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Test Tutorial

Equipment Type: Protection Relay

Brand: SCHNEIDER (AREVA)

Model: P545

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

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

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

Version Control:

Version | Descriptions Date Author | Reviewer
1.0 Initial Version | 24/06/2022 | M.R.C. | G.C.D.P.
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Statement of responsibility

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

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

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

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

ATTENTION!

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

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

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

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the P545 relay in the Quick software
1. Relay Connection to CE-6710
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Source. Vdc to pin M2 on the relay

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

Aux Vdc

Figure 1

1.2 Voltage Coils

To establish the connection of voltage coils, connect channels V1, V2 and V3 with
pins D19, D20 and D21 of the relay terminal and common to pins D22,

ANALOG OUTPUTS

y
X
2 @ @
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v @ @ « @ @
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c @ @

Figure 2
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1.3 Binary Inputs
Connect the binary inputs of the CE-6710 to the binary outputs of the relay.

BI1 to pin L1 and its common to pin L2.
BI12 to pin L3 and its common to pin L4.
BI13 to pin L5 and its common to pin L6.
Bl4 to pin L7 and its common to pin L8.

(|

@

BIINIA !YIAN;I\L{DG INI"UTS

\ / BI5 BI6
BI7 BI8 BI9 BMO0O BHM1 BH2

B 4

Figure 3

2. Communication with the 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 S1
Studio
Atalho

Figure 4

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

£} Quick Connect...  Fle View Print Tools Options Help # W & &

Studio Explorer LS| StartPage |

MiCOM S1 studio

Getting Started ‘ Online Resources ]

-V*f;‘, Quick Connect...
N

B ] it © welcome to MiCOM S1 Studio.

MICOM S1 Studio enables you to manage the MICOM devices on your system. The program |
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...

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

Po © rockemeacH

‘o‘ 24/10/2013 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 measuremnent visualisati

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 Systemn 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

Narme

‘ Tutoriais ’

Cormrent

| |

e -

Path to System file

[ Ok ” Cancel ]

Figure 7

In the next window, choose the relay model. If you do not have the model, use the
“Data Model Manager” software (installed together 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

% P741/P742/P743

Cancel

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

Quick Connect

Q Port sel

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

9 Front port
Port on the front panel of a device

% Rear port
Part on the back of a device

% Ethernet port

Ethernet port:

% Modem connection
Madem connection

[ Back ][ Cancel ]

Figure 9

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

Quick Connect

Q Connection Parameters

Please adjust the connection parameters

COM Port: oMt w| Eus ; |

Activate RTS signal on send | ‘

Save Current Parameters As Default I

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

Quick Connect

Q Quick connect succ

Operation success, Please complete configuration..

Type: P545

Model: P54531JA6MODOOM
Plant reference: MiCOM

Description: MiICOM 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

[=E

Comment
|Micom

[ Back ]I Finish l[ 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
23 & | |
= @ System [Tutoriais]
=) @ Device [P545]
=[5 Connections
&> Connection [Connection 1]

!-J e %
CaPsL b
[dMenu Tej A% Add Existing File. ..
CamcL 618!| -~

| Measure J
[ Events 4_—} Extract Full Settings...

[ Disturban

Mew File

Extract Settings

b Properties

|
|

|
,_‘]\
|

Figure 12
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Enter the password with the default value for this relay being AAAA.

¢4 Device Password @

Enter Device Password

Please type the password For device
Model P54531]JA6M0ODO0OM
Plant reference MiCOM
Description MIiCOM P543/P545
Serial Number 1791992

Software Reference P545 6S_D00_B
Device Banner SENHA PADRAO

I Password :
ug)\\‘\ﬁ\ } ssee ]
>4

I OK H Cancel ]

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 “Sub_Sobretensdo .

& MiCOM S1 Studio V4.0.1

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

Studio Explorer o x
o de X % G | -
=] @System[Tutoriais]
(= @ Device [PS45]
[#-|_ Connections
(=) |7 Settings
|_] Desbalango de Sobrecorrente
] Direcional de Sobrecorrente
] Sobrecarga
] Sobrecorrente

J
- PSL
[ Menu Text
[ MCL 61850
[ ] Measurements
[ Events
[ Disturbance Records
Figure 14
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3. Parameterization of the Schneider P545 relay

3.1 Frequency
After making a double click on the “Sub Sobretensdo” file, enter “SYSTEM DATA”,
and then “Frequency”. Make sure the value set is 60Hz.

& MiCOM S1 Studio V4.0.1

€ Quick Connect...

‘Studio Explorer Start Page ) Tutori Sobretenséo® | =
H oA ) 2 view - [ comments e |l save a5 |3 Copy. | search:
& @i:;:‘:?;:;?ﬂ Nams. Valie Address (CR) | User note a
o = M DATA
o JEZ;:::MS Language English 00.01
=& C
) Desbalango de Sobrecorrente ]
) Direcional de Sobrecorrente Sys o Links o 00.03
1 sobrecarga Description MiCOM P543/P545 00.04
B Sivacsrants Plant Reference micat 00.05
) 5ub_Sobretensda a
T [ Ty R iR ]
[ MCL 61850 a
[ Measurements a
[ Events a
[ Disturbance Records .
| [ B CONTROL
+ (3 DAIE AND IIVE
| 3 CONFIGURATION
(3 CT AND VT RATIOS
@ [ RECORD CONTROL
& [ DISTURB RECORDER
# [ MEASURE'T SETUP
, 3 COMMISSION TESTS
, 3 CB MONITOR SETUP
, 3 OPTO CONFIG
| 3 CONTROL INPUTS
(3 CTRL I/P CONFIG @
>

