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Test Tutorial

Equipment Type: Protection Relay

Brand: SCHNEIDER (AREVA)

Model: P545

Function: 67 or PTOC - Directional Overcurrent

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

Objective: Perform tests on the directional overcurrent function to
prove the operating time and its directionality

Version control:
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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 Overcurrent software

1. Relay connection to CE-6710
Appendix A shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Source. VVdc to pin M2 on the relay

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

Aux Vdc

Max.
300V

Figure 1

1.2 Current and 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 pin D22. To establish
the connection of the current coils, connect channels 11, 12 and I3 with pins D1, D4
and D7 of the relay terminal and common to pins D2, D5 and D8. If these last three
points are short-circuited, connect all commons to this point.

C A ANALOG OUTPUTS

90 | GG
v @ @ « @ @

- @@
- @O

Figure 2
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1.3 Binary Inputs

Connect the binary input of the CE-6710 to the binary output of the relay.

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

The figure below shows the details of the connections.

[ BINARY/ANALOG INPUTS

”%1 | BI2 BI3 B4 BI5 BI6 |
9/ 0 @ 0 0 6
© © 0000

BI7 BI8 BI9 BI10 BI11 Bl12
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 51
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 (rear 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 succeeded

Operation success. Please complete configuration..

Type: P545

Model: P54531JA6MODOOM
Plant reference: MICOM

Description: MICOM P543/P545
Serial Number: 1791992

Software Reference:  P545__ 6S_DO00_B
Device Banner SENHA PADRAD

% Please select language of settings files:

|EnGLIsH ]

% Please enter Name and Cormment:
Name

=5 |
Comment
[micom \

[ Back ]I Finish I[ 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  Help
Studio Explorer o X
)23 & 8= |
=] @System[Tutoriais]

= @ Device [PS45]

[=) [ Connections
&> Connection [Connection 1]

4 >
~3PsL ] Mew File
[ MenuTel 23 Add Existing File...

[ amMCLe18Y—
i e 4} Extract Settings

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

3|
|

' Properties

|

Figure 12
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Enter the relay password, default value “AAAA”.

44 Device Password @

Enter Device Password

Please type the password for device
Model P54531]JA6M0ODO0OM
Plant reference MICOM
Description MIiCOM P543/P545
Serial Mumber 1791992

Software Reference P545 6S_D00_B
Device Banner SENHA PADRAO

L Password :
\urL\\'n [ I

24

[ OK ] [ 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 “Direcional de
Sobrecorrente”.

¥ MiCOM S1 Studio V4.0.1

{} Quick Connect... File Yew Print Tools Optons Help
Studio Explorer q x
= de X | % Ga R

= (&) System [Tutoriais]

= by Device [P545]
[ Connections
=) |7 Settings
B
|_] Sobrecorrente
&-[& PSL
|_] Sobrecorrente
[ Menu Text
[ MCL 61850
|1 Measurements
| Events
[ Disturbance Records

Figure 14
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Parameterization of the Schneider P545 relay

3.1 Frequency

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

@ M S§1 Studio V4.0.

€ Quick Connect...

‘Studio Explorer Start Page )/ Tutoriais.P545.Direcional de Sobrecorrente™ | X
= A Ga |4 | El- J |7 view + [Z|File comments | @l Save g Save as |3 Copy Search:
E ?;ﬁ:‘:ﬁi‘[‘;?z;‘]ﬂﬂ Name value Address (C.R)  User note ~
G- Connections Enth— —
= [ Settings

) Direcional de Sobrecorrente

Sys Fn Links

2 Disturbance Records

[ CB CONTROL

[ DATE AND TIME
[ CONFIGURATICN
[ CT AND VT RATIOS
[ RECORD CONTROL
[ DISTURE RECORDER
[ MEASURE' T SETUP
[ COMISSION TESIS
[ CB MONITOR SETUP
(3 OPTO CONFIG

[ CONTROL INPUIS
[ CIRL I/P CONFIG

1 sobrecorrente U 90593
L i Description MiCOM PS43/P545 00.04
b B Plant Reference icaM 00.05
1) Sobrecorente A
[ Menu Text
3 MCL 61850 8
~ [ Frequency %0 B 0005
3 Events a

v

Figure 15
3.2 CONFIGURATION

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

€ Quick Connect... e View Print T

Studio Explorer 2 x

ional de Sobrecorrente™ - X

& de Ga |5 |-

Start Page / Tutoriais.P545.

J 7 view ~ [Z|File comments | @save [l Save a5 | a Copy | Search:
@25;:;"‘:5[:;‘:;']‘“] Name Value Address (C.R) ~
&1 [ Connections b
& [ Settings
) Direcional da Sobrecorrente i
0 Sobrecorrente | |
g ‘-JP_S‘L I Setting Group Select via Memu 03.02
res i Active Settings Grou 1 09.03
(ML 61850
[ Measurements
jg‘;zs;mﬂmv " [ Setting Group T TS 5507 ]
Setting Grow 2 Tisanied 55,08
Setting Group 3 Disabled 09.09
Setting Growp & Disabled 09.08
Distance Disabled 09.08
Directional E/E Disabled 09.0C
Phase Diff Disabled 09.0F
[ T Dvercurrent Enabled 0510
Teg Sequence 0/C Tisabied 0511
Broken Conductor Disabled 09.12
Earth Fault Disabled 09.13
SEF/REF Prot'n Disabled 09.15
Residual /Y NVD Disabled 09.16
Thernal Overload Disabled 09.17
Poverswing Block Disabled 09.18
Volt Protection Disabled 09.10
Freg Protection Disabled 09.1E
df/dt Protection Disabled 09.1F
B Fail Disabled 09.20
Supervision Enabled 09.21
Systen Checks Disabled 09.23
Auto-Reclose Disabled 09.24
Input Labels Visible 09.25
Output Labels Visible 09.26
CT & VI Ratios visible 09.28
Recozd Control visible 09.29
Disturh Recorder visible 05.28
Measure 't Setup Visible 09.28
Couns Settings Visible 09.2C v
< >

Figure 16
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All parameterization will be done with values referenced to the secondary.

