A

\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

Test Tutorial

Equipment Type: Protection Relay

Brand: SCHNEIDER (AREVA)

Model: P545

Function: 81u or PTUF — Underfrequency & 810 or PTOF —
Overfrequency

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

Objective: Testing the pickup and operating time of the
underfrequency and overfrequency elements using the Ramp
software.

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 Ramp 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. VVdc to pin M2 on the relay
terminal and the negative (black terminal) of the Source to pin M1 of the relay
terminal.

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
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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.
B12 to pin L3 and its common to pin L4.
BI13 to pin L5 and its common to pin L6.
Bl14 to pin L7 and its common to pin L8.
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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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Quick Connect
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Choose the way to communicate whether by serial port (back or front), by Ethernet or

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: com v } 2
1 i
e [ |
L B e
Activate RTS signal on send [ 77
1 |
53]

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

Operation success. Please complete configuration..

Type: P545

Model: P54531]JA6M0ODOOM
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 v/

% Please enter Name and Comment:
Name

[EE \
Comment

[micom ]

[ Back J[ Finish ][ Cancel ]

Figure 11

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

&8 MiCOM S1 Studio V4.0.1

¥ Quick Connect... File  Wiew Print  Tools Options Help
Studio Explorer o x
103 & [ ] = |
= @System[Tutoriais]

= - L@ Device [PS45]

=) | Connections
& Connection [Connection 1]

£ PsL ‘ _] New File
[ MenuTey (23 Add Existing File. ..

CamMCLe18y -
i R |‘_]\ Extract Settings

" Events | ‘9 Extract Full Settings...
[ Disturban

“r Properties

Figure 12
Enter the password with the default value for this relay being AAAA.
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48 Device Password @
Enter Device Password
Please type the password for device
Model P54531JA6M0ODOOM
Plant reference MICOM
Description MICOM P543/P545
Serial Number 1791992

Software Reference

Device Banner

P545 65_D00_B
SENHA PADRAOD

@y Password :

\u \‘\‘A }oooo ]
3

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_Sobrefrequencia”.

48 MiCOM S1 Studio V4.0.1

{} Quick Connect... File Vew Print Tools

Options  Help

Studio Explorer o x
= dle X | % Ga | = |
=] @ System [Tutoriais]
= &y Device [P545]
[+ Connections
=) |7 Settings
] Desbalango de Sobrecorrente
] Direcional de Sobrecorrente
] Sobrecarga
] Sobrecorrente
0
| Sub_Sobretenséo
&g 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 Sobrequencia” file, enter “SYSTEM
DATA”, and then “Frequency”. Make sure the adjusted value is 60.0Hz.

& MiCOM S1 Studio V4.0.1

€ Quick Connect...

Studio Explorer X Start Page )/ Tutoriais.P545.5ub_Sobfrequencia® v X

7 de 2 [ |- .
= e =) ) [0 [ e comments | G seve sl save o2 32 oy, e
= (© System [Tutoria
i @:::::’::E[:s:?]“] Name value Address (CR) | User note ~
H SYSTEM DATA
@B Connectons p— —
5 [ Settings 2
) Desbalango de Sobrecorrents a
] Direconl de Sobrecorrente ovs Tu.HIOKS 4 00,03
A oin Description MiCOW PS43/P545 00.04
a Smtako M Plant. Reference Mo 00.05
) 5ub_Sobrefrequencia :
& Jé’f“bﬁmmm I ¥ Frequency T 507 1
3 Menu Text 2
[aMcL 61850
3 Measurements
[ Events
2 Disturbance Records
@ [ CB CONTROL
@ [ DATE AND TOE
@ [ CONFIGURATION
% [ CT AND VI RATIOS
@ [ FECORD CONTROL ~
4 [ DISTURE RECORDER
4 [ MEASURE'T SETUP
& [ COMISSION TESTS
& [ CB MONITOR SETUP
4 (3 OPTO CONFIG
& [ CONTROL INPUTS
& (3 CIRL /P CONFIG 9
< 3

Figure 15
3.2 CONFIGURATION

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

Studio Explorer

e la S L gl seve s | Copy | search:
= ;_@ZSEZ'V"KE[‘;:;‘]“] T T— Value Address (CR)  User note ~
& [ Connections ®a
- [ Settings i-{ DATE;ARD T
[ Deshalano de Sobrecorrents e e
ﬂ?‘;:::g;:e obrecarrents Setting Group Select via Menu 09.02
B o I ¥ Active Settings Troup 1 W05 1|
) sub_Sobrefrequencia R - e
) Sub_Sobretensdo ) S
& ‘j;ﬁ;uhxl [ ¥ Setting Group 1 Frabied (R 1
et Setting Group 2 TTsabled 505
= Setting Group 3 Disabled 09.09
et Setting Croup 4 Disabled 09.08
{3 S Distance Disabled 09.08
Directional E/F Disabled 09.0¢
Phase 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
SEE/REF Prot'n Disabled 09.15
Residual 0/V NVD Disabled 09.16
Thermal Overload Disabled 09.17
Powerswing Block Disabled 09.18
Volt Protection Disabled 09.10
I ¥ Freg Protection Trebled T IE ]
TE7AE Protection TTssbled 5 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
CI & VI Ratios Visible 09.28
Record Control Visible 09.29
Disturh Recorder Visible 09.28
Measure 't Setup Visible 09.28
Couns Settings Visible 09.2¢
Counission Tests Visible 09.20 v
< >

