio Explorer - X
K e a2 Save gl Saveas |23 Copy | search:
& @ System[Tutoriais] Value Address (C.R) | User note ~
- Devics [PS45] Direct Access Enabled 09.39
S %g:::;:m IntexMiCaM 64 Disabled 09.41
e Function Key Visible 09.50
Desbalango de Sobrecorrente T
B e arcares 3 e VIS i)
0 s ead Only Disabled 09.FD
B sobretarcs LCD Contrast 11 09.FF
) scbrecarrente £y CT JANIL VT RATD . ! ] |
B s Main VI Primary 300.0 kv 0A.0L
3 sub_sobretensio L T e s ]
o Tinary
i “J;S‘LV&"SWD doFrequenda €5 VT Secondary 115.0 ¥ 0A.04
S Phase CI Primary 3000 & 0A.07
s Phase CI Sec'y 5.000 A 08.08
& B SEF CT Primary 3000 & 0.0B
pri= s SEF CI Secondary 5.000 & 0A.0C
il - MCoup CT Primary 3000 & 0A.0D
MCoup CT Sec'y 1.000 & 0A.0E
¥ C5 Input iy TR OF
| ¥ Main VI Location Line 0.10
TT Polarity Standard R 11
SEF CT Polarity Standard 0A.13
M CI Polarity Standard 08.14
VI Connected Yes 0.18

Figure 17

@ [y RECORD CONTROL
@[3 DISTURB RECORDER
@ [ MEASURE T SETUP
@ [ COMMISSION IESTS
[j CB MINITOR SETUP
@ 3 OPTO CONFIG
[j CONTROL INPUTS
(3 CIRL I/P CONFIG
@ 3 FUNCITON KEYS
@ [ SECURITY CONFIG
@ [ CIRL I/P LABELS
@ [ Group 1

[ Group 2

[ Group 3

[ Group 4

Figure 18

choose phase A as
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3.5 Phase Sequence
Click on the “+” sign under “GROUP” and under “GROUP 1 LINE
PARAMETERS”. In the option “Phase Sequence” adjusts the positive sequence
(ABC).

4 MiCOM S1 Studio V4.0.1

€ Quick Connex

‘Studio Explorer LS Start Page  Tutoriais.P545.Sincronismo* | v X
& de L |5 | ) 2 view - Z|Fie commerts | @ save el Save as | 3 Copy | search:
& @5’5;""”:;“;'“] Name Value Address (CR)  User note ~
i E"'c“[ “l] SEF CI Secondary 5.000 &
2 : S;r:‘”:g(s‘”m MCoup CT Primary 3000 A 04.00
) Desbalango de Sobrecorrente e, s iy
) Direcional de Sobrecorrente
B s ¥ Main VI Location Line 0A.10
B At cr Polarity Standard 0A.11
B Seireants SEF CT Polarity Standard 0813
B 5o s M CI Polarity Standard 014
g VT Connected Yes 0A.18
= # [ RECORD CONTROL
L Pgl Variagéo de Frequencia 2 j el T
T e ® [ MEASURE'T SETUP
Winicies % 3 COMMISSION TESTS
[ Measurements S L T
oo % (3 OPTO CONFIG
{3 Disturbance Records £ CTHTROL, TR
@ (3 CIRL I/P CONFIG
& (3 FUNCTION KEYS
& (3 SECURITY CONEIG
@& (3 CIRL I/P LABELS
= [ Group 1
|
Line Length 100.0 kn 30.00
Line Tupedance 2.003 chw 30.03
Line Angle 70.00 deg 30.04
K2N Res Coup 1.000 30.05
K2N Res Angle 0 deg 30.06
Mutual Coup Disabled 30.07
I ¥ Phose Sequence STandard AEC 008 ]
Tripping Mbae Tond 3 Pole E
(3 GROUP 1 CB FAIL & P.DEAD
{3 GROUP 1 SURERVISION
{3 GROUP 1 SYSTEM GHECKS
% [ GROUP 1 INPUT LABELS
% 3 GROUP 1 OUTBUT LABELS
3 Group 2
(3 Group 3
[ Group &
v
& >

Figure 19
3.6 GROUP 1 SYSTEM CHECKS
In this field, the synchronism function is parameterized.