€A MiCOM S1 Studio V:

© Quick Conne

Studio Explorer .P545.Sobrecorrente™ |

Z e la |8 FL File comments | (@l Save e Save as | 23 Copy | search:
= @ System[Tutoriais] value Address (C.R)  User note ~
oo it Zon i
upervision nable :
i lé‘ccnnec"”" [Cotoetoani(] System Checks Disabled 09.23
5 & Settings Auto-Reclose Disabled 09.24
-] sbeecsifet Input Labels Visible 09.25
= e Output Labels Visible 09.26
jmg‘”ﬁ:g;é CT & VI Ratios Visible 09.28
S Record Control Visible 09.29
£ Events Disturb Recorder Visible 09.28
- A Messure 't Setup Visible 09.28
Couns Settings Visible 09.2¢
Commission Tests Visible 09.2D
[ Setting Values Secondsry 0525 ]
Comtrol Tnputs FIsTpie 5. 2F
Ctrl I/P Config Visible 09.35
Ctxl I/P Labels Visible 09.36
Direct Access Enabled 09.39
IntedMiCaM 64 Disabled 09.41
Function Key Visible 09.50
REL Read Only Disabled 09.78
NIC Read Gnly Disabled 09.50
LD Contrast 1 09.FF
& [ CT AND VI RATIOS
@ [ RECORD CONTROL
# [ DISTURB RECORDER
] uMEﬂS"RE'T SETUP
& [ COMISSION TESTS
& [ CB MONITOR SETUP
] u OPTO CONFIG
® [ CONTROL INPUIS
& [ CTRL I/P CONFIG
# [ FUNCTION KEYS
& [ SECURITY CONFIG
& [ CTRL I/P LABELS
@ [ Group 1
3 Group 2
[ Group 3
[ Group & :
v
& 3

Figure 17
3.4 CT AND VT RATIOS

Adjust the values of primary and secondary voltages and currents and the polarity of
the CT.

45 MiCOM S1 Studio V4.0.1

£} Quick Connect...  Fie

Studio Explorer X Start Page / Tutoriais.P545.Direcional de Sobrecorrente™® - X
Hoe || E J I\ view + [ File comments \HSaveas | 23 Copy | Search:
@@ System [Tukoriai] Name Value ‘Address (CiR). | User-nota ~
= @Ce s 55] Direct Access Enabled 09.39
LL'J‘ &= g::‘t:;:m"s InterMicOM 64 Disabled 09.41
e e Function Key Visible 09.50
jg::;‘z:?::;?h'em"eme RPL Read Only Disabled 09.FB
& NIC Read Only Disabled 09.FD
il 3 Scbrecorente LCD Contrast 11 09.FF
ol 5 I 1 A V3 i — I
ML 1850 Main VI Primary 400.0 kv 0401
Moot [ ¥ Main VI Sec'y T15.0 ¥ 0.0z ]
it TS VT Prinaty 000 RV 50
o — C5 VT Secondary 115.0 ¥ 08.04
Phase CI Primary 3000 A& 08.07
I ¥ Phase CI 5ecy 5.000 & [ ER |
SEF CI Primary 3000 & [
SEF CI Secondary 5.000 & 08.0C
MComp CT Primary 3000 & 04.00
MComp CT Sec'y 1.000 & 08.0E
€5 Input AN 08.0F
Main VI Location Line 04.10
[ ¥ CT Polarity STandard m
EF CT Polarity Tandard
M CT Polarity Standard 08.14
VI Connected Yes 08.18
@ [y RECORD CONTROL
@ [y DISTURE RECORDER
% [j MEASURE'T SETUP
@& [ COMMISSION TESTS
@& [ CB MONITOR SETUP
@ (3 OPTO CONFIG
@ [ CONTROL INPUTS
@ [ CTRL I/P CONFIG
[ FUNCTION KEYS
[y SECURITY CONFIG
% [ CIRL I/P LABELS
@ [ Group 1
[ Group 2
[ Group 3
[ Group &
v
sl 2]
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Figure 18

3.5 Phase Sequence

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

&5 MiCOM S1 Studio V4.0.1

£} Quick Connect...  File Wiew

Studio Explorer Start Page ) Tutoriais.P545.Direcional de Sobrecorrente™ - X
% dle 23 |3 | E]- .
Hde a5 |5 J | view - 2Pl conments [ save |ied save a5 | S Copy | Search:
= @sys«;z'v‘?ciT[:;:;I]aSI Name Value Address (CR) | User note ~
= e e SEF CT Secondary 5.000 & 08.0C
i ‘f‘smms MCoup CT Primary 3000 & 08.00
=& :
i MComp CT S 1.000 & 08.0E
) Direcional de Sobrecorrente Cs";‘ﬁp“t See, = e
Soby l
i L,,-sjl_ EAERIERE Main VI Location Line 08.10
. ym—— ¥ CI Polarity Standaxd 0811
b A SEF CT Polarity Standard 08.13
oot M CT Polarity Standard 08.1%
‘—‘Measmemems VI Comnected Yes 08.18
jEVEm @ [ RECORD CONTROL

# [ DISTURE RECORDER
[ [ MEASURE'T SETUP
@ [ CRMISSION TESTS
@ [ CB MONITOR SETUP
[ [3 OPIO CONFIG

[ [ CONTROL INPUTS
@[3 CIRL I/P CONFIG
[ [ FUNCTION KEYS

[ [ SECURITY CONFIG

[ Disturbance Records

@ [ CIRL I/P LABELS
&[5 Group 1
= W GROUP | LINE PARAMETERS

Line Length 100.0 kn 30.01

Line Impedance 2.002 Ohm 30.03
Line Angle 70.00 deg 30.04
KZN Res Comp 1.000 30.05
KZN Res Angle 0 deg 30.06
Mutual Comp Disabled 30.07
[ Thase Sequence Standard AEC 3005 ]
Tripping Mode T and 3 Pole 30.0C
% [] GROUP 1 OVERCURRENT
% [J GROUP 1 CB FAIL & P.DEAD
& [ GROUP 1 SUPERVISICN
% [J GROUP 1 INEUT LABELS
@ [ GROUP 1 OUTEUT LABELS
[ Group 2
[ Group 3
(3 Group &
v
< >