Figure 15
3.2 CONFIGURATION

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

& MiCOM S1 Studio V4.0.1
0 Qu

Studio Explorer XL start Page ) Tut b_Sobretensdo*
@ A W W= )| 7 view - ZFie comments ([ [l save as |23 Copy | Search:
e @z:;:xg::;‘;‘l Name Value Address (C.R) | User note -~
- [ Connections [ Sﬁmgmozm
B [ Settings i =t
] Desbalsngo de Scbrecorrents e
i 2:::”(:1:3 Zobrenananes Setting Group Select via Memu 09.02
T Active Settings Group 1 09.03
] 5ub_Sobretenséo
W [ PSL o
N Mend Text [ ¥ _Setting Group 1 Ensbled 05,07 1
= mcmxsﬁu . Setting Group 2 Disabled 09.08
j;::;’e'"e" s Setting Group 3 Disabled 09.09
-l M— Setting Group 4 Disabled 09.08
Distance Disabled 09.0B
Directional E/F Disabled 09.0C
Fhase Diff Disabled 09.0F
Overcurrent Disabled 09.10
Neg Sequence 0/C Disabled 09.11
Broken Conductor Disabled 09.12
Eorth Fault Disabled 09.13
SEF/REF Prot'n Disabled 09.15
Residual 0/V NVD Disabled 09.16
Thermal Overload Disabled 09.17
FowerSving Block Disabled 09.18
I ¥ VoIt Protection Ersbled (=B ]
Freg Protection Disabled 09.1E
df /dt Protection Disabled 09.1F
B Fail Disabled 09.20
Supervision Ensbled 09.21
System Checks Disabled 09.23
Auto-Reclose Disabled 09.24
Input Lahels Visible 09.25
Output Labels Visible 09.26
CI « VI Ratios Visible 09.28
Record Control Visible 09.29
Disturh Recorder Visible 09.28
Measure't Setup Visible 09.28
Conms Settings Visible 09.2C
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.

&3 MiCOM S1 Studio V4.0.1

¥ Quick Connect...  Fle Vi Options Help A N B0

Studio Explorer 1 x Start Page / Tutoriais.P545.5ub_Sobretensado® v X
[EE Eet R A0

g AW | ) |57, view = [P comments ﬂsave as |23 Copy | Search:
S @@ sastem i Toturiak] Namne Value Address (C.R) | User note ~
- Devce [P45] B Fail Disabled 09.20
o g:;:::ms Supervision Enabled 09.21
& :
| Desbalanco de Sobrecorrente et St i de]
:11 2:::;:’:;:9 bretarents Input Labels Visible 09.25
B e wais Output Labels Visible 09.26
B S CT ¢ VI Ratios Visible 09.28
iz - Record Control Visible 09.29
“ J,;SL i Disturb Recorder Visible 09.28
jmz:uﬂ;;o Measure't Setup Visible 09.28
R Comus Settings Visible 09.2¢
o | Counission Tests Visible 09.2D i
Setting Values Secondary [N
I DibxtshcRacord: Comtrol Inputs Visible 05 2F
Ctrl I/P Config Visible 09.35
Ctrl I/P Labels Visible 09.36
Direct Access Enabled 09.39
IntexiCM 64 Disabled 09.41
Function Key Visible 09.50
RPL Read Only Disabled 09,18
NIC Read Only Disabled 09. 5D
LD Contrast 1 09.FF
@[3 CT AND VT RATIOS
£ [ RECORD CONTROL
[ DISTURE RECORDER
[ MEASURE'T SETUP
) [ COMMISSICN TESTS
# [ CB MONITOR SETUP
& (3 OPTO CONFIG
# [ CONTROL INPUTS
& (3 CIRL I/P CONFIG
[ FUNCTION KEYS
[ SECURITY CONFIG
(3 CIRL I/P LABELS
@[3 Group 1
[ Group 2
[ Group 3
[ Group 4 |
v

[~
v

Figure 17
3.4 CT AND VT RATIOS

Adjust the PT primary and secondary voltage values.

4 MiCOM S1 Studio ¥4.0.1

€ Quick Connect...  File Print  Tc
Studio Explorer T x Start Page )/ Tutoriais.P545.5ub_Sobretens&o® | - X
il R Wi )2 J |57 view ~ Hsaveas | 23 Copy. | search:
] @sys;em[f:;:;ras} Name Value Address (C.R) | User note ~
= %VEE[ t] Ctrl I/P Config Visible 09.35
¢ jszg:f;“’"s Ctrl 1/P Lahels Visible 09.36
Sy — Direct hooess Enabled 09.39
|_] Direcional de Sobrecarrente e Visibl 9550
] Sobrecarga cLoon MY bl
03 biscamnis RPL Read Only Disabled 09.FB
D) S NIC Read Only Disabled 09.FD
T LD Contrast 11 09_FF
T i I
@ e Main VI Erimary 400.0 kv 0401
e [ ¥ Main VI _Sec 'y 1150 7 U802 |
=i TS VI Primary 0.0 kv 08.05
i — C5 VT Secondary 115.0 v 04 04
Phase CI Primary 3000 & 04.07
Phase CI Sec'y 5.000 & 04.08
SEF CT Primary 3000 & 04.0B
SEF CI Secondary 5.000 & 04.0C
MComp CI Primary 3000 & 04.00
MComp CT Sec'y 1.000 & 04 0E
€5 Input AN 04.0F
Main VI Location Line 08.10
CT Polarity Standard 08.11
SEF CT Polarity Standard 08.13
M CT Polarity Standard 0A.14
VI Connected Yes 08.18
[3 FECORD CONTROL
(3 DISTURR RECORDER
(3 MEASUBE'T SETUP
@ [ CIMISSION TESTS
(3 CB MONITOR SETUP
(3 OPTO CONFIG
(L3 CONTROL INPUTS
@[3 CTRL I/P CONFIG
@ [ FUNCTION KEYS
;[ SECURITY CONFIG
03 CIRL I/P LABELS
@[ Group 1
[ Group 2
[ Group 3
[ Group 4 v

Figure 18
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3.5 Phase Sequence

Click the “+” sign under “GROUP” and “GROUP 1 LINE PARAMETERS”. In the
“Phase Sequence” option, set the positive sequence.

4 MiCOM S1 Studio V-

LIRS Start Page / Tut 45.5ub_Sobretensao™* v X
e T - Lo = e | search:
= () System [Tutoriais] Name value Address (C.R)  User note ~
= "PDE"'C“E[PS"S] SEF CT Secondary 5.000 A 0A.0C
i ‘L—_-‘j Sz;::;m"s MComp CI Primary 3000 & 04.00
) Desbalango de Sabrecorrente ’gg“?ipﬁ: ik AR it
j‘ zx’t:‘:lg:e obreconents Main VI Location Line 04.10
B St CT Polarity Standard 0A.11
-1 Sub_Sobretenséo SEF CT Polarity Standard 04.13
ey M CT Polarity Standard 0A.14
T e VI Connected Yes 0A.18
[ MCL 61850 @# (3 RECORD CONTROL
[ Measurements 5[ DISTORE, RECOIDER,
Bapens o 0 Canmsaron eors
@
[ Disturbance Records = 3 ik il il
# [3 OPTO CONFIG
® [ CONTROL INPUTS
@[3 CIRL I/P CONFIG
@[3 FUNCIION KEYS
@ [3 SECURITY CONFIG
® CIRL I/P LABELS
= [ Group 1
I S E
Line Length 100.0 km 30.01
Line Inpedance 2.003 O 30.03
Line Angle 70.00 deg 30.04
KIN Res Comp 1.000 30.05
KZN Res Angle 0 deg 30.06
Mutual Comp Disabled 30.07
[ ¥ Dhose Sequence Stendard AEC 005 |
Tripping Mode T and 3 Pole 30.0C
¥ [ GROUP 1 VOLT PROTECTION
¥ [ GROUP 1 CB FAIL & P.DEAD
# (g GROUP 1 SUPERVISION
@ [ GROUP 1 INFUT LAEELS
# (g GROUP 1 OUTPUT LABELS
[ Growp 2
[ Growp 3
[ Group 4 ||
v
< >

Figure 19
3.6 GROUP 1 VOLT PROTECTION
In this field, the undervoltage and overvoltage functions are parameterized.