4 MiCOM S1 Studio V4.0.1

£ Quick Connect...  File v Print  Tools Options Help A N B e

Studio Explorer 2 x Start Page ) Tutoriais.P545.5incronismo* | - X

) HEEW i W=l J |7 view ~ [Z|File comments | (@ save [l Save as |3 Copy | search:

& ?i;’;:"::g‘;;::]a‘s] [Name value Address (C.R)  User note ~
B s @ [ SECURITY CONFIG

®- (3 CIRL I/P LABELS

- [ Settings

| Desbalango de Sobrecorrents g ‘L“ Gfogiaép T —_—
:11 g::::’r::'i‘zg b scurrente Tt Length 100.0 kn 30.01
3 sobrecarga Line Impedance 2.003 COhm 30.03
Rive i Line Angle 70.00 deg 30.04
R ob s erichins KZN Res Coup 1.000 30.05
3 sub_sobretenséo kZN Res Angle 0 deg 30.06
i I Mutusl Comp Disabled 30.07
i ¥ Phase Sequence Standard ABC 30.08
e ‘:‘;ﬂ " Tripping Mode 1 and 3 Pole 30.0C
jmz:um:;; {4 [ GROUP 1 CB FAIL & P.DEAD
[ [ Measurements =]
[ Events B ¢~
(B Disturbance Records Live Voltage 32.00 V 4515
Dead Voltage 13.00 v 43.16
¥ CSL Status Frabled .15
¥ CS1 Phase Angle 10.00 deg 43.19
¥ CS1 Slip Control Fregquency 43 1A
¥ CSL Slip Freg 300.0 uHe 4818
¥ C52 Status Disabled 43.1D
¥ C5 Undervoltage 10.00 ¥ 48.22
¥ C5 Overvoltage 1320V 48.23
¥ C5 Diff Voltage 10.00 ¥ 43.24
¥ C5 Voltage Block VAifes 4325
¥ 55 status Fnabled 527
¥ 55 Phase Angle 120.0 deg 43.28
¥ 55 Under V Block Disabled 43.29
55 Timer 15.00 s 45 28

@ [ GROUP 1 INFUT LABELS
[# [j GROUP 1 OUTPUT LABELS
[y Group 2
[ Group 3
[y Group 4

B
v

Figure 20
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Click on the highlighted icon to save the adjustments.

&5 MIiCOM S1 Studio V4.0.1

) Quick Connect...  Fie
Studio Explorer X Start Page / Tutoriais.P545.5incronismo | DS
= de 23 |4 | El ) |7 view + [ File comments |§Save !8 Save as |3 Copy | search:
= () System [ Tutoriais]
- Name. value Address (CR) | User note -
- Device [PS45] @[3 SECURITY CONEIG

- [ Connections

= [ Settings & B gi:‘l;pliP LABELS
|_] Desbalango de Sobrecorrente Ll 2 ———
ﬂ;w:::r::'\;e Sobrecorrente & Line Length 100 0 -
] Sobrecarga Line Impedance 2.003 Chm 30.03
|} Sobrecorrente Line Angle 70.00 deg 30.04
|} Sub_Sobrefrequencia tgz ies Comp 1.000 30.05
|} Sub_Sobretenséo es Angle 0 deg 30.06
] Variagdo de Frequencia Mutual Comp Disabled 30.07
Phase Sequence Standard ABC 30.08
# d;i Text Tripping Mode 1 and 3 Pole 30.0C
jmzué,l;;o [ [j GROUP 1 CB FAIL ¢ P.DEAD
[ [ GROUP 1 SUPERVISION