Figure 19
3.6 GROUP 1 OVERCURRENT

In this field, the directional overcurrent function is configured.
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4 MICOM S1 Studio V4.0.1

£} Quick Connect...  Fle Options  Help A & B &

Studio Explorer LIRS Start Page / Tutoriais.P545.Direcional de Sobrecorrente™ - X
O HEE W W 221 J |7 view ~ [ZFile comments | (@ Save [ Save as |3 Copy | Search:
E @;‘fsézmg‘;;:;']“] Name Value Address (CR) | User note ~
" & Connections i ITEASURE ;% SETUP
o e (3 COMISSION TESTS
5 ITOR SETU!
) Direcional de Sobrecorrente i gi;gnguif_msu L
] sobrecorrente e
& F9PsL # [ CONTROL INPUTS
L SMWTM @ 3 CIRL I/P CONFIG
[ MCL 61850 # [ FUNCTION KEYS
il % [ SECURLTY CONFIG
:‘Emt; (3 CTRL I/P LABELS
L o Group 1
[ Disturbance Records o B I IR
Line Length 100.0 km 30.01
Line Iupedance 2.002 Chu 30.03
Line Angle 70.00 deg 30.04
KZN Res Coup 1.000 30.05
K2N Res Angle 0 deg 30.06
Mutual Coup Disabled 30.07
¥ Phase Sequence Standard ABC 30.08
Tripping Mode 1 and 3 Pole 30.0C

= W GROUP 1 OVERCURRENT
¥ I»>1 Status Enabled 35.01
¥ I>1 Function DT 35.02
¥ I»1 Directional Directional Fwd 35.03
¥ D>l Current Set 5.000 & 35.04
¥ I>1 Time Delay 0s 35.05
¢ I»1 tRESET 0 s 35.09
T5Z status Disabled 35.08
I>3 Status Disabled 35.13
I>4 Status Disabled 35.18
l ¥ I> Char Angle 30.00 deg 35.1C ]
T> Blocking TOI11L 35.10
% 3 GROUP 1 CB FAIL & P.DEAD
# [ GROUP 1 SUPERVISION
% [j GROUP 1 INPUT LAEELS
# [ GROUP 1 OUTPUT LABELS
[ Group 2
[ Group 3
[ Group & ]
v
$ >

Figure 20
The next step is to click on “Save” to save the configuration.

45 MIiCOM S1 Studio V4.0.1

£} Quick Connect...  File Print

Studio Explorer a1 x Start Page  Tutoriais.P545.5obrecorrente | - X
J 7 view » [Z|File comments Iﬂsave |ﬂ Saveas |23 Copy | search: vts
5@ System(Tutodiak] Name Value Address (CR) | User note ~
- §@Device [PS45] @ [ CIRL 1/P LABELS
(=) [ Connections
& Connection [Connection 1] I SroupyL
g,/ = [y GROUP 1 LINE PARAMETERS
e L’Sm'”gbs Line Length 100.0 kn 30.01
e é_stso iEsaieiRe) Line Impedance 2.000 Ohu 30.03
B Meni Text Line Angle 70.00 deg 30.04
Earcsios k2N Res Comp 1.000 30.05
oo KZN Res Angle 0 deg 30.06
EaEvents Mutual Comp Disabled 30.07
(8 Diourtoic R Phase Sequence Standard ABC 30 DB
Tripping Mode 1 and 3 Pole
——_
Tl Status Enabled
I>1 Function IEC V Inverse 35 02
I>1 Directional Non-Directional 35.03
I>1 Current Set 750.0 mA 35.04
I>1 TS 400.0e-3 35.06
I>1 tRESET 0s 35.08
I>2 Status Enabled 35.08
I>2 Function b1l 35.0B
I»2 Directional HNon-Directional 35.0C
I>2 Current Set 7.500 & 35.00
I>2 Time Delay 300.0 ms 35.0E
I>2 tRESET 0s 35.12
I>3 Status Enabled 35.13
I>3 Directional HNon-Directional 35.14
I>3 Current Set 10.25 & 35.15
153 Time Delay 0s 35.16
I>4 Status Disabled 35.18
I> Char Angle 30.00 deg 35.1C
I> Blocking 001111 35.1D
[ [ GROUP 1 CB FAIL « P.DEAD
[ GROUP 1 SUPERVISION
@ [j GROUP 1 INPUT LABELS
[ GROUP 1 OUTPUT LABELS
[ Group 2
[ Group 3
(g Group % L4
v
< >

Figure 21
3.7 PSL
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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  Help

Studio Explorer o x
DAEALS IS
= (&) System [Tutoriais]
(=) @ Device [P545]
i+ | Connections
=[5 Settings
] Direcional de Sobrecorrente

Sobrecorrente

[ Menf (23 add Existing File...
camc o
[ Mea ?
[ Ever
[ Dist

Extract

|
ﬁj‘ Properties
Figure 22
The name of the file name appears as “000”, change it to “Direcional de

Sobrecorrente”.

& MiCOM S1 Studio V4.0.1

¥ Quick Connect... File  Wiew  Print  Tools  Options

Studio Explorer
= de X | % 3a ||
= (&) System [Tutoriais]
(= 5@ Device [PS45]
[+ [ Connections
=[5y Settings
|_] Direcional de Sobrecorrente
] Sobrecorrente
=7 PSL

[Npirecional de Sobrecorrente
|_| Sobrecorrente

[ Menu Text

[ MCL 61850

|1 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.
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Ready [7475/467 [PS45311A6MODOOM 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). This output
must be associated with a non-directional overcurrent signal.