4 MiCOM S1 Studio V4.0.1

€¥ Quick Connect...  Fle VYiew Print Tools Options Help # % B "8
Studio Explorer 1 x Start Page / Tutoriais.P545.5ub_Sobretensdo* - X
% de 33 |5 . ‘
= de Ga |5 J |52 view v ZFile comments | il Save [ Save as | =3 Copy | Search: poledead
@?ys;:vmkg[:;::]aﬂ Name Value Address (C.R)  User note o
=@ e Line Impedance 2.003 Ohw 30.03
& ‘T'JSettm - Line Angle 70.00 deg 30.04
oo KZN Res Comp 1.000 30.05
|_] Desbalango de Sobrecorrente KZN Res Angle 0 de 30.06
3 Direcional de Sobrecorrente gt c‘m: - =
jgg::z:f:nte ¥ Phase Sequence Standard ABC 30,08
Tripping Mode 1 and 3 Pole 30.0C

|_] 5ub_Sobretens&o

I |

®-[aPsL

::‘nzg:;; ¥ Ve Messur T Mode Fel ¢ V<2 PhN .02
B Measurements ¥ Ve Operate Mode Vel & V<2 Any Ph 42.03
£ Events ¥ Vel Function DT 42.04
3 Disturbance Records ¥ Vel Voltage Set 50.00 ¥V 42.05
¥ V<l Time Delay 2.000 s 42.06

¥ Vel Poledead Inh Disabled 42.08

¥ V<2 Status Enabled 42.09

¥ V<2 Voltage Set 30.00 ¥V 42.04

¥ V<2 Time Delay 1.000 s 42.0B

V<2 Poledead Inh Disabled 42.0C

¥ V> Measur't Mode V>l & V»>2 Ph-N 42 .0E

¥ V> Operate Mode V>l & V>2 Any Ph 42 .0F

¥ V>1 Function DT 42.10

¥ V>1 Voltage Set 80.00 ¥V 2.11

¥ V>1 Time Delay 2.000 s 42.12

¥ V>2 Status Enabled 42.14

¥ V>2 Voltage Set 100.0 ¥V 42.15

¥ V>2 Time Delay 1.000 s 42.16

V1:1 Cmp Funct Disabled 42.23

V12 Cup Status Disabled 12,27

% [ GROUP 1 CB FAIL « P.DEAD
%[ GROUP 1 SUPERVISION

% [ GROUP 1 INPUT LABELS

® -3 GROUP 1 OUTPUT LABELS
[3 Group 2

[ Group 3

[ Group 2

B
| v

Figure 20
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The next step is to click on the highlighted icon to save the configuration.

45 MiCOM S1 Studio V4.0.1

€¥ Quick Connect...  Fie Print  Tools Hlp A N F W
Studio Explorer Start Page /"m‘ v X
o de Ba 5| Bl J 7 View v %File comments Il@ Save lﬂsave as |53 Copy | Search:
& @System[‘l‘utoriais] Name Yalue Address (C.R)  User note »~
- Device [PS45] Line Impedance 2.003 Ohm 30.03 1
& ‘—-,‘_gzt:;‘e;:"’"s Line Angle 70.00 deg 30.04
B
] Desbalango de Sobrecorrente &pn E:’;?e R e
ﬂ zz::;:'gge 20retoaents Mutual Comp Disabled 30.07
_,] S Biataenta Phase Sequence Standard ABC 30.0B
j Sub_ Sobretensdo Tripping Mode 1 and 3 Pole 30.0C
e B T T e |
jmz‘”s{;;; V< Measur't Mode Vel & Vez Ph-N 22.02
V< Operate Mode Vel & Ve2 Any Ph 42.03
,J?::::;e"'e"ts Vel Function DT 42.04
jDistuvbanceRecnrds Vel Voltage Set 50.00 v 42.05
V<l Time Delay 2.000 s 42.06
V<l Poledead Inh Enabled 42.08
V<2 Status Enabled 42.09
V<2 Voltage Set 30.00 Vv 42.08
V<2 Time Delay 1.000 s 42.0B
V<2 Poledead Inh Enabled 42.0C
¥> Measur't Mode ¥>1 & V»2 Ph-N 42.0E
V> Operate Mode V>l & V»>2 Any Ph 42 .0F
¥>1 Function hiky 42.10
V>1 Voltage Set 80.00 V 42.11
V-1 Time Delay 2.000 s 42.12
V>2 Status Enabled 42.14
V>2 Voltage Set 100.0 ¥ 42.15
V>2 Time Delay 1.000 s 42.16
V1>1 Cmp Funct Disabled 42.23
V1>2 Cup Status Disabled 42.27
#-[j GROUP 1 CB FAIL &« P.DEAD
# [ GROUP 1 SUPERVISION
#-_j GROUP 1 INFUT LABELS
# [ GROUP 1 OUTPUT LABELS
3 Group 2
[ Group 3
3 Group % |
v
< >

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

& MiCOM S1 Studio V4.0.1

£} Quick Connect... File  Wiew  Print  Tools  Options

Studio Explorer
AR A= J
= (©) System [Tutoriais]
(= 3@ Device [P545]
[+ Connections
[=)- |7 Settings
|_] Desbalanco de Sobrecorrente
|_] Direcional de Sobrecorrente
|_] Sobrecarga
|_] Sobrecorrente
Sub_Sobretensdo

7] NewFile
CamcL % Add Existing File...
j :I::r ‘3‘ Extract
__1 Disty

|
1 Properties

Figure 22
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The name of the file name appears as “000” change the name to “Sub_Sobretenséo .