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

4 MiCOM S1 Studio V4.0.1

£} Quick Connect. File

Studio Explorer
e i) E Save as | 23 Copy. | search:
@;:;;mlcg:;:;']“] value Address (C.R)  User note ~
: B Fail Disabled 09.20
’: ‘jg:;;‘e;:w Supervision Enabled 09.21
) Deshalango de Sobrecorrente i{izf:eg‘zz’;s gizz:i:: e
) Direcional de Sobrecorrente
0 sabnarns Input Lahels Visible 09.25
1) Sabrecoreoss Output Labels Visible 09.26
D st CI & VI Ratios Visible 09.28
1) b Sbecens Record Control Visible 09.29
e Disturh Recorder Visible 09.28
o Ao Measure 't Setup Visible 09.28
=y Couns Settings Visible 09.2¢
ot Comnission Tests Visible 09.20
£ Events L ¥ _Setting Values Seconday 09 . 2E 1
o A Tontrol Tnputs FieTble 05 2F
Ctxl I/P Config Visible 09.35
Ctrl I/P Labels Visible 09.36
Direct Access Enabled 09.39
InteMicOM 64 Disabled 09.41
Function Key Visible 09.50
REL Read Only Disabled 09. 78
NIC Read Gnly Disabled 095D
LD Contrast 1 09.FF
¥ [ CT AND VI RATIOS
& [ RECORD CONTROL
& [ DISTURB RECORDER
(& [ MEASURE'T SETUP
& [ COMISSION TESTS
@ [ CB MONITOR SETUP
® (3 OPTO CONFIG
@ [ CONTROL INPUTS
(% (3 CTRL I/P CONFIG
& [ FUNCIION KEYS
& [ SECURITY CONFIG
@& [ CTRL I/P LABELS
& (3 Group 1
[ Group 2
(3 Group 3
[ Group 4
v
< 3

Figure 17
3.4 CT AND VT RATIOS
Adjust the VT primary and secondary voltage values.

4 MICOM S1 Studio V4.0.1

€ Quick Connect...  File  Wiew Print

Studio Explorer X Start Page ) Tutoriais.P545.5ub_Sobfrequencia™ |

g e | T [l save as |33 Copy | Search:
= @fy’;e"_'n:"’""“] Name Value Address (CR)  User note ~
- Devics [P5As) Direct Access Enabled 09.39
§ j g:g::;:"“s IntediCOM 64 Disabled 09.41
Function Key Visible 09.50
[ Desbalanco de Sobrecorrente T TR Oy e deie
:% g:]'::::;:e obrecursote NIC Read Only Disabled 09.FD
B s LD Contrast 11 09 FF
) subisbrefrequenca = ERERE 0 i
g Main VI Priuary 400.0 kv 0A.01
i - ¥ Main VI Sec'y 115.0 ¥ 04.02
) ‘J;SL Text CS VI Primary 400.0 KV 04.03
jMz:uﬁl:;(U CS VI Secondary 115.0 ¥ 0A.04
£ Measurements Phase CT Primary 3000 & 04.07
i Phase CI Sec'y 5.000 A 0A.08
L A SEF CT Priuary 3000 A 0A.0B
L SEF CT Secondary 5.000 A 0a.0C
MComp CT Primary 3000 & 0A4.0D
MComp CT Sec'y 1.000 & 0A.0E
CS Input 0A.OF
Main VI Location Line 0A.10
Cr Polarity Standard 0A.11
SEF CT Polarity Standard 0A.13
M CT Polarity Standard 0A.14
VI Connected Yes 0A.18
# [ RECORD CONTROL
& [ DISTURE RECORDER
() MEASURE'T SETUP
() COMMISSION TESTS
[ CB MONITOR SETUP
(3 OPTO CONFIG
(3 CONTROL INPUTS
® [3 CTRL I/P CONFIG
@ [ FUNCTION KEYS
@ [ SECURITY CONFIG
@# [ CTRL I/P LAEELS
@[3 Group 1
[ Group 2
[y Group 3
(3 Group 4
v
] 2

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.

& MiCOM S1 Studio V4.0.1

€ Quick Connect...

Studio Explorer RS Start Page ) Tutoriais.P545.5ub_Sobfrequencia® | =X

& de Ga |5 |- " File comments asanas | 23 Copy | search: |

= @Svs;:r‘f[:;::]as] Value Address (C.R) | User note &
= e SEF CI Secondary 5.000 &
& j S MComp CI Primary 3000 & 04.00
- M—— oy 1 secy Lo 5
]

j ?‘o’:::(:j :’3 SEoreconents Main VI Location Line 08.10

2 Forosaneg, Cr Polarity Standard 0A.11

-} SRR SEF CT Polarity Standard 04.13

_} Sub‘SDbyeten‘:gﬁ M CT Polarity Standard 0A.14

- VI Connected Yes 0A.18

@ PsL

[ Menu Text [ RECORD CONTROL

[ [ DISTURB RECORDER

Elvessons e T
= [ [J CRMISSION TESTS
[ Events

# [3 CB MONITOR SETUP
-3 OPTO CONFIG
[ CONTROL INPUTS
@[3 CIRL I/P CONFIG
# [g FUNCTION KEYS

# [3 SECURITY CONFIG
@[3 CIRL I/P LABELS
& Grouwp L

T A R

[ Disturbance Records

Line Length 100.0 kn 30.01
Line Impedance 2.004 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 Coup Disabled 30.07
I ¥ _Phase Sequence Standard ABC 30_0E. |
Tripping Mode T and 3 Pole 30.0C

[ [3 GROUP 1 FREQ PROTECITCN
[ 3 GROUP 1 CB FAIL & P.DEAD
[ (3 GROUP 1 SUPERVISION

[# ] GROUP 1 INPUT LAEELS

[# [J GROUP 1 CUTEUT LABELS
[ Group 2

[ Group 3

[ Group 4

@il

Figure 19
3.6 GROUP 1 FREQ PROTECTION

In this field the underfrequency and overfrequency functions are parameterized.