5 Direcional de Sobrecorrente. psl - PSL-Courier
File Edit View Device Tooks Help

[ MiCOM P545 Programmable Logic | :|
Output Contacts
0
D S sraight < Bofan ]
0
0
o svaot |3
0
100

Any Trip Output R3
b2 DDB #522 Dwell DDE #002
B4 ChT Tput |
DDB #096 v

o Output RS
Straight DDE #004 E

0

IM64 Ch2 Input 1
DDB #104

100
CBfail1 Trip 3ph Qutput R
.D'I DB 4834 Dwell DB #0058 !
0
L —— ;I_I
Ready [3517/0 [P54531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% | Siailaaian

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.
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5 Direcional de Sobrecorrente.psl - PSL-Courier

File Edit View Device Tools Help

DEBESE - - Fk% ¥y #[L] RQQHB O I ®DAD DA% Nt o8e BTEE

MiCOM P545 Programmable Logic | :1

| Output Contacts |

0

o o =]
] Zone 1 Trip . Output R1
I’- D} DDB #608 oy Straight < DDB #000 e
- L] Delete 0
Attach/Edit Label
N 0
Signalling Farr . Output R2
ESI DDB #311 Straight '< DB #001 |-" I-I
0
100
Any Trip Output R3
I!D'l DDE #522 pwel (< SHB e
0
D_ IMB4 Ch1 Input 1
DDB #0396 0
5 R
1 Straight '< 85‘@:}003 |./" -.I
D_ IM64 Ch2 Input 1 0
DDB #104
! o -~
Kl — i
Erase the selection 893/107 |P54531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% |EEIauleiuran

Figure 26
Click on the R1 block and change the “Mode” to “pickup” and in the “Pickup
Value(ms)” option, set the value to zero.

DHSEE |« 2ol W a L AQAQAHE O | J/ DA% ki 280 B HE

MiCOM P545 Programmable Logic | j

| Output Contacts |

= o
Contact Properties g]

. Output R1
Contact Condiioner Settings | ight DO #000 -
0
Contact Name: DDE # uy o
| Mode I
Output R1 0 & Pickup Pickup Value (ms)
@
I | Sgnalling Fail -~ E'OT" E iah Output R2 |’
] DB #311 e ight DDE #001 v
" Pulse Dropoff Value [ms) 0
 Pickup/Dropoff

" Straight-through |

€ Latching
[ ] Any Trip < Output R3 |
JD} DDE #3572 ell DDE #002 n
[To ] comcel | s |
D} TE4 Ch1 Input 1
DDB #096 5

o

Straight OutnubRe A

0

B4 Cha Input 1
DDB #104
100
CBfaill Trip 3ph Output RB
ﬁD‘l OB #5854 " Dwell '< DDB #1005 |-/ -

& 5
Ll — & o

Ready 1249/96 P54531JA6MODO0OM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% |Siaileiat

Figure 27
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The next step is to associate the signal to be monitored with the output block R1.
Click the button highlighted in red and choose the following signal.

DESEE o LB WY 4L QRAEE G| S WDKDADdd it o B F T BB

| MiCOM P545 Programmable Logic | :I
Output Contacts
Signal Properties X
Signals Lst | 0

; Cutpit K1
o g o Choose a signal name... Pick-Up DDE #000
1 D - 0
Name DDEB #
E g a

Aided 2 Tip B
Aided 2 Trip C 645
tided 2 TipN 646 0

Aid 2W1 Trip A 647
@ Output R2

4id 2W1 Tip C 643 Straight OO #001 -

Aid? Delta TraPh 650 0

Aid2 DEF Trip3Ph
Aid2 W Trip 3Ph

-

100
Output R3
Dwell DOB #002

=

] Any Trip
| | DDB #592
TG4 ChT Trput 1
DDB #0195

[Tok | conces biuda |
0
= Output RS
1 Straight DDE #004

0

K

IMB4 Ch2 Input 1
DDB #104

100
CBfaill Trip 3ph Qutput RE .
DD" DDB #834 /Dwe" DDB #005 e
Ll —— 2 o
Ready 1098/0 PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10{18. Logic 54%

Figure 28

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

£ Direcional de Sobrecorrente. psl* - PSL-Courier,

fie Edt View Device Iooks Help

DEEES o LB R e[ QaalTE O [JIWDADADdG Nin< 282 BEEE

| MiCOM P545 Programmable Logic | :I

Output Contacts

o

il ] 1 Output R1
(D] o5& Pick-Up

0
0
B =
0
100

Any Trip Qutput R3
HD" DDB #522 Dwell DDB #002
IMB4 Ch1 Input 1
DDB #095 5

(]

= Qutput RS
Straight

2|

[.,: IMB4 Ch2 Input 1 0

DDB #104

100
CBfaill Trip 3ph Qutput RE
i[)‘l DDB #834 Dwell DDB #005 e
P <

Ll — 2 o
Ready 1055/1 PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54%  EESNEEEEE

Figure 29
Click on the highlighted icon to save the file, then close the logic block editor and
return to the “MiCOM” software.
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tf’ Direcional de Sobrecorrente. psl - PSL-Courier

File Edit View Device Tools Help

‘J@Ii‘é oo L H Y AL RAQAEE O|JI MDA A A% k- 282 BT ER

=
MiCOM P545 Programmable Logic | :'

| Output Contacts |

0
DD L% ricup (< |.f.#

0

0

100
Ay T OUpIL G
g OB #552 Dwell < DDB %002 |-/

[

|

|

|

|

|

|

|

|

|

|

| 0

Signaling Fai ) DU R2

| lD‘l DDB #311 P Straight '< DDB #001 |-‘"
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

0
K = -
1I straight < hedneg I/#
| S -
100
o = > pwell | ouEEr |/i(
~|

K

Save the active document

Figure 30
3.8 Sending Settings to the Relay

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

&8 MiCOM S1 Studio V4.0.1

£¥ Quick Connect... File  View Print  Tools  Options

Studio Explorer

# | Connections
(=[5 Settings
] Direcional de Sobrecorrente
] Sobrecorrente
=By PsL
._] Direcional de Sobrecorrente
] Sobrecorrente
[ Menu Text
[ I MCL 61850
| Measurements
| Events
[ Disturbance Records

Figure 31
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Send both the function settings and the logic block group 1 of the “Direcional de

Sobrecorrente ”.