4 MiCOM S1 Studio V4.0.1

£} Quick Connect... File Print  Tools  Options  Help
a x

Studio Explo

System [Tutoriais]
(= 1 Device [P545]
i+ [ Connections
= [ Settings
£k L] Desbalango de Sobrecorrente
| Direcional de Sobrecarrente
] Sobrecarga
|_] Sobrecorrente
|_] Sub_Sobretensdo
=-EPaL
- |_] Desbalanco de Sobrecorrente
|_) Direcional de Sobrecorrente

| ] Sobrecarga
Sobrecorrente

S IR N0 _Sobretensdo
[ Menu Text
[ MCL 61850
[ Measurements
[ Events
[ Disturbance Records

Figure 23

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

i~ Sub_Sobretensao. psl - PSL-Courier
File Edit Wiew Device Tooks Help

[7700/958 [PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% | B

Figure 24
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Note that the first 3 outputs appear in the figure below (highlighted in red). In this
tutorial, the first 4 outputs will be used. As in the standard file the fourth output is
already being used, it must be deleted.

lf' Sub_Sobretensao. psl - PSL-Courier

File Edt Yiew Device Tools Help

NdEES - BNy a b QQAQHEE O ||JI wDADAD:A G nki 280 BT EB
[ MiCOM P545 Programmable Logic |

I Output Contacts |

L b

0
Zone 1 Trip < g Output R1 |_/
iD'l DDB #508 P Straight < DDB #000 o
0
0
Signalling Fail . Output R2
ED'l DDB #311 P Straight < DDB #001 |-/'-
0
100
Any Trip N Output R3
ED'I DDE #522 Pe Dwell DDE #0102 L
0
D_I IMB4 Ch1 Input 1
DDB #0598 5
1 staight < GfB4ms [
D_ IMB4 Ch2 Input 1 0
DDB #104
100
CEBfail1 Trip 3ph Qutput RB
ED'l DDB #834 J Dwell < DDB #0058 |-/'-
0
KAl
Select or move components 3675/0 |PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10(18. Logic 54% @ SESIEEEEN

Figure 25

To find the fourth exit use the command “Crri+F”, type R4 and click the “Find”

button.
[ ——
Enter text or DDB number to find Help | I Find I
Text DDB
|R4 l Close |
™ Match case ™ Use optional ™, '?" wildcards
[ Whole words only I” Highlight associated signals More... I

Figure 26

Click on the arrow icon and then on the block with the right button and click on
“Delete”.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
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led Sub_Sobretensdo. psl - PSL-Courier
File Edt View Device Tools Help

NS - Pt A I AL AQAQAHEA M |JwDADAD:Ad G i 2 B3 BRI HE
[

Zone 2 Trip N
DDE #613

[ ] Zone 3 Trj
_\g DB #618.
[ > Zone P Trip

| | DDB #6523
i Zone 4 Tri

| :’} DB #8628
(1] Aid 1 DEF Trip
S DDB #505

Aid 2 DEF Trip
| DDB #521

500
1 Dwell
Highlight
= Delete .
AttachjEdit Label
Properties. .. El T TS
—Ezcnvnﬂ—:xlﬂl'lll I} : DB #158
[ GPS Alarm
‘g DDB #310
[ i Diff Trip
‘ | L ‘E DDB #5582 |
Ki] — o
Erase the selection 2054/514 PS45311A6MODOOM Group: 1 Timers=15{16; Contacts=1/32; LEDs=10/18. Logic 54% | ERIEp

Figure 27

Return the first three exits. Erase all blocks leaving only the three exits.

Lol Sub_Sobretensao. psI* - PSL-Courier

Fle Edit View Device Tooks Help

DBSEE » - | 2o | B MK [ RAQABTO I/ MDADAD: A& i< o8 0 B350

MiCOM P545 Programmable Logic | j

Output Contacts

0
: Qutput R1
1 Straight DD #000 E
0
0
i : Output R2
Straight DDB #0101 E
0
100
QOutput R3
1 Dwell DDE #002 E
0
kil — _'f_]
Ready 1229/261 |PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=4/32; LEDs=10/18. Logic 55%

Figure 28

Click on the R1 block and change the “Mode” to “pickup” and in the “Pickup
Value(ms)” option, set the value to zero. Repeat the procedure for blocks R2 and R3.
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2, Sub_Sobretensao. psl* - PSL-Courier - [=]x
D @A o Fo K w8 [RQQEHB OIS HDAD A Nt 280 BIEHDE
MiCOM P545 Programmable Logic | j
| Output Contacts |
a
Contact Conditioner Settings I Ight < 85[ L&gﬁé |./l. =]
0
Contact N. DDB #
ontai ame oo 5 o
Output R1 1] & Pickup Pickup Yalue [ms)
" Dropoff ;D
 Dwel hight < Output R2 "/"
" Pulse Dropoff Yalue (ms) 9 Eib]=E ]
" Pickup/Dropoff
" Straight-through
" Latching
Output R3
ell < DDE #002 l-/l-
0K Cancelar Ajuda I 0
=
L i
Ready 1321/105 PS4531A6MODOOM Group: 1 _Timers=15/16; Contacts=4/32; LEDs=10{18. Logic 55% | A

Figure 29
Click on the button highlighted in red and insert the R4 block with the same settings
as the previous ones.

2/Sub_Sobretensao.psl* - PSL-Courier - [=]x]
NDEEEE o [ Ff B Wy ML [AQAQEHE @I WDAD A& s« ofEe 852 E8E

MiCOM P545 Programmable Logic | j

[ Output Contacts |

Contact Properties @

Contact Conditioner Settings | k'Up < I:C))IEJ)t L}‘;ﬂ%é L/‘
Contact Name DDE # 0
Mode.
Pickup Value (ms)
" Dropoff 0
o [ o LA
" Pulse Dropoff Value (ms] 0
 Pickup/Dropoff
" Staight-through
" Latching
Qutput R3
k-Up < DDE #002 I-/l

[Toc | concen Auda | 0

=] o
o < |./ |.| re
a r =}
Kl —
Ready 1237/1 P54531A6MODOOM Group: 1 Timers=15/16; Contacts=4/32; LEDs=10{18. Logic 55% | Eiaileinaiis

Figure 30
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The next step is to associate the signals to be monitored with the output blocks. Click
the button highlighted in red and choose the following signal.