¥ [ M i
T S S R i |

[ Disturbance Records

Live Voltage 32.00 ¥ 48.15
Dead Voltage 13.00 ¥ 45.16
CS1 Status Enabled 48.18
CS1 Phase Angle 10.00 deg 48.19
C51 5lip Control Frequency 48.18
CS1 Slip Freg 300.0 mHz 48.1B
€52 Status Disabled 48.10
€S Undervoltage 10.00 ¥ 48.22
CS Overvoltage 132.0 ¥ 48.23
C5 Diff Voltage 10.00 V 48.24
€S Voltage Block Vdiff> 48.25
55 Status Enabled 48.27
S5 Phase Angle 120.0 deg 48.28
55 Under V Block Disabled 48.29
55 Timer 15.00 s 48.2B

[ [j GROUP 1 INPUT LABELS
[ [j GROUP 1 OUTEUT LABELS
[ Group 2
[ Group 3
[ Group 4

B
|~

Figure 21
3.7PSL
The configurations of binary outputs are made through logical blocks being
configured in another file. Right click on the “PSL " folder and then on “New File”.

4 MiCOM S1 Studio V4.0.1

£} Quick Connect... File  WView Print  Tools  Options  Help

Studio Explorer o x
R = |
T
= @System [Tutoriais]
(= Device [P545]
# [ Connections
=) |57 Settings
|_] Desbalango de Sobrecorrente
| Direcional de Sobrecorrente
|_] Sincronismo
|_] Sobrecarga
|_] Sobrecorrente
|_] Sub_Sobrefrequencia
|_] Sub_Sobretensdo

Variagdo de Frequencia
Bl -
1 Menf] L] __New File I

CAMCL (33 Add Existing File...

+- [ Mea |
b j S 4 Extract
| Disty g

F  Properties

Figure 22

The file name appears as “000” change the name to “Sincronismo”.

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com -  E-mail: conprove@conprove.com.br
14



&5 MiCOM S1 Studio ¥4.0.1

ick Connect... File iew  Print  Tools  Options

e X | & a5 ¢
=] System [Tutoriais]
(=) 4@ Device [P545]

[+ Connections

(=) [ Settings

i |_] Desbalango de Sobrecorrente

|_) Direcional de Sobrecorrente
|_] Sincronismo
|_] Sobrecarga
|_) Sobrecorrente
|_) Sub_Sobrefrequencia
- |_] Sub_sobretenséo
|_) variacdo de Frequencia
= PsL
|_) Desbalango de Sobrecorrente

1 Direcional de Sobrecorrente
| | Sobrecarga

|_] Sobrecorrente

|_) Sub_Sobrefrequencia
|_] Sub_Sobretensdo

|_] variacdo de Frequencia

Figure 23

Double click this file to get access to the logical blocks. Then click on the tool
highlighted in red and zoom in on the region highlighted in green.

# Sincronismo. psl - PSL-Courier.

Fle Edt Vew Device Iook Help
N@sEE o | &
= —

Ready 18016/0 PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54%

Figure 24

Note that the first output appears in the figure below (highlighted in red). Associated
with a signal other than sync.
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Lo Sincronismo. psl - PSL-Courier
File Edit View Device Tools Help

NEEES Lol B n b | RQAQHEE @S %wD:ADAD:d g b 280 BIEE
MiCOM P545 Programmable Logic | j
Output Contacts

0

ED Bl Straight
0

0

BD] e Staight S,

0

100

Any Trip Output R3
HD‘l DDE #522 Dwell DDE #02

3]

IMB4 Ch1 Input 1
DDB #096 0

i Qutput RS
Straight BDE #104
D} IME4 Ch2 Input 1 L
DDEB #104
100
CEfaill Trip 3ph Qutput RB
D:D'l Do #8584 " /Dwe" DB #obs
0 =
Kl E— 2
Ready 3583(8 |PS4531A6MODO0M Group: 1 Timers=15{16; Contacts=1/32; LEDs=10/18. Logic 54%

Figure 25

Click on the highlighted arrow and then on the “Zone I Trip” block with the right
button and then “Delete” to delete this block.