Send to 'P545 (MiCOM) 3

@ Tosend a file to the device select the file and then click the 'Send’ button

Select files to send

Send  File

== .
| Direcional de Sobrecarrente.set

[ |Sobrecorrente.set

Type A

|Settings Files
| Settings Files | v

| Direcional de Sobrecorrente.psl | B |Enhanced logic-only ‘
[0 | sobrecorrente.psl O E | CH [0 | Enhanced logic-only

Send | PSL file Group 1| Group 2 Group 3 Group 4 CRC Type Reference ID

e

]

Figure 32
4. Overcurrent software adjustments

4.1 Opening the Overcurrent

Click on the “Conprove Test Center” application manager icon.

Click the Overcurrent software icon.
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o INSTRUMENTOS PARA TESTES ELETRICOS
&= Conprove Test Center 2,.02.171 —
Gas» Conprove Test Center
CONPROVE Version 2.02.171
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick |&¥ Differential W Multimeter
@L VCC Aux IEP Power Directional
515 Calibration *{" Distance
IE}. Test Plan % Master
Remate Generation Meter
B Power Quality Setup
LLE PSB 0oS Equipment Set. / Tests
o
_,ﬁ Ramp #‘* Settings
Primary LI: Hammonic Restraint p Update Firuiare
Primary Tests P S % Software Language hd
$ cT * Synchronism
A
S |§7 Overcumrent |
< Transformer | Transducer Support
. Documentation and assistance
§2 Resistance [& Transiert Playback , )
£7 PMaster Hz Volts/Hertz e
# H D Videos
& Contact
Other EJ Foum
Additional aplications {9 User Manual v
Transient View d® Quick Guide v
o
!% Validate POF Reports &r Seff-diagnosis
W Statistical Analysis =& Remote Access
Copyright © Conprove 1984 - 2022

Figure 34
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g~
Home Display Software Options (7]
G HrdSet b GOOSE Set B = o
= sa 1 setting *
@ syncset 5, svset
Channels Start]
Direc 3 Connection e General Inform.  System  Motes 40bs.  Explanatory Figues  Check Lt Others  Connections
Hardware Test:
Pickup Time  Test Seftings Oversumert Pre el
~Insert/Edit Points Bl
oo/t Tested devios
s
[m] ~-B-
Fault A-B-C
o
: Enable the DropOu Type Manufacturer > Angle 0
New Poirt  {v Legend
. L | Locat
= Test Line
Supstatrs | | — Pickup Found
m Bay ~-= Dropout Found
04
Address: | ~] Colors OK Emor
Giy: v Sate: -
Test Points |
Foits Tedted Rrzares Current Point
Ne  Fauit | Angle Status :| Name: | ~] -m
Tool Test
CE6710 Series Num.: [09703227CCN33222211USHVRGLGLGL2ZORXD
; ult Php
Defautt v Preferences oK =
Type: Goups B Fautd Angie i
1
Protection Status
3 | ON Line Mew | 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.

;? == kX Cwercurrent 2,02.182 (64 Bits) - CE-6710 (0970322)

m Home Display Software Options

a G Hrd Set %0 GOOSE Set B > Next Point f Clear test ’ = fxs Waveform
L r —
@' Sync. Set 5, SV Set ¥ Mext Line % Clear a II z 5|—- Phasors
Channels . Start  Stop Settings
Direc  t¥ Connection o
Hardware Generation Options
Figure 36

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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I r4
INSTRUMENTOS PARA TESTES ELETRICOS
Settings x
General General Inform_  System  Notes & Obs Explanatory Figures Check List Others  Connections
Test
Overcurert Descr: | Directional Overcument Date: |
Tested device:
Idertf: 23031382 - Model [P545 ~|
Type | v| Manufacturer |Schnelder v|
Location:
Substation |Conpmve v|
Bay |1 )
Address |\¢'iscunde de Quro Preto 75, Custédio Pereira v|
Cty: [Uberandia - State:
Responsible:
Name: | Michel Rockembach ds Carvalho ]
Sector. |Er|gir|eering vl Registry: (0001 v|
Tool Test:
CE6710 Series Num.: |03010187CCM33222211U5HVRGLGLGLIZORX0
Default Iv Preferences QK Cancel
Figure 37

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

Settings

General

Overcument

General Infom. System  Notes & Obs. Explanatory Figures Check List  Cthers Connections
NOO1 > |

Nominal Impedance  Source AYYL

— -
Frequency: 60 Hz ~ b _le.‘ Qforward o*

Phase Seq.. ABC ~ c FH
3 power: m f:;_b ] —
1g: ’W \?\ — ®1§”
Primary Voltage (FF): ’W % = 3”
@

Ny [Terky
Primary Current: ’m
Secondary Voltage (FF): (1150 E
(Fny [esa0v
Secondary Cument: W
VIRF: |1200 Phase F Neutral N Ground E Displ. D

CTRF [1200
VIRD/VTRF [100 Voltage Cumrents
CTRE/CTRF. [1,00 1 Ve

Invert Polarity: M2 Vo F
O VTsF CcTsF
Jvto JcTE

D 4] w EP

ktovo: [1o0
ktovz [1o0
£ ktold: [300
IEP ktolz: [100

Default iv

Preferences OK Cancel

Figure 38
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There are other tabs where the user can insert “Notes & Obs.”, Explanatory Figures,
and “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. Directional Overcurrent Adjustment
5.1 Overcurrent Screen > Definitions
In this you must enable the directionality, the curves display mode, the scale used and

the time, current and angle tolerances. These tolerances should be taken from the
relay manufacturer's manual (Appendix A).