[¢2/5ub_Sobretenso.psi* - i - [=]x]
DESEE o[ L By B [QQQAHEB O J DD AD:A %k nnt-«+ 28 BT EE
| MiCOM P545 Programmable Logic | j

| Output Contacts I

Signal Properties @

Signals List | 0
o o o
:l |D_| >n Choose a signal name.. {1 Pick-Up Sﬁtg LtlltURﬂé ol
o T o Name DDB # 0

1>4 Tiip C 670 A
IN>1 Trip 671

IN>3 Trip 673 0

IN>2 Trip 672
IN>4 Trip 674 ; OupUtR2

ISEF>1 Tip 675 4 Pick-U '< |/|.
ISEF>2 Trip 676 P DDB#001

ISEF>3 Trip 677 0

ISEF>4 Trip 678

Broken Wire Trip 679
Themal Trip 680

Vel Tip. . . Output K3
SR B . utpul
1 Pick-Up < DDB #002 |'/"
I 0K I Cancelar Ajuda

0
1 pickup K OSPHR4 |-/=#

0
L — ;H
Ready 1089/0 PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=3/32; LEDs=10/18. Logic 55%
Figure 31

Repeat the previous procedure inserting three more blocks with the following signs
“V<2Trip”, “V>1 Trip” and “V>2 Trip”. Then click on the icon highlighted in red
and connect the blocks.

# Sub_Sobretensao. psl* - PSL-Courier. EEX
Flle Edt View Device Toolks Help

DEEESE o - | e b RQABEH|O[IADADAD Ak Nt 28 FEEE

I MiCOM P545 Programmable Logic | j

Output Contacts

0
t . O R1
D ofdE * | piekcup <G8
0
0
9 Qutput R2
D] i » I pickeUp < BB
0
0
; Qutput R3
D1 o5 » | piekeup [ G |l
0
0
V>2 T @ Output R4
D] opéds B | Pick-Up CeReR: b
0
L« dlj
Ready 967/2 [P54531A6MODOOM _Group: 1_Timers=15/16; Contacts=3/32; LEDs=10/18. Logic 54%

Figure 32
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Click on the highlighted icon to save the file, then close the logic block editor and
return to the “MiCOM” software.

3.8 Sending Settings to the

E Sub_Sobretensdo.psl® - PSL-Courier

File Edit View Device Tools Help
O S | AR IE AN
T DD A0 & = by &

Figure 33
Relay

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

& MiCOM S1 Studio V4.0.1

€¥ Quick Connect...

|_] Desbalango de Sobrecorrente
| Direcional de Sobrecorrente
|_] Sobrecarga
|_] Sobrecorrente
|_] Sub_Sobretensdo

[ PsL
|_] Desbalango de Sobrecorrente
| Direcional de Sobrecorrente
|_] sobrecarga
|_] Sobrecorrente
|_] Sub_Sobretensdo

[ Menu Text

1 MCL 61850

{1 Measurements

] Events

{1 Disturbance Records

Figure 34

{1}

Send both function settings and logic block.

Send to 'P545 (MICOM)' X

Select files to send

© Tosend a file to the device select the file and then click the 'Send" button

[ |sobrecarga.set
[J |sobrecorrente.set

Send | File Type o
I \:] Desbalanco de Sobrecorrente.set |Settings Files
O ‘Direciunal de Sobrecorrente.set Settings Files

Settings Files
‘Settings Files £

‘E:l.:b_!Br_tbretensEo.set Settings Files
Send | PSL file Group 1 Group 2 Group 3 Group 4 CRC Type Reference 1D
[ |Desbalango de Sobrecorrente.ps! D ‘ O . O O Enhanced logic-only v
O |Direcional de Sobrecorrente.psl E | ® 0 | O |enhanced logiconly
[ |sobrecarga.psl O B 0 [0 | Enhanced logic-only %
[0 sobrecorrente.ps! O O O O [ Enhanced logic-only v
Sub_Sobretens3a.psl /] | | | | B |Enhanced logic-only

Uncheck all

I Send I Close

Figure 35
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4. Quick software adjustments
4.1 Opening Quick

Click on the CTC application manager icon.

L
~
Conprove
Test Center
Figure 36
Click the Quick software icon.
&= Conprove Test Center 2.02.190 Build 7 — X

G Conprove Test Center

CONPROVE Version 2.02.190 Build 7
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
! |& Quick | H Differential W Multimeter
& VCC Aux IE,P Power Directional
| 515 Calibration “{" Distance
| Ty Test Plan ﬁ, Master
| Remote Generation Meter
% Power Quality SEtup
: dﬁg PSE 0o Equipment Set. / Tests
i _ﬁ Ramp #ﬂ‘ Settings
| Primary LI: Hamonic Restraint ﬁ Update Firmuware
| Primary Tests % e % Software Language w
% cT ¥ Synchronism
¥ OMT Owercument
<3 Transformer é] T Support .
| © Resistance Eé Transient Playback Documenta.hon and assistance
| £2 PMaster Hiz Volts/Hertz ) Tedorcls
B Videos
3 Contact
f Other 2] Foum
| Additional aplications 49 User Manual w
I @ Transient View &% Quick Guide v
B, Validate PDF Reports & Sef-diagnosis
¥ Statistical Analysis S Remote Access

| Copyright © Conprove 1984 - 2022
Figure 37
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@ o n_j H < | Quick 2.02.190 Build 7 Beta (64 Bits) - CE-6710 (0301018) — a X

Home  Display  Software Options [2]
B HrdSet. < GOOSE Set s On Editing... ’ B — x5 Waveform |y, Harmonics [ Set lspc Offset =l e Y w @]
@ sync.set. 5, svset i a2 Delete Test =) b accumulation [ Evaluations [{7 Set Vspe Offset 2 PIl|lEs| #
Direc Add  Reedit Stat  Stop  Settings Presen Recreate Restore View
Channels ¥ Connection Test Test (B Delete A  Phasors + |88 charts Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault ) Fault -~ X Monitoring - % Inputs Bin,, GOOSE and Analog ... | Waveform }"Accumulations |"Phasors |"Harmonics | Protection T X
[Ft | [egie Rl ade B — ¥ v GOOSE bputs v -
~  NOO1 v NOD1 Channel  Type Channel | Data
v Andlog. DC Ouiput )| |Bo Contact
v Binary Ouiputs % :Ei E""t‘z
onta
v GOOSE Ouiputs ) e Contact
v Time and Advancement ) BIOS Contact
) BIDG Contact
) BIO7 Contact
e D BI08 Contact
| salimesy hils IIE Contact
Chronometer 1 ) B Contact
Stop Interf. On Wait 5 o Contact
Disable 4 0s ) B2 Contact
Analog Special Inputs DC/AC
Gremred o ¥ ~  Vokage Channels
Stop Interf —
Channel  Type Channel | Total RMS | DC Value
Disable v
[ Actuztion Lock \iiait betw. Timers: |05
_ Cument Channels
(0 Fitax. GansationTvs: [~ o[ [
" [hhimm:ss] (Approximane) FL_F O Stand. Acquisition Mode Channel | Total RMS | DC Value
R Y Cean O Priortize Analog Inputs on Acquisition
<] — (=T O Enable Special Inputs/Gauge Transducers on Acqn