# Sincronismo. psl - PSL-Courier FEX
File Edit View Device Tools Help
D@SES8 - - pE B v AL RQAAEE O I MDADADAE i« 282 BEBE
| MiCOM P545 Programmable Logic | :I

Output Contacts

0

o o o
[ Zone 1 7Tri| f Output R1
WD TR e straight
" L Delete 0
AttachfEdi: Label
0
[FE] Signalling Fail D < Qutput R2
4]["} DDB #311 Straight DDE #001
0
100
Any Tri Qutput R3
ED] &% Duel

D} IMB4 Ch1 Input 1
DDB #096 0

Straight [
TG4 CHa Input 1 0
DOB #104
100
CEBfaill Trip 3ph Qutput RB
ED‘l DB #534 Dwell DDB #005
yd 0 )= |
L 1 2
Erase the selection 924/107 PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10f18. Logic 54% | Eiiailaeias

Figure 26

Click on the R1 block and change the “Mode” to “pickup” and in the option “Pickup
Value (ms)” adjusts the value to zero.
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DEFEE o - Lo Ry B b AQAQAHEB O ||J DA% i 282 BEIEE

| MiCOM P545 Programmable Logic I j
Output Contacts
a (=]

Contact Condtioner Settings | 0

" i Output R1 l
ContactName DB # Straight ODB #000 d "
Mode 0
Output R 0 Pickup Value (ms) a = i

=]

" Dropoff ]
 Duwel 0
] Signalling Fail © Pulse Dropoff Value ms) " Output R2 .
,‘[’} DDB #311 i — Straight DDB #001 ol
" Suaightthiough 0
" Latching
100
| Any Trip || Output R3 l
D o T Dwell DDB#02 "
0
D} B4 Chi Input 1
DDE #0596 0
i Qutput RS
Straight DD #004
0

D} IMB4 Ch2 Input 1
DDB #104

100
CBfaill Trip 3ph Qutput RB
HD'l DB #6834 " /DWE" DDE #005
0 v
L | )_l_l
Ready 1250108 [P54531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54%
Figure 27

The next step is to associate the signal to be monitored with the R1 output block.
Click on the button highlighted in red and choose the following sign.

DESEEG » - 2oV AL RAQHE O/J ‘ﬂﬂbﬂ&ﬂ%ﬂﬁr&{-ﬂlﬂ B B

| MiCOM P545 Programmable Logic | :1

Output Contacts

Signals List] 0
° 2 o Pick-Up
1D P o 0

Name DDB #

Lockout Alarm
GPSAlarm Instant 1
__ Star 8 0
| Signalling Fail : Qutput R2
| E B8 #4911 Straight DB #001
i 0

<, e 100
] Any Trip . = Output R3
D} DDB #522 T Dwell DDB #002
0

D} B4 Ch ] [0k ] conce Auda | S
1 Straight iR
I}} IMB4 Ch2 Input 1 o
DDEB #104

100
CBfai Trip 3ph Cutput Kb
!:D"I DOB #6354 Dwell DDB #005
7~ 0

I~
Ll - @ 1 |

Ready

Figure 28
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Now click on the icon highlighted in red and connect the blocks.

#% Sincronismo. ps|* - PSL-Courier;

Fle Edit View Device Tools Help

DESESE - F B a L aaQABH O [J|HUDAD DA G N o B2 BT EE

| MiCOM P545 Programmable Logic | j

Output Contacts

0
Check Sync 1 OK i Output R1
HD'l DB #5853 p 2 | Pick-Up DDB #000
0
0
Signalling Fail : QOutput R2
ED{ e Staight
0
100
Any Tri QOutput R3
ED] &% Dveel
0
Dl =g >
DDB #096 0
Straight QoiarRe
0

DT " >
100
| I
L P — pd 0 _»JLI

1058/6 [PS45311A6MODO0M Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54%

Ready

Figure 29

Click on the highlighted icon to save the file, then close the logical block editor and
return to the “MiCOM” software.