Easergy Studio V933 - a x
¢ Comnect... | fdstartPage [Fle WToos | A F G |0 L

Easergy Studio
Studio Explorer 2x /Wmsm] =2 &
o de B3 |F | = | File comments [ Save |Ied Saveas | G Copy (24 Paste + Search:

= (@) System [Tutoriais_P5a5] Value Address (C.R)  User note
= g Device [P545]
[=1-[g Connections
&2 Connection [Connection 1]

E1-[5F Settings
Direcional de Sohrecorrente
Distancia MHO
PSB_00S
Sobrecarga
Sobrecorrente de Fase
Sub_Sobrefrequenda
Sub_Sobretensdo

000
Direcional de Sobrecorrente
Distancia MHO

PSB_00S
Sobrecorrente de Fase
Sobregarga
sub_sobrefrequenda
sub_Sobretensio

) Menu Text

) MCL 61850

) Measurements

Events

Disturbance Records

Figure 20

The next step is to click on the highlighted icon to save the configuration.
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Easergy Studio V933 - a X
5 Cornect... | fdstartpage [JFle WToos | Q = G | @ &

Easergy Studio

Studic Explorer R} X | Tutoriais_P545.P545.Sub_Sobrefrequencia” - X
= d Ga | F |E- 7 View ~ [Z|File mmmntsl 3 Save |g Saveas | Z3 Copy [ Paste -  Search:
£ (@) System [Tutoriais_P545]
3 Name value Address (C.R)  User note
=g Device [P545] .
1[5 Connections
- Connection [Connection 1]

- [5 Settings
~ || Direcional de Sobrecorrente.

.| pistancia MHO

PSB_0oS

Sobrecarga

Sobrecorrente de Fase

Sub_Sobrefrequenda

Sub_Sobretensio

[ PsL

000

Direcional de Sobrecorrents

Distancia MHO

-[F] PsB_005

-|| Sobrecorrente de Fase

-|=] sobregarga

-] Sub_Sobrefrequenda

- [F] sub_Sobretensio

[ Menu Text

FMcL 61850

|3 Measurements

B Events

{2 Disturbance Records

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”.

A MiCOM S1 Studio V4.0.1

¥ Quick Connect... File  Wiew Print  Tools  Options  Help

Studio Explorer o x
DAL ISIE |
—_—
= (&) System [Tutoriais]
(=) 4@ Device [PS45]
i+ [ _J Connections
= [ Settings
|_] Desbalango de Sobrecorrente
|_] Direcional de Sobrecorrente
|_] Sobrecaraga
|_] Sobrecorrente
|_] Sub_Sobrefrequencia
Sub_Sobretensdo

-

T e ] MewFile
[AMCL| Y Add Existing File...
C3 Mea 9 Extract
[ Even
[ Disty
" Properties

Figure 22

The file name appears as “000” change it to “Sub_Sobrequencia”.
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$ Quick Connect...  Fle VYiew Print Tools

System [Tutoriais]
= 4 Device [P545]
[ Connections
=) 7 Settings
L] Desbalango de Sobrecorrente
- | ] Direcional de Sobrecarrente
|_] Sobrecarga
|_] Sobrecorrente
|_) Sub_Sobrefrequencia
|_) Sub_Sobretensdo
=Pl
|_] Desbalango de Sobrecorrente
|_] Direcional de Sobrecorrente
| ] Sobrecarga
|_] Sobrecorrente
IRE-ub_Sobrefrequencia
|_) Sub_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.

® Sub_Sobrefrequencia.psl - PSL-Courier

|3 D AD-AD: A& » b~ 2 & & BT BB

Ready '5166/933 P54531JA6MODO0M Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 5

Figure 24

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, so it must be deleted for later use.
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lf' Sub_Sobrefrequencia. psl - PSL-Courier

File Edt Yiew Device Tools Help

NdEES - o Biwi b ARQAQHEHD O | J MDA A nbrd-4- 28 & | B I &3

I MiCOM P545 Programmable Logic |

L bl

| Output Contacts |

0

Zore 11T ; OUpPULRT
I)'I DDB #608 straight (< DDB #000 e

o

0

Signalling Fail NG . Output R2
DI 808 #4311 straight (< DDB #001 e

o

100

Any Trip OUpUt R3
D‘I DDE #522 Dwell '< DDE #002 |-/l-

IM64 Ch1 Input 1
DDB #096 > 0
: Output RS
1 Straight '< DDB #004 |./-.
IMB4 Ch2 Input 1 N\
DDE #104
100
CBfail1 Trip 3ph Output R6
DI DDE #5834 pwell (< DDE #005 .
0 -
L :J’J
Ready 3208/0 |PS4531JA6MODOOM  Group: 1|Model and settings group, available/max symbols. Logic space available %

Figure 25

o

o

To find the fourth exit use the command “Cri+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
I~ 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 choose
“Delete”.
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NdsEdS - o By MG RAQAHEB M |J/ MDA ki 282 I EE

L+

Zone 2 Trip
DDB #613

Zone 3 Trip
DDB #618

[ | | (o
|—

Zone P Trip
DDB #623

Zone 4 Trip
DDB #628

Aid 1 DEF T1ip
DDB #505
Aid 2 DEF T1ip

1

s

Delete
Attach/Edit Label

Properties...  |Alarm I
——

Aided 1 Send
DDE #498

o

GPS Alarm
DDB #310

[
Y
&

=] DIff Tri
J:’} DDB #552

[
|
|
|
|
|
|
|
|
|
|
|
| o
500 |
Uutput R4
1 Dwell  §€  oogsns  |L/ulilie :
o Highhgr?t O o |
|
|
|
|
|
|
|
|
|
|
|
I

HM.—_

&
Kl E— >
Erase the selection 2049/519 [P54531JA6MODO0M Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54%

Figure 27

Return the first three outputs. Erase all other blocks connected with them.

fod Sub_Sobrefrequencia. psI* - PSL-Courier

File Edit Yiew Device Tools Help

NEFEE » o Fol BV MK RAQEHE O J MDA AD:A & b4 |2 & &3 I 5 (9

MiCOM P545 Programmable Logic | :J

0
4 Straight < BB #00d I"’ "*

0

0
4 Straight < D08 4001 |'/ "*

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
K

0
100
OUPILRE
1 Dwell < DDB #002 |-"'l
0
4
Ready 1187/275 [PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=3{32; LEDs=10/18. Logic 55% | SEsiay

Figure 28
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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.