Error List Protection Status

+# | ON Line New Aux. Source 0,00V Heating: 0%

Figure 38
4.2 Configuring the Settings
When opening the software the “Settings” screen will open automatically (provided

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

’_ B v — s waveform bl Harmaonics H:Setlspcﬂffset
T Qﬁu:cumulatinn EEualuatinns H:SEt‘u‘spc Offset
Stat  Stop Settings
* Phasors

Generation Options

Figure 39

Inside the “Settings” screen, fill in the “General Inform.” with data from the “Tested
device”, “Installation location” and the “Responsible”. This makes reporting easier,
as this tab will be the first to be shown.
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Settings * -l
General General Inform.  System  Motes & Obs.  Ewplanatory Figures Check List Others  Connections |
Test:
| Descr: ‘LlndsrandO\reantaga Date: |
| Tested device
Idertf: 23031982 | Model [P545 v
| Type ‘Line Protection v| Manufacturer: |S:hneider v‘
[ Location
| Substation: | CONPROVE v]
Bay: [1 “
Address ‘\J’lscunde Oura Preto 95, Neighborhood - Custodio Pereira v‘
Cty: [ Ubedénda v State:
Responsible:
Name ‘Michel Rockembach de Carvalho v‘
Sector. ‘Engineering v| Registry: | 00001 \/‘ |
Tool Test
CE-6710 Series Num.: ‘D301D137CCM33222211USHVHGLGLGLZZDHXO
Default v Preferences QK Cancel
Figure 40
4.3 System

In the following screen, within the “Nominal” sub tab, the values of frequency, phase
sequence, primary and secondary voltages, primary and secondary -currents,
transformation ratios of VTs and CTs are configured. There are also two sub tabs
“Impedance” and “Source” whose data is not relevant for this test.

|Sett\n§s o ) - X -|

General

General Inform
NOD1
Nominal Impedance

Notes & Obs.

Explanatory Figures Check List Cthers  Connections

Source AYYY

Frequency:

Phase Seq.:

a —
60 Hz - b _]‘ YYY L

ABC - E H

OForward OEP»

3p power:

1p:

Primary Voltage (FF):
(FN):

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

Secondary Current:
VTIRF:

CTRF
VIRD/VTRF:

CTRE/CTRF:
Invert Polarity
I vTsF
dOvtp

|47.80 Mva
15,93 VA
130KV %

T3
3
T3

797 KV
200 kA g
150V
66,40V

500A

1200 Phase F
400.0

1,00

1,00

Neutral N Ground E Displ. D

ktovo: [300
ktovz [1o0
E ktolo: [100
IEP kto1z [100

FN (2 Vb F

[JCTsF
JcTE

D |4 w EF

| Defaut

v

Preferences oK Cancel

Figure 41
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There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a schematic with all the schematic of the connections between the test set and
the test equipment.

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

&

8

Direc
Channels

Then click on the highlighted icon to configure the hardware.

=

]

Ge Hrd Set,

hard

@' sync, Set.

isplay
"0 GOOSE Set
5, SV Set

4 Connection

Hardwar

5

Software Options

B L3

Add
Test Test

Figure 42

EZ | on Editing...

| Quick 2.02.190 Build 7 Beta (84 Bits) - CE-6710 (0301018)

| Channels Direct. (] *
o . .
. Model Resst for Hard. = O Basic Hard: Adapt |/0s Iv Nodes: Cenfirn
| Connected Set
CE6710 Advanced
| @ 2 v o E:DO GOOSE... Autoassociate Iv Autoassociate I'
+  Seral Number:
S 03010187CCM33222211USHVRGLGLGL2ZORXO | .. @ ON Line Sy 5. Value. . Clean Iv Clean Iv o~
=4 Import.... Export... @~
| Outputs: Analeg. and SV Inputs: Analog. and 5V Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
| ’— Analog Outputs Sampled Value Outputs |
i NOo1 " v S
— SISl S
| 11 ¥y () Forward o’ Voltage Channels ' | ¥ |
Nominal Line o=z -‘W“Lum Hardware Point
' A _IIEE--
. frequency: [60H2 v SO |2 ~[noot v |w
| Phase Seq.: ABC ~ AD_VO3 V3 > | NOO1 v Ve
3¢ power: [4780NVA AD_VOE |V ~[NO01T  w|UD -
Tgp: 15,93 MVA
Primary Violtage (FF): |13.80 KV
FN): [7.97kV
Primary Current: | 2,00 kA -
Secondary Voltage (FF): |115.0V
N [e80v Curment Channels v '| ¥ '| -
Secondary Curent: |5,00 A Voltage Channel Curmrents Channel | Hardware Point
LEHERA.0 FN |2 Vb AQ_VOZ ~ F |6 b AD_IDZ AD_lo2 - | NOO1 -
CTRF: [400.0 3 Ve AO_VO03 ~ 7 le AO_I03 ~ AO_103 12 ~ [ NDO1 vlle =
VTRD /VTRF: |1,UU Vab v E |8 IE AD_l04 14 | NOO1 v uop -
N
CTRE/CTRF: [1,00 FF Vbe v [ep [s] EP A0_l05 5 ~[Noo1  ~ D -
Veca ~ AD_lDG 13 * | NDOT *|uo -
Reverse Polarity
O vTsF O cTsF o 4] w v
kD k.10
Ovro OcTe Calc. = Calc
kW2 ~ k.12
[| O Equal Parameters Among Nodes k [ovoaoo [wvz]io0 k [ 100 [w2 100
L
Figure 43
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Choose the channel configuration; adjust the auxiliary source and the method of
stopping the binary inputs. To finish click on “OK”.