#% Sincronismo. psI* - PSL-Courier;

Flle Edt View Device Tools Help

ﬂ@ﬁ”‘én Lo By a| K| RAQHT M| J wD:ADAD:A G nh i 28 2 BT ER
=
MiCOM P545 Programmable Logic l :1

Output Contacts

0
Check Sync 1 OK ; Output R1
LD reshais! Pick-Up
0
0
Signalling Fail . Output R2
ED{  &r Straight
0
100
Any Tri Qutput R3
B & Dl
0
Dl "EE >
DDB #096 5
Straight QUG
DT > :
DDB #104
100
CBfai Trip aph Outplt RB
E[D‘l DB #854 /Dwell DDB #005
0 |
kil [ —— of

Save the active document 844/0 |PS45311A6MODOOM  Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% | Eamletssi

Figure 30
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3.8 Sending Settings to the Relay

Click the “Device [P545] " icon then the highlighted icon.

d
g | de X | % Ga R
Send. .. |System [Tutoriais]
% Device [P545]
] Connections
(= |57 Settings
|] Desbalango de Sobrecorrente
| Direcional de Sobrecorrente
|_] Sincronismo
|_] Sobrecarga
|] Sobrecorrente
[} sub_sobrefrequencia
[} 5ub_Sobretensdo
|_] variagdo de Frequencia
= [ PsL
|] Desbalango de Sobrecorrente
| Direcional de Sobrecorrente
|_] Sincronismo
| Sobrecarga
|] Sobrecorrente
[} sub_sobrefrequencia
[ ] 5ub_Sobretensdo
|_] variagdo de Frequencia
[ Menu Text
[ MCL 61850
[ Measurements
[ Events
[ Disturbance Records

Figure 31

=]

Send both the function settings and group 1 of the Sync logic block.

!

Send to 'P545 (MiCOM)’

@ Tosend a file to the device select the file and then dlick the 'Send’ button
Select files to send
Send  File

O |Deshalanco de Sobrecorrente.set

Type Lo
;Settings Files
|Settings Files

[] |Direcional de Sobrecorrente.set

| Sincronismo.set {Setting; Files

O 'Sobrecarga.set iSettings Files

[ |sobrecorrente.set JSettings Files |

Send PSL file Group 1 Group 2 Group 3 Group 4 CRC Type Reference ID
& :Desbalango de Sobrecorrente.psl O ‘ O O | O jEnhanl:ed logic-only v
[0 |pirecional de Sobrecorrente.psl ] O Ll [0 |Enhanced logic-only v
| Sincronismo. psl ‘ | | | | iEnhanced logic-only
O | sobrecarga.psl o | O [0 |Enhanced logic-only v |
O |sabrecarrente.psl O O O O |Enhanced logic-only
E .Sub_Sobrefrequencia.psI O o Ll O jEnhanced logic-only v
7 [] VSub_Sobretens;éro.psl [ D ‘ 7|:] D D :Ehhanced Iogic-oniy v
O V\f;arri;al,;éur de Ffédueﬁcia.psl 7[]7 [ 7[] |:| D ;Eﬁrfrwancedilrogirrz-bnlyr v
=1 ]
Figure 32
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4. Synchronism software adjustment

4.1 Opening the software

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

=,

Canprove
Test Center
Figure 33

Click on the Synchronism software icon.