Settings *
General Overcument Elements
General Options
Overcument
a Enable Directionality Pal.: V-90° (Square -~ ATTENTIO
: You can not test individual components (Phase, Residual,
C C S C ith the lower ti | | 52+, Seq- and Seql) with different polarizations,
HOED S S HrvE W = lowerime because the software only works with one reference
polarization to generate tensions and evaluate the results.
Pickup Mode Settings:
Pickup Definttion: Setting in Amperes ~
1.00A
Curves Digplay Mode: Multipliers for Tests of
_ Seq-and Seql
() I[Al=t == lin Amperes
Negative Seq.: |1
© | [m]xt->in Multiples
Zero Seq. |2
Muttiples Reference: Lower Pkp ~
Iﬁ Current Tolerance
Relative: | 5,00 %
Scale: | Automatic - Absohite:[0,10 In
1,00
Time Tolerance Angle
20,00 Tolerance
Relative: |2.00 % Absolite: |
Absolute: 40,00 ms |3.00°
|
Default 'V Preferences QK Cancel |
Figure 39

5.2 Overcurrent Screen > Overcurrent Elements > Phase

Here the overcurrent element must be configured. To do this, click on “Phase” and
once on the highlighted icon.
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General

Overcurrent

INSTRUMENTOS PARA TESTESiELéTRICOS
Resdual Sea+ Sea- SeqD
v & “iv

N2 Enabh Pkp Pkp [A] DialiTime Drp Colo

I-____--

Total Characteristic Single Charactenistic Individual Directionality

50

20

10

5.0

20

Defautt Ev

Preferences oK Cancel

For the element choose the type of curve equal to defined time, pickup value equal to

Figure 40

5.0A, time to 0.0 seconds and dropout factor equal to 0.95.

Settings

General

Overcument

Defintions ~ Overcurrent Hements
Phase Residual Seq+ Seq- Seql
-—-iﬁiv Py .iv = iv

M2 Enab Desc Curve Pkp Pkp[A] @ DialTime Drp Colo

@7 DeivedTme | 500A | 500A | 0s | 0% W

Total Characteristic Single Characteristic Individual Directionality

0.050

Hel+

0,020

0.010

0.0050

0.0020

0.0010
0.50 1.0 20 50 10 20

Default Ev

Preferences QK Cancel

Figure 41
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Choose the “Individual Directionality” tab and set the “Forward” option, the
maximum torque angle (ATM) must be set to 30°. Set the angles as 90° and — 90°.

Settings o
General Defintions  Owercumrent Hements
Phase FResidual Seq+ 5Seq- Seql
Overcument _-@v - .v ._.iv
N2 Enab Pkp Pkp[A] DialiTime Drp |Colo
R S TS T TR |
Tatal Characteristic Single Characteristic Ilnci\rid.ld Directionality I
Direc:  Forward w ' J
| Tip: Inthe Max
: V-50° (Square ]
i, liﬂ.m‘ (] Blinder
ATM: |30,00° [0.00A
Vimin: [0.00 V [0.00A
dAng Pos: [90.00* [0.00
dAng Neg: |-50,00 *
Default Ev Preferences Cancel
Figure 42
6. Channel Direction and Hardware Configurations
Click on the icon illustrated below.
57 | 0 L_? -.'1" = | Owercurrent 2.02.171 (64 Bits) - CE-6710 (03011149)
Home Display Software Options
a = Hrd Set £ GOOSE Set i » Mext Point g Clear test
@ sync. set . SV Set v % Mext Line 4% Clear all
Channels ] Start  Stop
Direc |4 Connection
Hardware Generation
Figure 43

Then click on the highlighted icon to configure the hardware.
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Channels Direct. a x
2 ; Hard.: Nod
Hr e N B i pamron |- Mo Cre
| Connected Set
CE£710 Advanced
¥ h () bt E:E? GOOSE... Autoassociate Iv Mutoassociate Iv
+  Serial Number:
£ .
5 0501197CCM3322221TUSHVRGLGLGLZZORXD | ... (8 ON Line =, 5. Value Clean I' Clean I' Import Bxport 2
Outputs: Analog. and SV Inputs: Analog. and 5V Outpts: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
- - I~ Analog Outputs Sampled Value Outputs od Bed
NOO1 > ] ofp | ==~ AR
2 — L O Forward Q B> Voktage Channels T ov|op |-
Nominal Line  Source = = Hardware Node Point
o _I@--
fpeseleh: v o2 2 ~(woor v w o -
Phase Seq.. ABC ~ A0V03 W3 -[noot v ve =
Yo power: |14.34 MVA AO_VD4 |v4 *[NOo2 v Vs w
19 [478Mua
Primary Vottage (FF): [13.80 KV
| (FN): [7.87 kv
Frimary Cumert: 0,600 kA 1
Secondary Vottage (FF): [115,0V
N [66.40v Curent Channels g " - '| -
e [T Voltage Channel Currents } Channel | [Deser. | Hardware Node Point
1 Va AOMDT 5 Ia AO_ID1T ]
Vi [@r— NooL i |
FN 2] w  aove2 v | F o |s Ib AD_I02 ~ £0_lo2 12 ~lwonm b -
cTrf: [1200 3 Ve AD VO3 v 7 Ic AD_I03 £0_103 13 v NOOT vl o~
VTRD /VTRF: [1,00 Vab ~|E |8 IE ~| | A0C0s 14 ~no vk -
CTRE/CTRF: [1,00 FF Vbe ~ | Er |3 kP ~| |ao0o0s 5 -z b -
Reverse Polary Vca v A0_106 B *(Noo vl -
O vIsF OcTsF o [ w v
|| Owro Octe Cale Al 7 | cale kD =
| V2 v k.12 ~
| [C) Equal Parameters Among Nodes k |toVOD ‘1.DD to V2 |1.00 k to 10 |3‘DD to 12 (1.00
L
Figure 44

Choose the channel configuration; adjust the auxiliary source and the

stopping

method of the binary inputs. To finish click on “OK”.