Settings

Master Slave 1 Slave 2

Model  CE-6710

Analog Outputs:
Standard - Voltages
© 4x300V; 100 VA
(O 2x600V: 130 VA
(O 2x300V; 150 VA

(O 1x600V: 350 VA
() 1x300V; 250 VA

() Customized Assoc

Standard - Cuments:
© 6x 324 210VA
O 3x64 A 400 VA
O 2x96 A 550 VA
O 2x 10,00 A; 300 VA

O 1x192A; 1100 VA

() 126,00 A; 360 VA

Electromechanical
(O 1x75A; 700 VA
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Figure 44
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BOZ: NO BO4: NC

BO5 and BOB type:
© Convertional BO5:  NO ~
BOB: NO v

O IRIG (BO5) /Clock {BO6)

Transistor TIL
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Bl4: | Bl - Contact -
BI5: | Bl - Contact 7
BI6: | BI- Contact =
BI7: | BI- Contact -
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BI11: | Bl - Contact =
BI12: | Bl - Contact =

] Considers absolute values to Voltage-BI

Auniliar Source
250V
20V
60V
48V
24V

Other

Al 1-8 = 2V; 20V, 600V
Al 7-12 : 200mV; 2V; 600V

Cancel

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

| Channels Direct.

Model
CE6710

Serial Number:

Remotes m

03010187CCM33222211USHVRGLGLGL2Z0RX0

m] x
Set () Advanced -
£ GOOSE. Cancel
i 5, 5. Value...
B ON Line w 5. Value Import.. Export...
@4
Figure 45

6. Test structure for function 27/59

6.1 Voltage x Time > Overvoltage screen

Click on the tab “Protection > Voltage x time >Overvoltage” so that the data set in
the relay are configured in the software. Next to the voltage “V”” chooses a node as a
reference, in this case “A0 V01”. Only after choosing the node are the fields for
setting function 59 active.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Phone (34) 3218-6800

Home Page: www.conprove.com -

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

26



Display

Softwar:

€ Options

O 4
ONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

& | [y 5 [ < | Quick 202190 Build 7 Beta (64 Bits) - CE-6710 (030101)

B HrdSet. < GOOSE Set On Editing... ’ B — x5 Waveform |y, Harmonics [ Set lspc Offset =l e Y w @]
@ sync.set. 5, svset & ete Test — |24 Accumul lation (B Evaluations [f7 Set Vspc Offset > PIl|lEs| #
Direc Add  Reed ) Stat  Stop  Settings Presen Recreate Restore View
Channels 3 Connection Test Test ) Delete A - Phasors + |88 ®  Chars layout -
Hardware Results Generation Options Report  Units Layout
Pre-fault ) Fault -~ X Monitering - % Inputs Bin., GOOSE and Analog .. | Waveform }"Accumulations | "Phasors }"Harmonics ) Protection | T X
Faut ] | [Tavgle et Ao o ‘ Curertxtime | Voltage x time | Diferential  Ham. Restr.  Directional  Frequency
v NOO1 v NODT | Overvoltage | - Undervokage
v Analog. DC Output An o~ Vo AO_VD1 ~ Edit Curve: () Graph with respect to Pkp Temp.  Chart ~
v Binary Outpuis 1,00
t
v GOOSE Ouiputs
0,800
v Time and Advancement
0,500
e 0.400
 Timers - X
Chronometer 1 0.200
Stop Interf. On Wait v
Disable v 0s L 100 200
Chronometer 2: Capture Tmeby: @ Chron. 01 () Chron. 02 Simulation ~
Stop Interf Dial Tme: [ Clear
Disable v
Timed Curve: Fjc V% Tol: [5.00%
[ Actatontock Wit betw. Timers: [0 s Pkp Expected Dip Expected t Expected V fbsol. Tol: [050V
- e e
0 wionTe: [T e : :
Thi:mm:ss] (Appreximate) Inst. 1: [ ' [ & [ t%Tol: |500%
Man. Increasel®@ Ampl. [ Angle Clean Inst. 2: | r' [ r' [ t Absal. Tol.: [30.00ms
| « o500
ErorList | Protection Status
43 | ONLine New Aux. Source 110,00V | Heating: 0%

Figure 46

6.2 General Adjustments 59

According to the relay software settings, these values are entered in the “Quick”
software. Element 59-1 pick-up equals 80.00V with actuation time equal to 2.0s and
element 59-2 pick-up equals 100.00V with actuation time equal to 1.0s. Adjust the
absolute and relative tolerances for both voltage and time. These values are taken
from Appendix A.2. There is also a field where the type of simulation is required,
being possible single-phase-ground, two-phase and three-phase.
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Figure 47

6.3 Timed Element Pick-up Test 59-1

For the pick-up test, a ramp is used to increase the voltage value. To do this, choose
the “Ramp ” option on the “Fault > NO1” tabs and click on the highlighted icon.
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For the initial value, set 79.50V, for limit value 80.50V, with an increment of 100mV
and a time of each increment as 3.0s.
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Figure 49
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Set the stop interface, which in this case is “BI03” and start the generation
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clicking on the icon highlighted below or using the shortcut “4/t + G”.
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To view the values being generated, click on “N01” within the “Monitoring”

Figure 50

After the performance, click on the highlighted icon to capture the point.
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In this case, the pickup found was 80.10V, being within the tolerance provided by the

manufacturer.

6.4 Element 59-1 point test

To check the operating time of element 59-1, remove the “Ramp” by choosing the
“Direct” option and inject voltage values above the pick-up value. Keep the stop
interface at “B/03”. The following figure shows the value of 85.00V already captured

and the value of 95.00V to be captured.

[ &5 I = | Quick 202.190 Build 7 Beta (64 Bits) - CE-6710 (0301013) o X
Home  Display Software Options [2]
G5 HrdSet. < GOOSE Set s On Editing... - ’ B — x5 Waveform |y, Harmonics [ Set lspc Offset = B w @]
@ sync.set. 5, svset & ete Test =) b Accumu lation [ Evaluations [ Set Vspc Offset = PIl|lEs| *
Direc Add  Reed ) Start  Stop  Seftings Present Recreate Restore View
Channels ¥ Connection Test Test (B Delete A  Phasors Report |BE| B Charts Layout
Hardware Results Generation Options Report  Units Layout
Pre-fault I’Fault | -~ X Monitering - % Inputs Bin,, GOOSE and Analog .. | Waveform }"Accumulations | Phasors |"Harmonics }* Protection T X
Fault | [Angle Ret: | Ao \,H Curertxtme  Voltage x tine  Difercniial Ham. Restr.  Directional  Frequency
Overvolt Undervoltage
~ || Channets/ Definition | Di ~ | Channels/ Definition 0= g
Point | Channel Point | Channel | Mod. | Ang. An vV AD_VO1 v Edt Curve... () Graph with respect to Pip Temp.  Chart o
Va |ADVOI Va |ADMOI  [3500V |0°
Vb [AD_vO2 Vb ADVDZ  |3501V |2400° SooltE!
Ve |AO_VO3 Ve [A0VD3  [9s00v |1200°
la |A0_I01 0 [ 20101
b [A0102 [0A 0 60,00 Hz b |AO_I02 -
e [A003  [0A 0 €0.00 Hz | Il [aogos |- 100
= llubot [aovos [ov 0* 60,00 Hz _.r
3 ~ Timers - X
= lluooz [A0i04  [0A 0" 60.00 Hz
UDO3 [A0_105  [DA 0 €000 H Chronameer | T
UD04 TD 106 DT 0 200 Hz e - VI
20| A 00 Hz — 0
Bio3 h 2.02s 70.00 80.00 30.00 1000 1100 1200
Chronometer 2: Capture Tmeby: @ Chron. 01 () Chron. 02 Simulation: | ABC -~
Stop Interf Dl Tme: [ Clear
Disable v
Timed Curve: [Ela» v Tal: [200%
« Analog. DCOuput [ Acttonlock Wit betw. Timers: [0s Fkp Expected Drp Expected t Expected V fbsol. Tol: [050V
: e e
v Binary Outputs (0D FoxMax. GanaraterTima: [ [~ [ Timed: £ ;
pr— I | mats) Inst. 1: [80,00V & [ s [200s 1% Tol: [200%
~ puts
Man. Increasel®@ Ampl. [ Angle Clean nst.2 [10000v P & [ r' [100s t Absal. Tol.: [40.00ms
v Time and Advancement
| « o500
ErorList | Protection Status
44 | ONLine New Aux. Source 110,00V | Heating: 0%