= Conprove Test Center 2.02.163

Copyright © Conprove 1384 - 2021

—
s Conprove Test Center
CONPROVE Version 2.02.163
General Secondary Measurement
General Tests Secondary Tests Applications for measuremert
& Quick & Diferential I Mutimeter
@, VCC Aux {E,F' Power Directional
m Calibration E" Distance
'E} Test Plan ﬁ Master
Remate Generation Meter
£ PSBOOS Setup
,ﬁ Ramp Equipment Set. / Tests
) L[ Hamonic Restraint # Setings
Prlmary B Sequencer ﬁ Update Fimware
Primary Tests |¥ Synchronism | Y@ Software Language w
$ cT j? Owercurrent
ST @1
i Transducer
¥ Transformer [& Transient Playback Support
' Documentation and assistance
52 Resistance Yz Vols/Hertz Y Tutorial
"‘33 PMaster L Tutorials
B \ideos
&5 Contact
Other #J Forum
Additional aplications i3 User Manual v
@ Transient View &9 Quick Guide w
% Walidate PDF Reports imr Self-diagnosis
W Statistical Analysis %% Remote Access

Figure 34
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TioEd-
m Home  Display  Software Options (2]
@7 HrdSet £ GOOSE Set Ll o
% | settings X
@ sync.set 5, SVSet
Channels start
Direc ¥ Connection General Inform. | Sytem | NetesdObs.  Explanatory Aigures | Check i Others  Connections
Hardware Toxt
Trigger Seach Tralectoy  Test Seltings Descr: Date: [
~Insert/Edit Points B
Insert/Edt Teteddevice: o Legend
et Hodel & Forts ol Tesed
i W Foints Tested
New Foirt v Locati
Substation: -] Coor: Ex Eur
Sequence B 000-
Bar: Ll
Address: ~] Y
|
Responsible: -
Name: | ~]
Test Points
Pots Tesed Secor Regety o 0t
System Setii Tool Test
No. v av Frea | A CE-6006 Series Num.: [03207116302101110011X%X
g Preferences oK Cancel T—— AHE{HE
Syst.2 [v] Bk Cmd [] Brk Close [] Reply 1 .0m 300,0m
ErrorsList | Protection Status
3 | ONLine New Aux Source: 0,00V Heating: 0%

Figure 35

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.

> Mext Poin { Clear test
% Next Line €% Clear a
Generation

Figure 36

— [ Waveform
ﬁ__ - Phasors
Settings t Sync.
Options

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.
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Settings
General Inform.  System  MNotes & Obs. Explanatory Figures Check List  Others Connections
Test
Synchronism Descr: | Check Synchronism Date: |
Tested device:
Ideritf: (23031982 | Model [P545 v
Type: |Lir|e Protection v‘ Manufacturer: ‘Schneider v|
Location:
Substation: |CONPROVE v
Bay: |1 w
Address: |\-"|sc0nde de Quro Preto, N*75 - Custédio Pereira Neighborhood ~ |
City: [Uberandia v State:
Responsible:
Name: |Michel Rockembach de Carvalho w |
Sector: |Engineering v| Registry: | 00001 v|
Tool Test:
CE-6006 Series Num.: |D321]71 1630210111001 1XXX
Default ;v Preferences OK Cancel
Figure 37

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.

Settings

Synchronism

General Inform.

NOO1 >

Mominal Impedance

System  Notes & Cbs.

>

Source

Frequency

Phase Seq

60 Hz ~
ABC v

3p power
lp

Primary Voltage (FF)
(FN):

Primary Curert

[47.80 Mva

[1593MvA
[1380kv
[200KkA

Secondary Woltage (FF):
(FN)

[115.0v

6640V

Secondary Curent
VTR F:

CTRF:
VTRD/VTRF:

CTRE/CTRF:
Invert Polarity
O vTsF
Ovto

5.00A
120.0
400.0

Explanatory Figures

Check List =~ Others

Connections

A

Oforward @me

b Fa'a'a'al
A
o

1

13

£

Phase F

Neutral

N Ground | E

Displ.