- [=]x]

NHSEE | 2o | H WY B L RAQEEB O J DA AD:A g i o8 BTDEE

\ MiCOM P545 Programmable Logic | :1
\ Output Contacts
\ 2 U
‘ Contact Properties @
" Output R1
\ Cortact Condiioner Setings | raight DDB #000 a
0
‘ ContactName DB # o
\ Mode
‘ Output R1 0 e Pickup Value (ms)
T Dropolt O
" Output R2
\  Duel raight DDB #001
| " Pukse Drapoff Value (ms] 0
\ € Pickup/Dropeft
‘  Staightthiough
‘ € Latching
Output R3
| pwell DDB #002
| 0
‘ I oK I Cancelar Ajuda |
| b |
Kil E—— 2|
Ready 1215/98 PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=3/32; LEDs=10f18. Logic 55%  ERISiERmiies

Figure 29

Click on the button highlighted in red and insert the R4 block with the same settings

as the previous ones.

—

ABEE o LB WY AL QQAQEE O] I MWDADAD:AE N« ofwo BT BB

]
iC 545 Progra ogic

| MiCOM P545 Programmable Lo,
| Output Contacts
| Contact Properties @

ick-Ul Output R1
| Contact Coniioner Setings | P DDB #000

0
| Contact Name DDB #
| Mode
| & Fickup Pickup Value (ms)
Dropolf ]

i OUpUTR2
| € Dwel ick-Up Db #a01 E
|  Puse Dropoff Value (ms] 0
| * Pickup/Dropoff
|  Shaightthrough
|  Latching

# Output R3
| ick-Up DDB #002 !
| 0

[To | concelar iuda |
: o o
| o < [ o
| o 1) o
:J — ;l—l
Ready lZflfl PS4531JA6MODOOM  Group: 1 Timers=15(16; Cuntact§=4132; LEDs=10/18. Logic 55% |EEey

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.

[ 5I5ub_Sobrefrequencia.pst® - PSL-Courier EBEES
NABHSE o - FB WY AL AaQEE O J WDKDAD:A & s« o8 BEBE
‘ -
\ [ MiCOM P545 Programmable Logic |
\
\ Output Contacts
\
|
| o o o Signals List | 0 ST
D] > 1 et (K ol
o ] o 0
‘ Name DDB #
| Ch2 Signal Lost T34 A
Ch2 Path Yell 135
| Ch2 Mismatch il 1138 0
Ch2Ti 137
imeout = Output R2
| 1 Plekeup (K Gofsn A
Ch2 Passthrough 1139
F<1 Start 1155 0
‘ F<2 Start 1156
< art
‘ F<3 Start 1157
F<45 1158
P sgt 1159 0
\
A ; Output R3
| Picklp (< Bofain: /]
\ 0
\
‘ [ ok | concelr Aiuds | 0
\ ) Output R4
‘ Pick-Up DDg #003 E
‘ 0
\
\
\
\
L ——
Ready 1138/0 PS4531JA6MODOOM Group: 1 Timers=15/16; Contacts=3/32; LEDs=10/18. Logic 55% &3
Figure 31

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

#5 Sub_Sobrefrequencia. psI* - PSL-Courier:

Fie Edit View Device Tools Help

DBSEE o phB WY AL | AAAEE O|[JWDAD DAk it oBo BHBE

\ z
\ [ MiCOM P545 Programmable Logic |
\
} Output Contacts
|
‘ 0
‘ EST T ' OURIER]
\ O oFefR: » | Pickup (< BBBER ol
| 0
|
| 0
. = : OUpUT R2
| IDT i, | peccp 1< E [
0
\
‘ 0
‘ F>1 Tri s ; Output R3
\ D] oFelfk: > ] Piectp (K OB [
| 0
|
| F>2 Ti g [¢] R
>2 TIj . utput R4
‘ iB DDE #1186 __® | Pick-Up DDB #003 E
‘ 0
\
|
\
| =
L — 5
Ready 1042/1 PS4531JA6MODOOM 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.

5 Sub_Sobrefrequencia. psL - PSL-Courier

File Edt Yiew Device Iools Help

Das@e - re By 8L QRAAEE O I UDAD ALk N 280 BT EE

MiCOM P545 Programmable Logic |

0
@'l DBI<31#-qr1I%1 e Pick-Up < 85%%3 é | _/.*

0
@'l 0531#-55"35 Pick-Up < DD 4005 |-/-#

0

0
Dl Sk > Pick-Up [ BBBYRE | =#

[

|

|

|

|

|

|

|

|

|

|

| 0

i ; Output R2

: ml DDE #1182 Pick-Up [ DDB #001 P
|

|

|

|

|

|

|

|

|

|

|

|

|

|

o | o

Save the active document 7911 P5S4531A6MODOOM Group: 1 Timers=15/16; Contacts=3/32; LEDs=10{18. Logic 54%

Figure 33

3.8 Sending Settings to the Relay

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

48 MiCOM S1 Studio V4.0.1

£} Quick Connect...  Fie Print

";tudio Explorer
o e X | ¥ G = |
stem [ Tutoriais]
Device [PS45]
#- [ Connections
=) [ Settings
|_) Desbalanco de Sobrecorrente
| Direcional de Sobrecorrente
| Sobrecarga
|) Sobrecorrente
|) sub_Sobrefrequencia
|] Sub_Sobretensdo
[ PsL
|_) Desbalanco de Sobrecorrente
| Direcional de Sobrecorrente
|_) Sobrecarga
|_) Sobrecorrente
|) sub_Sobrefrequencia
| ] Sub_Sobretensdo
[ Menu Text
[ MCL 61850
| Measurements
[ Events
[ Disturbance Records

Figure 34
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Send both function settings and logic block.

Send to ‘P545 (MiCOM)* @

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

Select files to send

Send  File Type ~
O lDesbaIangoA dg S_obrecorrente._set iSettings Fi!esA:
| D _Direcional de VSDbretr:orrent'e.sét |Settings File§ ‘
B |Sobrecarga.set iSettings Files |
[ |sobrecarrente.set ‘Settings Files
1Sub_Su:ubrefreqn.lenu:ia.set |Settings Files .
[] |Sub_Schretensdo.set | Settings Files | v
Send  PSL file Group 1 Group 2 Group 3 Group 4 CRC Type Reference ID
O [pesbalango de sobrecomenteps| O | O | O | [ |Enhanced bgicony |
| O _Direcional de Sobrecorrente.psl | O O O O 'Enhanced Iogirc-onlyr |
O sobrecarga.psl | O O O [0 |Enhanced logic-only v |
[ |sobrecorrente.psl Ll O O [0 |Enhanced logic-only  +
|Sub_Sabrefrequencia.ps! . | [ | M | Enhanced logic-only
O |sub_sobretensio.psl O O O O | Enhanced logic-only

I Send I Close

Figure 35
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4. Ramp software adjustments

4.1 Opening the Ramp

Click on the “CTC” application manager icon.