Figure 52

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

6.5 Timed Element 59-2 Pick-up Test

Click on the “Fault” tab, choose the “Ramp” option and the “...”

provided by the

icon and enter an

initial value of 99.50 V, limit value of 100.50V, with an increment of 100.0mV and a

time of each increment as 2.0s.
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Figure 53

Change the interface to “B/04” and start the generation through the shortcut “Alr +
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The pick-up value found for element 59-2 was 100.00V, being exactly the
parameterized value.

6.6 Element 59-2 point test

Return the “Channels/Definition” field to “Direct” to check the operating time of
element 59-2. Points with voltage values above the pick-up must be tested. The figure
below shows the value of 105.00V already captured and the value of 115.00V not yet
captured.
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Figure 55

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

6.7 Voltage x Time > Undervoltage screen

First, click on the tab “Protection > Voltage x time > Undervoltage” so that the data
set in the relay are configured in the software. Next to the voltage “V” chooses a
node as a reference, in this case “40 V01”. Only after choosing the node are the
fields for setting function 27 active.
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Figure 56
6.8 General Adjustments 27

According to the relay software settings, these values are entered in the Quick
software. Element 27-1 pick-up equals 50.00V with actuation time equal to 2.0s and
element 27-2 pick-up equals 30.00V with actuation time equal to 1.0s.

There are also fields where absolute and relative tolerances for both voltage and time
must be entered. These values are taken from Appendix A.2.
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Figure 57

6.9 Timed Element 27-1 Pick-up Test

First change the stop binary to “BI01”. For the pick-up test, a ramp is used to
decrease the voltage value. To do this, choose the “Ramp” option on the “Fault >
NO1” tabs and click on the highlighted icon.
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Figure 58
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Enter an initial value of 50.50V, threshold value of 49.50, with a decrement of
-100.0mV and a time of each decrement as 3.0s.
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Figure 59

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

relay performs the drop-out. For this, click on “Actuation Lock”.
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Start the generation by clicking on the “Start” icon or via the shortcut

Figure 60

“Alt+ G”.
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Figure 61

In this case, the pick-up found was 50.00V, being exactly the value adjusted in the

relay.
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Element 27-1 point test

Return the “Channels/Definition” field to “Direct” to check the operating time of
element 27-1. Points with voltage values below the pick-up must be tested. The figure
below shows the value of 45.00V already captured and the value of 35.00V not yet
captured.

NOTE: Remember to always block the first actuation.
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6.11

Figure 62

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

Timed Element 27-2 Pick-up Test
Change the binary to “BI102”, click on the “Fault” tab, choose the “Ramp” option

and the “...”” icon and enter an initial value of 30.50V, limit value of 29.50V, with a
decrement of - 100.0mV and the time of each decrement as 2.0s.
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Figure 63

Check the field “Actuation Lock” and start the generation through the shortcut “Alt
+ GJ).
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The pick-up found for element 27-2 was 30.10V, being within the tolerance provided
by the manufacturer.

6.12 Element 27-2 point test

The following figure shows the value of 29.00V already captured and the value of
25.00V not yet captured.
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Figure 65

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

7. Report

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

Descr.: Under and Overvoltage

Date: 28/06/2022 09:19:16

; Software: Manual_CTC; Version: 2.02.190 Build 7
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 Ouro Preto 95, Neighborhood - Custodio Pereira
City: Uberlandia; State: MG

Figure 67

Home Page: www.conprove.com -

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

Phone (34) 3218-6800 Fax (34) 3218-6810

E-mail: conprove@conprove.com.br

41



APPENDIX A

CO

IDSTI

ROVE

A 3ZCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

A.1 Terminal Designations
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A.2 Technical data
Undervoltage
Accuracy
DT Pick-up: Setting +2%
IDMT Pick-up:  0.98 x setting +2%
Drop-off: 1.02 x setting +2%

Definite time operation:
+40 ms or 2%, whichever is
greater

Repeatability: 1%

IDMT characteristic shape:
+40 ms or 2%, whichever is

greater
Reset: <7/5ms
Overvoltage
Accuracy
DT Pick-up: Setting +1%
IDMT Pick-up: 1.02 x setting +2%
Drop-off: 0.98 x setting +2%

Definite time operation:
+40 ms or 2%, whichever is
greater

Repeatability: 1%

IDMT characteristic shape:
+40 ms or 2%, whichever is
greater

Reset: <75 ms
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Equivalence of software parameters and the relay under test.

Table 1
Quick Software Schneider P545 Relay

Parameter | Figure Parameter | Figure
Overvoltage
Pkp Instant.1 47 V>1 Voltage Set 20
Time_ Instant.l 47 V>1 Time Delay 20
Pkp Instant.2 47 V>2 Voltage Set 20
Time_ Instant.2 47 V>2 Time Delay 20
Undervoltage
Pkp Instant.1 57 V<1 Voltage Set 20
Time_ Instant.1 57 V<1 Time Delay 20
Pkp Instant.2 57 V<2 Voltage Set 20
Time_ Instant.2 57 V<2 Time Delay 20

INSTRUMENTOS PARA TESTES ELETRICOS _—
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