1,00

Voltage

1,00

Va

FN |2 Vb

3 Ve

OcTsF

OcTE

D [4] w

g keto VI:
ktoVz:
IE k to 10:
IEP kio 12

D

oo
oo
oo
oo

Default  fv

Cancel

Figure 38
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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 tested
equipment.

5. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.

% I DEE~ Synchronism 2.02.162 (64 Bits) - CE-8006 (0320711)

Home Display Software Options

G Hrd Set £°0 GOOSE Set B > Mext Paint «f Clear test
o § o
@ sync.set s, SV set I e
Channels Start Stop
Direc | t4 Connection
Hardware Generation
Figura 39

Then click on the highlighted icon to configure the hardware.

Channels Direct. O X
o
Model sl for Hard b O Basic Hord- | pdapt/0s [-]  Nodes Corfim
Connected et
CE£005  ~ Advanced
& ® e;"g GOOSE... Autoassociate I' Autoassociate I' Cancel
% Serial Number:
5 - p I- I.
& |03207116302101110011%0¢ - | [J ON Line o £l Clean oo Import Export 2
Outpuis: Analog. and SV Inputs: Analog. and 5V Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog, DC Logical
Moo — Analog Outputs  Sampled Value Outputs «[»
NODT > 1] + - P
i Vokage Channels [ || =~
12 o OForward @ B ¥
Nominal Line  Source . Le Deser. Hardware Node Point
Frequency: |B0Hz v ADVOZ V2 v|NOD1 v Vb v
Phase Seq.. | ABC v Aovoa |3 v [noot  wlve
Ippower: [47.80 MVA AOVD4 w4 -|nooz v va =
v e o e chiom lu
A0 - -ve -
Primary Vottage (FF): [13,80 kv
(N [7.97 kY
Primary Currert: [2.00kA 1
Secondary Voltage (FF): [115.0V
) IWT Cument Channels l:l? v| ¥ v| -
Secondary Curert: [500A Voltage Channel Currents } Channel Descr. | Hardware Node Point
1] va  [aoom ~ 5 la
(R 200 o2 w Jaove v | F [ b
CTRF: [4000 3| v |aovr - ik
VTRD/VTRF: [1,00 Vab /[ E |8 IE
CTRE/CTRF: [1.00 FF Vbe ~I|EP [3] IEP
Reverse Polary jica v
OvTsF OcTsF o [¢] w e
Owvro Octe Cdo. |—<¥0 “ cae K0
k2 v k2
[ Equal Parameters Among Nodes k [toVO ‘T.DD to V2 |1.00 k to 10 |1.DD tol2 [1.00
Figure 40

Choose the channel configuration adjust the auxiliary source and the method of
stopping the binary inputs. To finish click on “OK”.
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Settings
Master Slave Binary Outputs: Aundliar Source:
Initial State 250V
Model:  CEB006 Senal N2 0320711630210111007 704X BO1: |NO ~
BOZ2: |NO ~ 20
Analog. Outputs ® Defautt () Free BO3: [NC v
Default - Voltages: BO4: |NC =
(® 6x300V: 90 VA sV
(O 3x300V; 90 VA 43V
O 3x300V: 150VA Vi VZ V3 V4 V5 V6 Cumerts Analog Input &
) 3x600V; 150 VA [. o [. [. o r Clamp Scals Other
(O 2x 300 V; 200 VA 1A [100mV/A (108) ~
(O 1x 300 V; 400 VA ’ . . . ’ . 1B: | 100mV/A (10A) ~ o
ESRIRSRQLSLS [
Vi V3 v4 Ve
Binary Inputs:
() Not Used [] Connect VT Contact |6 Vpk 50Vpk 100 Vpk
Defautt - Cuments: BI1 & BI2: .
() 6x 20 A 30 VA
Ol3x20A 50VA ~ BI3 & Bl4: .
(O 3x 20 A 150 VA BIS & BI6: .
(O 3x40A; 150 VA . . . . . . BI7 & BIS: .
) 2x 60 A; 200 VA . . . . . . J
O 1x 120 A; 400 VA M1 12 13 14 15 16
Electromechanical:
(O 2x 20 A 400 VA
(O 1x 30 A; 600 VA
(O 1x24 A 1100 VA
® Hot Used [] Connect CTs
TIP: To avoid performance protection, connect the current channels before confirming the setting. Cancel
Figure 41