(:-. Conprove Test Center

Figure 36

Click on the “Ramp " software icon.

i &= Conprove Test Center 2.02.191 = *
G Conprove Test Center |
CONPROVE Version 2.02.191
|
. General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [ Differertial J Multimeter
@, VCC Aux 1¥F Power Directional
EIE Calibration “{" Distance
'E:';, Test Plan ﬁ, Master
Remote Generation Meter
0 Power Guality SEtup
ﬁ PSE O0S Equipment Set. / Tests
@ R | #ﬂ‘ Settings
Primary LI: Harmaonic Restrairt ﬁ Update Fimuare
Primary Tests fn e U Software Language b !
$ cT ¥ Synchronism
A
VT y Overcument
& Transformer @] Transducer Support
) Documentation and assistance
§2 Resistance [3 Transient Playback T
7 PMaster Y%z Volts/Hertz o Tutorsk
B Videos
&3 Contact
Other 5J Foum
Additional aplications 44 User Manual b
[@ Transient View 4% Quick Guide v
- Validate POF Reports G Sef-diagnosis
B,
¥ Statistical Analysis 7% Remote Access
{ Copyright © Conprove 1584 - 2022

Figure 37
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B nEd-
Home Display Software Options (2]
- - — — ———s : - :
Hrd Set %0 GOOSE Set. %Semngs x B o
@ syneset s, svset. 52
Direc Insat lettings Report Units Layout
Channels ¥ Connection New| P General Inform.  System  MNotes & Obs.  Explanatory Figures  Check List  Others  Connections & S B A
Hardware Test: Options
Sequences - x Distance Deser bae [ - %
floor oo Totod dvice
v Binary Outputs
v GODSE Outputs Location
v Time and Advancement Substation: | -]
Address: "l 8,00 9,00 10,00
Responsible:
]
Name: | v i 1
Tool Test
CE-6710 Series Num - [01611177CCM 3322221 1USHVRGLGLGL2ZORXD
Evaluations 2 x
g +
g o| Name | IgnoreBefore 3l 2] [
8 £ (5l i > |E |®
= F 3|8 |©
=3 U i
gl Defaut v Import Export Preferences oK Cancel
“Evalustions  GOOSE TimeStamp Report |
Protection Status
44 | 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 (as long as
the “Open Settings when Starting” option found in the “Software Options” menu is
selected). Otherwise click directly on the “Sertings” icon.

Static Settings Repnrt Llnlts Layout
Generation - @ —F

- Féiﬁ || . (C

444

-

Options
Figure 39

Inside the “Settings” screen, fill in the “General Inform.” with data on the “Tested
device”, “Location” and the “Responsible”. This facilitates the elaboration of the
report and this tab will be the first page to be shown in the report.
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- - INSTRUMENTOS PARA TESTES ELETRICOS L —
| Settings X
General General Infform.  System  Motes & Obs. Explanatory Figures Check List Cthers  Connections
Test:
Distance Descr: | Under and Overfrequency Date: |
|
Synchronism Tested device:
Idertif- 23031982 ~] Model |P545 ~|
Type: |IJne Protection vl Manufacturer: |Schneider vl
Location:
Substation: |C0npr0ve vl
Bay: |'| v
Address: |‘\-"|sconde de Ouro Preto 75, Custadio Pereira vl
|
Cty: |Uberandia v State:
Responsible:
Mame: |I'U'Iichel Rockembach de Carvalho w |
Sector: |Engineering v| Reaistry: | 00001 v|
Tool Test:
CE-&710 Series Num.: |1}1E111??CCM3~3222211U5HVHGLGLGLZZEHKD
| |
Default Ev Impaort... Export... Preferences QK Cancel
Figure 40
4.3 System

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

General General Infam. Motes & Obs. Explanatory Figures Check List Cthers  Connections
NOO1 > || A

Distance Mominal Impedance  Source

=
Frequency: 60 Hz “ b -IWL.,... (O Forward o‘ .[[‘]: }.[

Synchronism

Phase Seq.: ABC w c A

3 power: |47.80 MVA =
1p: [1593MVA 2—=|083 "”13”
Primary Voltage (FF): IW =
Ny [Tamkv _
Primary Current: W -
Secondary Voltage (FF): W g
Ny [Bsa0v
Secondary Current: W

.”_fﬁ‘-‘#—

YTRF:
120.0 Phase F Meutral M Ground E Displ. D
CTRF: |400.0
VTRD/VTRF: [1,00 Voltage Currents
CTRE/CTRF- |1,00 ! Va i la kto VO |1.00
. FN |2 Vb F |6 I
Invert Polarity: 3 v = c kto V2 [1.00
8 VTsF 8 CTsF E |8 IE ktolD: |1,00
VTD CTE
D 4] w EP |9 IEP ktol2: [1,00
Default Ev Impaort... Export... Preferences QK Cancel
Figure 41

There are other tabs where the user can insert “Notes & Obs., Explanatory Figures”,
can create a “Check List” of the procedures for carrying out tests and also create a
schematic with all the connections between the test set and the test equipment.

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

Jﬁl D HE-~ Ramp 2.02.191 (&4 Bits) - CE-6710 (0940222)

Home Display Software Options

a G5 HrdSet <% GOOSE Set, [® tnsert Copy
@. sync Set 5, 5V Set, EF@ Delete Se
Direc Insert

Channels| 3+ Connection New aa3 Delete All

Hardware
Figure 42

Then click on the highlighted icon to configure the hardware.
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| Channels Direct, m] X

Model Reset for Hard -O Basic Fard: Adapt 110s I' s Corfirm |
Connected Set
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° £ GO0SE. Prm— J— .