Settings

Master Slave1 Slave 2

Model  CE-6710 Serial Number 05011197CCM33222211U5HVRGLGLGL2Z0RXD

Analog Outputs:

Standard - Voltages:

© 4x300V; 100 VA
O 2x 600 V; 180 VA
(O 2x300V; 150 VA
() 1x600V; 350 VA
() 1x300V: 250 VA

() Customized Assoc. (] Connect VTs

Standard - Cuments
0 6x32A; 220VA
O 3x64A; 400 VA
() 2x96 A; 550 VA
(O 2x 10,00 A; 300 VA
O 1x 152 A; 1100 VA
O 1x6,00 A; 360 VA

14
15 C @—=" .
Electromechanical: 16 ._.NE

O 1x75A: 700 VA
O 1x 50 A: 700 VA

() Customized Assoc.

[J Connect CTs (J Range 1,25 A

% |
Main  Sampled Value  Others
Binary Qutputs: Auiliar Source:
Iritial State: Initial State: 250V
BO1: NO e BO3: NO e |
BOZ NO -~ BO& NO 220 |
v
BOS5 and BO6 type: 60V |
© Conventional  BO5:  NO ~ 48V
BOG: NO -~
2V
(0 IRIG (BO5) /Clock (BOB)
Other
Off

Transistor TTL

Binary / Analog Inputs:

BI1: | Bl - Contact >
BI2: | Bl - Contact 4
BI3: | Bl- Contact 4
Bl4: | Bl - Contact 4
Bl5: | Bl - Contact =
Bl6: | Bl- Contact =
BI7: | Bl - Contact 4
Bl&: | Bl- Contact 4
BIS: | Bl- Contact 4
BI0: | Bl - Contact =
BI11: | Bl - Contact =
BI12: | Bl - Contact 4

Al 1-8 - 2V 20V 600V

() Considers absalute values to Voltage-BI Al 7-12 - 200mV- 2V: 600V

oK

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

Channels Direct. a X

Rermotes m

CE6710 (O Advanced =

L9 GOOSE.. Cancel
Serial Number:
05011197CCM33222211USHVRGLGLGL2ZORXD .. B ONLne S, 5. Value... Impart Export

Figure 46
7. Test structure for function 67

7.1 Test Settings

On this tab you must configure the pickup and trip signals with the binary inputs. If
necessary, it is possible to enable up to two pre-fault conditions and one post-fault
condition. The only test that will be performed is the time test and consequently the
directionality test.

7| O 125 I = | Overcurent 202,171 (84 Bits) - CE-6710 (0501119) - o e
Home  Display  Software Options [7]
&=, Hrd Set €% GOOSE Set [~ > MNext Point g Clear test 7 k% Wavefarm i D .F,w = B
- , e = : ) Ba
@ sync.set 5, svset » Nextline § Cleara - Phasors Piligs| @
Channels Start  Stop Settings Present Recreate Restore View
Direc ¥ Connection Report M5/ B Charts Layout
Hardware Generation Optians Report  Units Layout
Fickup Time Test Settings
Direction of the Generation Channels 8 Enable PreFaut 1 (O Enable Pre-Faut 2 [ Enable Post-Faut Voltage Settings
Generation Channel Mode Bal. ThreP. ABC = Vottage LL
Appl.in faults LL
Va AD_VOT (Hrd: V1) || 8640V |0° ey
Vb AD_V02 (Hrd: V2) |2 6640V 2400° ==
Ve AD_V03 (Hrd: V3) MG 6640V [1200° Vottage LN
Appl.in other fauits
) - fomy
3320V
12 AQ_I0T (Hrd: 1) -lin oA
I AD_I02 (Hrd: [2) MIE 0A VTRNeutral VTRPhase:
I AD_I03 (Hrd: 13) M 0A 100
IE -
CTRGround/CTRPhase
1,00
Time Pre-Faut1: [100,00 ms -
[ Inv. Phase VTs
Binary Outputs & Goose - Faul Binary Outputs & Goase - Pre-Fault1 0 Inv. Neutral VT
BO 0.0:0.0.0:0 MIES 0.00.0:0.0 - _
a0 0 [ Inv. Phase CTs
O Inv. Ground CT
Direction of Operating Interfaces Fickup Limits Fickup Test
[Prome | Resdual  Seq+ Sea-  Seqd nitial NA v [VSeq Min |0V Iniial step: Absolute Resolution: [100,00 ma

Ne Curve Pickup Interf. Trip Interf. 1Seq- Min oA Win. Resolution Relative Resoltion: |0,10 %
167 Disab. ~| B0 {Frd BT 3V0 Min ov Wait Time for each Incrementation: |100,00 ms

S oA Logic of Directional Lock (Appl. in fauts LL): | Nether  ~
\VSeq+Min |0V
Seqs Min. |0 Maximum Vaiting Time of Non-Operation Region: [2,00 s
- ~Lots 0 appied o fada ok Wating Overtime of Timed Curve: 100,00 ms
Trigger Interf.  Software 2 the components are present Based Only in Generated Values [
Aguardar PPS [ 0,00s Cycle to Cycle Generation (&
3 | ON Line New . Aux Source: 110,00V | Heating: 0%

Figure 47
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7.2 Time Screen

In this tab, the operating time and directionality are evaluated. For convenience, a
sequence of values will be inserted. The value 10.00A was chosen as the initial value,
15.00A as the final value and 5.0A as the increment step and the AE, BE, CE and
ABC fault. In the angles choose 0.0° as initial value, for the step choose 35° and final
value choose 360.0°. Choose the “Directionality” tab.