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

Channels Direct. O X
o
8| wose SR L
Set
CE-6006 Ad d
y © #dvance < GOOSE T
+  Seral Number:
[= 03207116302101110011 %X - 5, 5 Val
& 03207116302101110011 . [ ONLine " alue mport... Export...
Figure 42

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.

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
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“Equal Levels of System 1” field, which when selected, equals the voltages of system
2 to system 1.

Settings *
General Sync. Settings
System 1 Breaker
Synchronism Ref. Comp. |Trf.FN ~ Ref: |Va Starting Signal: | Pulse w
Angle Transformer Ph. Shift: |0 *° Closing Time: Ds
System 2: Equal Levels of System 1
Ref. Comp. | Monof. ~ Ref: |Va ~ Phase Seq.: ABC
Primary Voltage (Ph-Ph), 13,80 kW Secondary Voltage (Ph-Ph); 115.0V
Primary Current: 200 kA Secondary Cument: 5,00 A
JR0Q VG e e e R T Tzﬂ Cl\i'n L
Default V Preferences QK Cancel

Figure 43

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 15.0s) 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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Figure 44

7. Test Settings

In the “Test Settings” tab, the correct direction of the voltage generation channels
and the stopwatch interface must be done. The binary input responsible for the
synchronism function is BIO1. Check the option “Enable Pre-Simulation 1" in the

“Not Sync.”” mode for 100ms.
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Figure 45

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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Figure 46

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:
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Figure 47

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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9. Search Test

Figure 48

This test will not be performed as the relay does not have the necessary resources.

10. 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.
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Clicking the “Confirm ” button automatically creates the lines shown below:
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Figure 50

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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Figure 51

11. Report

After finishing the test, click on the “Present Report” icon in the previous figure or
through the command “Ctr/ +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 Inglés En-LIS e

B- D;-'-n

- [«] General Data Test

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

- [] Reference Values

- [«] Hardware Settings

- [] Test Settings

- [«] Synchonism Settings

- [«] Test Resulis

- [«] Charts of Selected Simulation
- [«*] Motes and Observations

- [«] Explanatory Figures

- [f] Check List

- [«*] Connections

QK Cancel

Figure 52
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SYNCHRONISM - TEST REPORT

Descr.: Check Synchronism
Date: 20/12/2021 16:37:33

; Software: Sincronismo_CTC; Version: 2.02.163
Responsible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model P545; Manufacturer: Schneider

2. Location

Substation: CONPROVE
Bay: 1

Address: Visconde de Ouro Preto, N°75 - Custédio Pereira Neighborhood

City: Uberlandia; State: MG

Figure 53
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A.1 Terminal Designations
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Figure 54

A.2 Technical Data

Auto-reclose and check
synchronism

Accuracy
Timers:

Setting £20 ms or 2%, whichever is greater
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Equivalence of software parameters and the relay under test.

Table 1

Synchronism Software

Schneider P545 Relay

Parameter Figure Parameter Figure
Secondary Voltage (FF) 38 Main VT Sec’y 18
Secondary Voltage (Ph-Ph) 43 CS Input 18
dVMax+ 44 CS Diff Voltage 20
dVMax- 44 CS Diff Voltage (negative sign) 20
dFMax+ 44 CS1 Slip Control 20
dFMax- 44 CS1 Slip Control (negative sign) 20
dAngMax 44 CS1 Phase Angle 20
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