Remotes | Loeal

Serial Number.
~ 5, - -
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1 1
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NOO1 == AN
— Voltage Channels 7 - - -
[[ ] O Forward © B> g [
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| Phase Seq.. ABC v ISR MR R
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1p: [15.93 MVA
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Secondary Voltage (FF): [115.0V
e [eaov Curert Channels Voo d o=~
Sty | Voltage Channel Currents | channel | [Deser. Hardware Node Point
e [T w5 o - o |
My 1200 fN[2] w  aov2 | F s b A0_102 ~ 4002 |12 - NOOT v v
| cTRF: [4000 3 Ve AO_VD3 ~ 7 Ic AO_ID3 AD_I03 13 ~  NOD1 e - |
| VTRD/VIRF: [1,00 Vab ~ | E |8 IE ~ a0l [l -~ NoDT v UD v
| CTRE/CTRE [100 FF Vbo ~[er |3] ®p ~ |sol0s |5 - NOOT v/ UD ¥
Reverse Polarty Vea v 80106 |16 ~/Nool v uD v
O vTsF D cTsF o 4] w e
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|| Ovo DcTe Cole Cale
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Figure 43

Choose channel configuration, adjust auxiliary source and stop method of binary
inputs. Finally, click on “OK”.

Settings x|
Master Slave1 Slave 2 Main  Cthers
Binary Outputs Audliar Source:
Inttial State Inttial State 250V

BOT: MO~ BO3: NC =
BOZ MO BO4: NC a

20V
Standard - Voltages: 1oV
© 4x300V; 100 VA
B0V
48V

Model  CE-6710

Analog Outputs:

Vi
O 22600V, 180 VA V1‘.—'N1 BOS5 and BOB type:

O 2x300V; 150 VA v2C @—an: - O Conventional  BO5: NO -
BOS: >
) 1% 600V: 350 VA \m‘.—lm A 24v
va ) IRIG (BO5) /Clock (BOE)
O 1x300V: 250 VA va @ @—ns o
off

Transistor TIL 110,00 v

() Customized Assoc. () Connect Vs Binary / Analog Inputs:

Standard - Cuments: BI1: | Bl - Contact w7
© 6x324210VA BIZ: | Bl- Contact -
() 3x64A 400 VA BI3: | Bl - Contact =

‘—' " Bl4: | Bl-Contact -

O 2x 56 A 550 VA " .—.N1
BI5: | Bl - Contact -
O 2x0OLVVA | (1 @ @r—anz BI6: | BI- Contact -

13 :

O xizamioova | |, o @l ans ) a7 R =
O 1x6.00A; 360 VA 7 ‘——' @ BI3: | Bl- Contact -
BIS: Bl - Contact -

N5
5 C@ " BI10: | Bl- Contact -

.—INE -
Bectromechanical: 16 BIT1: Bl - Contact v
) 1x75A; 700 VA Bl1Z: | Bl - Contact -
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On the next screen choose “Basic” and on the next window (not shown) choose
“YES”, finally click on “Confirm”.
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Figure 45

Due to the great flexibility that the software presents, allowing the user to choose the
windows that will be presented and their positions, the command is used to restore the
default settings. Click on the “Layout” button and then on “Recreate Charts” repeat
the process by clicking on “Layout” and on “Restore Layout”. During the test,
windows that are not relevant are excluded.

Following is the default structure after the previous commands.
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7. Test structure for function 81

Click the button highlighted in red until you create 4 test sequences.
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Figure 48

Click on the option “NOO1” highlighted in green and decrease the size of the middle
window for easier viewing.

7.1 Main Screen 81-1
In the first sequence, a situation is configured to verify the underfrequency of element

81 whose adjustment is at 59.5 Hertz and 2.0 seconds. In place of “Seq 001" write
“81-1". Then click on the highlighted blue button in the figure below.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia - MG - CEP 38405-202
Phone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com - E-mail: conprove@conprove.com.br
29



O 4
ONPROVE

INDUSTRIA & COMERCIO

7 ——
INSTRUMENTOS PARA TESTES ELETRICOS
2| 5 [~ | Remp 202191 (64 Bits) - CE-6710 (0940222) — o X
Home Display Software Options (2]
B5 HrdSet 0 GOOSE Set. [@insetcopy T8 B [ Auto Ref Angle In Edition... - ’ B () e Repetitions |0+ ’ B . ]
5, K 1 — n =
@ syncset ', SV Set. [ pelete sel. ' [ Va - R &
Direc Insert Start  Stop Static Settings Report  Units  Layout
Channels 3 Connection Mew 80 Delete Al [] Separate Nodes/Bin A - |Genrm Hon o P g B S
Hardware Sequence Results Generation Options
~Sequences - X Waveform | Phasors | Trajectories | Harmonic, s} Synchroscope | Plane Z - X
wm et | o: I Moo -veresms
W] Ao Vol W] V] A0_vo3 ]
Channels/ Definition
Point | Channel | Definitions 4,00 VM
Va  |[AOMDT | Modules 2,000
Vb [AOMDZ  |tincr0500s 0
Ve | AD_vD3 200n
2 |A00
4,00n tist
b [A0_102
0 1,00 200 3,00 400 5,00 6,00 7.00 8,00 9,00 10,00
ic  |A0_103
Dot | AQ_ V04 NOD1 - Curerts
ot ||FET [ Ao_io1 el ¥ AO_i3 E)] e e
UD03 | AO_I05
A (1. ]
UD04 | AO_I08 4,000
2,00n |
bl s =
00
ti 1 x
* ||y Name | Ignore Beiore Start End Tnominal Tdev- Tdevs Treal Tdev Status =l lal s
E {Eval 1 0 o 0 0 [} HEERE
= a| (] |©
i
2| ¥
Evaluations  GOOSE TimeStamp Report |
ErrorList | Protection Status
4# | ONLine New Aux. Source 110,00V | Heating: 0%

Figure 49

7.2 Screen for incrementing 81-1

On this screen, in the “Ramp Type” field, choose the “Frequency” option and then
select the “Pulsed” option. For the voltage value, either initial or reset use the
nominal voltage of 66.4V balanced three-phase ABC. For the initial frequency use
59.52Hz and for the final frequency 59.48Hz with a step of -5.0mHz. In the field
“Generation Time in Each Incr.” the user must configure a time that is always
longer than the actuation time. In this case, a time of 2.25 seconds was chosen.