F | O 3 1 = | Overcument 202171 (64 Bits) - CE-6710 (0301018) X
Home  Display  Software Options [7]
&2, Hrd Set €% GOOSE Set [~ > MNext Point g Clear test K Wavefarm —y /\, .F,w
@ syncset 5, svset » Nextline €4 Cleara =1 % Phasors © Pl
Channels Start Stop Settings Present Recreate Restore
Direc ¥ Connection Report m ® Charts Layout
Hardware Generation Options Report  Units Layout
Pickup Test Settings
~Insert/Edit Points - - x
= =]
General Options %
= Sequence . Fault A-B-C
Faut Type Number of Lines N - —
: Mt Relative to_ [Nom 88 kS
New Line v | Poirts Not Tested
e ABC intial; [1000A i [000° @ Aol
= . -
1500 A Step: [5.004 Step: [35.00 oo oK B,
3300 Corfim Cancel fre R
b
~Test Points <
Points Tested
. Curvecf | Time | Time | TimeEmor TimeEmor
N® | Fault  Current  Angle | peference| Nominal | Real %] Abs Status
Foints
Errors List | Protection Status
3 | ONLine New . Auw Source: 110,00V|  Heating: 0%

Start the generation by clicking on the icon highlighted below or using the command
“Alt +G”.

ﬁ? I DE = Owercurrent 202,171 (64 Bits) - CE-6710 (0301119)

a = Hrd Set
@' Sync. Set

Display Software Options

’ B ¥ Mext Point g Clear test
% Next Line €% Cleara

"0 GOOSE Set

5, 5V Set g e sar a
Channels Start | Stop
Direc  ©¥ Connection -
Hardware Generation
Figure 49

7.3 Final Result of the Time Test
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# | 3 5 [ = | Overcurrent 202,171 (84 Bits) - CE-6710 (0301013)

Home  Display  Software Options

@ HrdSet <% GOOSE Set ’ " t o Cleartest Bowavetorm 52 (D) w ﬁ%‘
— . fon
@ syncset s, svset » # ciearan -+ Phasors 5] =
Channels Start  Stop Settings Present Recreate Restore View
Direc T} Connection - Report m B Charts Layout

Hardware Generation Options Report  Units Layout
Pickup Time  Test Settings
/" Insert/Edit Points. - Overcurrent Chart | Waw. - X
Insert/Edit ey Fault A-B-C
Legend
: Mt Relstiveto... INom .
New Line s 4y Poirts Not Tested
i ABC
ZEmencs . @ Fois Tested
Remove 15,00 A Colors OK Error
Remove Al 350.0 | &0
Test Points o
Points Tested
. Curveof | Time | Time | TimeEnor TimeEmor
Ne | Faut = Current  Angle | Reference| Mominal | Real %] Abs Status
g5 ABC | 10004 | 2150° &7 0s | %d6ms - 2646 ms Passed
2% ABC | 1500A | 2150° &7 0s | 2183ms E 2163 ms Passed
a7 1000A | 3500° &7 0s | 2420ms - 2420ms Passed
22 1500A | 3500° & 0s | 278Bms - 2278 ms Passed

Type: Points  ~ [ Faut (] Mutiple ) IFt3Ang @ Ref.Cuve [ Acting 8 Time © Emor [J V2l

Errors List Protection Status

3 | ON Line New Aux Source: 110,00V Heating: 0%

Figure 50

It is verified that all points in the operating region acted with times within the

tolerance given by the relay manufacturer.

8. Report

After finishing the test, click on the “Present Report” icon in the previous figure or
using the “Cetrl +R” command to call up the report pre-configuration screen. Choose

the desired language as well as the options that should be part of the report.

[ 28 Presentation Setting

Languags Inglés En-US e

= @A

- [l General Data Test

- [l General Data of Tested Device
- [l Local of Installation

- [ Reference Values

- [l Hardware Settings

- [l Test Settings

- [ Cvercurrent Settings

| [+ [ Test Results

- [ Selected Simulation Charts
- [ Notes and Observations

- [Bll Explanatory Figures

- [l Check List

- [ Connections

QK Cancel

Figure 51
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Print Preview :
SR 6@ %

Print Setting  Exportto Export
Page  Word Office to PDF

Print

Printing Preview...

Export

N° of Pages: 60

7 N
b
ROV

| DU sr I1A aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

49 B

Previous Next  Close Print
Page Page  Preview

View Close

06-600)(

lee-coox ceeoox ce-600x oo“oa

=

IHDQ'IIA Aconllclo

OVERCURRENT - TEST REPORT

Descr.: Directional Overcurrent

Date: 24/05/2022 10:58:15

; Software: Sobrecor_CTC; Version: 2.02.171
Responsible: Michel Rockembach de Carvalho

1. Device Tested

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

2. Location

Substation: Conprove

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

City: Uberlandia; State: MG

Figure 52
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A.2 Technical Data

Three phase overcurrent protection
Accuracy
Additional tolerance X/R ratios:

+5% over X/R 1...90
Overshoot: <30 ms

Inverse time characteristic

Accuracy
Pick-up: Setting +5%
Drop-off: 0.95 x setting +5%

Minimum trip level for IDMT elements:
1.05 x Setting + 5%
Inverse time stages:
+40 ms or 5%, whichever is
greater
Definite time stages:
+40 ms or 2%, whichever is
greater
Repeatability: 5%
Directional boundary accuracy:
+2° with hysteresis <3°
Additional tolerance due to increasing X/R
ratios:
+5% over the X/R ratio from
1 to 90.
Overshoot of overcurrent elements: <30 ms
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Overcurrent Software | Schneider P545 Relay
Parameter | Figure Parameter Figure
Direc 42 I>1 Directional 20
Pkp 41 11> Current Set 20
Time/dial 41 11> Time Delay 20
ATM 42 | > Char Angle 20
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