“Reset Time” has been set to 0.25 seconds.
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Figure 50

7.3 Main screen 81-2

In the second sequence, configure a situation to verify the underfrequency of the 81-
2 element whose adjustment is at 59.0 Hertz and 1.0 second. In place of “Seq 002~
write “81-2" then click on the highlighted button in the figure below:
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Figure 51

7.4 Screen for increment 81-2

On this screen, in the “Ramp Type” field, choose the “Frequency” option then select
the “Pulsed” option. For the voltage value either initial or reset, use the rated voltage
of 66.4V balanced three-phase ABC. For the initial frequency use 59.02Hz and for
the final frequency 58.98Hz with a step of -5.0mHz. In the field “Generation Time in
Each Incr.” the user must configure a time that is always longer than the actuation
time. In this case, a time of 1.25 seconds was chosen “Reset Time” has been set to
0.25 seconds.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia - MG - CEP 38405-202
Phone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com - E-mail: conprove@conprove.com.br
32



—-—

.

ONPROVE

INDUSTRIA & COMERCIO

I 4 e
INSTRUMENTOS PARA TESTES ELETRICOS
:Ramp x
Ramp Type () Direct Generation Time in Each Incr |1.253
|| Frequency ~ | © Pulsed Reset Time: |250.0ms
Initial Values Limits and Increases Reset [
Channels/ Definition I o |26 Nisteps) Mmne Channels/ Definition Direct v
||[Powt [Channa Mod. [Ang. |Frea [¥|Va  |5838Hz |-500mHz |-400 mHz] 19,00 [ERde Point | Channdd | Mod. E=n
Hlva [aovor  |esdov |o° 55,02 Hz @b |5898H: | ;300 mHtz | -4.00 mHz4 13,00 [ERde Va |AD\VD1 | 6620V ¢ 60,00 Hz !
v  [aovoz  [esdov [V Ve |5838Hz --500mHz {-400 mz] 19.00 EEoe Vb |AO_VD2 | 6640V |-120,0° | 60.00 Hz
Ve |AD VD3 | 664DV D Ve |AD_VD3 | 6640V [1200° | 60.00Hz
[ [ac_o1 0A 0° 60,00 Hz Bk = |AD_01 0A 0" 60.00 Hz
e [acio2  [oa 0 60,00 Hz Dk b |AD_02 |0A 0° 60.00 Hz
Hle |ao_os  |oa 0° 60,00 Hz I | upat lc  |AD_03  |0A 0° 60.00 Hz
UDD1 [AO_VO4 OV 0° 60,00 Hz B | upe UDD1 [AO_ VD4 |0V 0° 80,00 Hz
UDD2 [AC_ID4  |OA 0° 60,00 Hz I | s UDD2 [AO_ID4 DA 0° 60,00 Hz
UDD3 [AC_IDS | OA 0 60,00 Hz [ | upo4 UDD3 [AD_I05 | DA 0° 80,00 Hz
UDD4 [AC_IDE | OA 0 60,00 Hz UDD4 [AD_I0S | DA 0" 60.00 Hz
|
Binary Outputs GOOSE Outputs
Channel Iner. Reset Channel Iner. Reset
|1 =00
|7 [eoc2 Iner.
|F1 [ eo03 Limit
||[C] | BOODS In'rtial\ralue[
|1 eo05 — —
[ | BODG Generation Reset Time
|[E7] 007 “m;cEr‘_’e’?
] [ BODE

7.5 Main Screen 81-3

Figure 52

In the third sequence, configure a situation to check the overfrequency of element
81-3 whose adjustment is at 60.5Hz and 2 seconds. In place of “Seq 003~ write “81-
3. Then click on the highlighted button in the figure below:
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Figure 53

7.6 Screen for incrementing 81-3

On this screen, in the “Ramp Type” field, choose the “Frequency” option and then
select the “Pulsed” option. For the voltage value either initial or reset, use the rated
voltage of 66.4V balanced three-phase ABC. For the initial frequency use 60.48 Hz
and for the final frequency 60.52Hz with a step of 5.0mHz. In the field “Generation
Time in Each Incr.” the user must configure a time that is always longer than the
actuation time. In this case, a time of 2.25 seconds was chosen. “Reset Time” has
been set to 0.25 seconds.
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Figure 54
7.7 Main screen 81-4

In the fourth sequence, configure a situation to check the overfrequency of element
81-4 whose adjustment is at 61.0Hz and 1.0 second. In place of “Seq 004" write
“81-4" then click on the highlighted button in the figure below:
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Figure 55

7.8 Screen for incrementing 81-4

On this screen, in the “Ramp Type” field, choose the “Frequency” option then select
the “Pulsed” option. For the voltage value, either initial or reset use the nominal
voltage of 66.4V balanced three-phase ABC. For the initial frequency use 60.98 Hz
and for the final frequency 61.02 Hz with a step of 5,0mHz. In the field “Generation
Time in Each Incr.” the user must configure a time that is always longer than the
actuation time. In this case, a time of 1.25 seconds was chosen. “Reset Time” has
been set to 0.25 seconds.
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Figure 56

7.9 Evaluation of pick-ups

Clicking on the “Ramp ” field, as shown in the next figure, you can configure 4 pick-
up evaluations as follows.

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

37



—-—

4
ONPROVE

INDUSTRIA & COMERCIO

7
—
INSTRUMENTOS PARA TESTES ELETRICOS
2 05 [ = | Remp 202191 (848its) - CE-6710 0161117) - o x
Home Display Software Options (2]
B5 HrdSet 0 GOOSE Set. [@insetcopy 18 [F [ Auto Ref Angle Ij‘o In Edition... - ’ w () e Repetitions |0+ ’ = 5 . €]
@ syncset s, svset. @ Deietesel.  '"E ' Va ] l_l = -
Chomecis 4 Connestion et B8 perete a1 [ Separate Nodes/Bin  7es: B Dele st st Cenion | TN o g Report Units fLavout
Hardware Sequence Results Generation Options
Sequences - X Waveform | Phasors |/ Trajectories |"Harmonics | Synchroscope | PlaneZ - X
04 jerd 116705 || W00 - votages
= [¥] Ao vo1 ™ V] AD_VO3 [}
Channels/ Definition
Point | Channel | Definitions
va [movon {Fr
Vb [AOV02  |fincr 1.30s; tReset 300.0 ms
Vo |AD_VO3
2 |A0_I01
b [AO_102
Ic  |AD_03
g []|uo0 | A0 Vo4 NOO! - Currerts
= Il upoz [A0_i04 @] AO_Io1 ¥ [¥] AD_103 IFd] @] ¥
UDD3 | AD_I05
UDD4 | A0_106 4,00n 001 00 003 DO4. ] ]
= i I ! 1
R RGeS =
00
Evaluations 2 x
H @ Name | lgnore Before Start End Tnominal Tdev- Tdevr Treal Tdev Stalus Sl el s
bl E Eval 1 0s s 0s 0s s 2 1El|=
e ENEE
2|
3
Evaluations  GOOSE TimeStamp Report |
ErorList | Protection Status
43 | ONLine New Aux. Source 110,00V | Heating: 0%
Figure 57
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Instead of “Eval.l” write “81-1 pkp”, in Ramp select “8/-1 > NOO1” for
““ L »” [ » [ ’» “ » € »
Condition” set “BI0I (1)”, for “Type” choose “Frequency”, for “Output” set
‘“ B2 H ‘“ i3] H H H H
Va”, in the field “Nom Value” set 59.50Hz and in the fields related to deviations set
10mHz.
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Figure 58
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Clicking on the “+” icon of the previous figure inserts 3 more evaluations. The
configuration must be done in a similar way to the first evaluation with changes in the
binaries inputs and values of the pick-ups.
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Double click on the “Waveform” option of the middle window and maximize the
screen to choose the relevant signals and insert time analysis markings.
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Select the current graph and click on the “Delete” key repeat the procedure for the
DC analog outputs and binary output graph. Uncheck the option “V04”.
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Figure 62
Right click and increase the height of the graphics. The next step is to select only the
binaries “BI01”, “BI02”, “BI03” and “Bl04".
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Figure 63
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7.11 Time analysis

To evaluate the time, the value of the frequency where the last increment or
decrement of each sequence occurs must be marked. To find these values, cursors are
used. If necessary, a zoom can be performed to verify the moment of time where the
marking must be carried out. To do this, left-click and drag the desired region. To
remove the zoom, just double-click on the graph. The following figure shows the time
for the first two elements.

Waveform o x

NOOT - Voltages
iVl A0_vD E ~0.v2 [¥] AD_VO3 [ 40 vos

001
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Figure 64

According to the previous figure, it can be concluded that the time for marking 1 is
20.25 seconds and for the second, 35.50 seconds. The next figure shows the position
of the last two elements.
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Figure 65
According to the previous figure, it can be concluded that the time for marking 3 is
56.75 seconds and for marking 4 it is 71.50 seconds.
7.12 Inserting markup
To insert the marking, right-click on the graphic and choose the following option.
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Adjust the first time and repeat the procedure for the other markings.
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Figure 67
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Figure 68

| Add Marking >

Time: |56,75s

Descr: | MarkD3

B visible

QK Cancel

Figure 69
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The markings are shown in the following figure. To return this window to its initial
position, double-click on the top bar (highlighted in green).
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Figure 71

7.13 Time evaluation

Clicking on the “Time” field, as shown in the next figure, you can configure 4 time
evaluations of operations as follows.
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Figure 72
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Change the name “Eval. 1” to “81-1 t” in the “Ignore before” option choose
““ . 3 “« »” H “«“ . PRI “«“ »
Tagging> Mark01” in the “Start” option choose “Tagging > Mark01” in the “End
. PP v . . . -
option choose “Binary Input > BIOI (1)”. In nominal time, set 2.0s with deviations of
250ms. The figure below shows these settings
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Figure 73
By clicking on the “+” icon, 3 more evaluations are added and their adjustments are
made in a similar way to the first evaluation.
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Use the command “A/t + G to start the generation. The next figure shows the result
with the pickup values found.
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After finishing the test, click on the icon highlighted 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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Figure 77
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1. Device Tested

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

2. Location

Substation: Conprove

Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira
City: Uberlandia; State: MG
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A.2 Technical data

Measurements and recording

facilities

Accuracy

Typically 1%, but £0.5% between 0.2 - 2In/Vn

Current: 0.05t031In

Accuracy: +1.0% of reading

Voltage: 0.05t0 2 Vn

Accuracy: +1.0% of reading

Power (W): 0.2t0 2 Vn and 0.05 to 3 In

Accuracy: +5.0% of reading at unity
power factor

Reactive power (Vars): 0.2to 2 Vnto 3 In

Accuracy: +5.0% of reading at zero
power factor

Apparent power (VA): 0.2t0 2Vn 0.05t0 3 In

Accuracy: +5.0% of reading

Energy (Wh): 02to2Vn0.2to 3 1In

Accuracy: +5.0% of reading at zero
power factor

Energy (Varh): 0.2to2Vn 0.2 to 3In

Accuracy: +5.0% of reading at zero
power factor

Phase accuracy: 0° to 360°

Accuracy: +0.5%

Frequency: 45 to 65 Hz

Accuracy: +0.025 Hz
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1

Ramp Software Schneider P545 Relay
Parameter | Figure Parameter Figure
81-1 pkp 59 F<1 Setting 20
81-2 pkp 59 F<2 Setting 20
81-3 pkp 59 F>1 Setting 20
81-4 pkp 59 F>2 Setting 20

81-1 t 74 F<1 Time Delay 20

81-2 t 74 F<2 Time Delay 20

81-3 t 74 F>1 Time Delay 20

81-4 t 74 F>2 Time Delay 20
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