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Test Tutorial

Equipment Type: Protection Relay

Brand: Schneider

Model: P545

Functions: 21 or PDIS — Distance

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

Objective: Search and Point Test of Zones with MHO
Characteristics

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 tested 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 tested and also be aware of safety standards and regulations.

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the P545 relay in the Distance software
1. Relay connection to CE-6006

Appendix A shows the relay terminal designations.

1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin M2 of the relay and

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

'Vdc Aux' RELE
Max. 265V
M2 (+)
M1 (-)
Figure 1

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

terminal pins D19, D20 and D21 and the common ones to pin D22. To establish the
connection of the current coils, connect 14, 15 and 16 channels to pins D1, D4 and D7
of the relay terminal and those common to pins D13. Connect the points D2, D5, D8
and D14 between them.

V4| V5

'3
© 00

D14 D8 D5 D2 D21 | D20| D19

-0 @ @
od A L
(XX E

Figure 2
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1.3 Binary Inputs

Connect the binary input of the CE-6006 to the binary output relay.

e Blltopin L1 and its common to pin L2.

uts
BI3 BIS BI7

| Bi1
Bl2 Bl4 BI6 BI8

~ =

-~ 4

Figure 3

2. Communication with 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 MiICOM S1
Studio
At-ﬁ”‘u:l

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 don’t have the model, use the
“Data Model Manager” software (installed with MiCOM) to download it.

Quick Connect

Q Type

Please select a device type:

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

P Px30 Series % L Series

P Px40 Series » M720

% P741/P742/P743

Cancel

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

Quick Connect

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 (COM) port 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 successful showing the type, model
and serial number of the relay.

Quick Connect

Operation success. Please complete configuration..

Type: P545

Model: P54531JA6M0ODOOM
Plant reference: MICOM

Description: MICOM P543/P545
Serial Number: 1791992

Software Reference: P545__ 6S_D00_B
Device Banner SENHA PADRAO

% Please select language of settings files:

[EnGLISH v

% Please enter Name and Comment:
Name

=E
Comment
[micom

[ Back ]l 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

Studio Explorer
103 & |5 8= |
=] @ System [Tutoriais]
= - L@ Device [PS45]
=[5 Connections
&> Connection [Connection 1]

ﬂ T
[ MenuTej (A% Add Existing File...
i missulr: |‘_} Extract Settings

[ ] Events a4 - Extract Full Settings...
[ Disturbag

New File

' Properties

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

44 Device Password @

Enter Device Password

Please type the password for device

Model P54531JA6M0DOOM
Plant reference MiCOM

Description MiCOM P543/P545
Serial Mumber 1791992

Software Reference  P545 6S_D00_B

Device Banner SENHA PADRAD
&y Password :
u \*'é,\ ‘[oooo :
>
[ 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 “Distancia Mho”.

43 MiCOM S1 Studio V4.0.1

{¥ Quick Connect...  File ‘View Print Tools Options Help
Studio Explorer o x
o de X |.% Ga % L
= (©) System [Tutoriais]

(= @ Device [P545]

(= [y Connections

e’; Connection [Connection 1]
(= |7 Settings

,_’j Desbalanco de Sobrecorrente

|_] Direcional de Sobrecorrente

B

|_] Disténcia Quadrilateral

|_] Falha do Disjuntor

L] MHO

| PSB_O0S

|_] Religamento

|_] sincronismo

|_] Sobrecarga

|_] Sobrecorrente

|} sub_Sobrefrequencia

|} Sub_Sobretenséo

,_] Variagdo de Frequencia

Figure 14
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3. Parameterization of the P545 relay

3.1 Frequency
After double-clicking on the “Distancia Mho” file, enter “SYSTEM DATA”, and then
“Frequency”. Make sure the set value is 60.0Hz.

48 MiCOM S1 Studio V4.0.1

€ Quick Connex

Studio Explorer % Start Page / Tuto 545.Distancia Mho* v x
= e A1 o= [Pl oot e [ oo o | B2 cooy T
& @ System [Tutoriai] Name value Address (CR) | User note ~
= & Device [PS45] s DATA
- (2 Connections EETESmAET e e e e
@ Connection [Connection 1] Loaaunge L) GLECH
5 Settings ]
7
Sys Fn Links 0 00.03
Q g:zi;‘::m:;“y:’:;‘:;’nz‘e Description MICOM P543/P545 00.04
5] Plant Reference micar 00.05
] Distéincia fho
) Disténcia Quadhiateral
Q ;j‘"g do Dfinton [ ¥ Frequency 50 1 0005 ]
(3 psB_oes .
] Religsmento
3 Sincronismo.
1) sobrecarga

] sobrecorrente
) Sub_Sobrefrequencia
1) sub_sobretensdo
] Variagéo de Frequencia
® L3P
[ Menu Text
[ MCL 61850
- [ Messurements

verts
[ Disturbance Records

;3 B CONTROL

[ MEASURE'T SETUP
[ COMMISSICN TESTS

[ CB MONITOR SETUR

(3 OPTO CONEFIG

[ CONTROL INPUTS

(3 CTRL I/P CONFIG

[ FUNCIION KEYS v

Figure 15

3.2 CONFIGURATION

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

Studio Explorer 2 x | Start Page ) Tutoriais.P545.Distancia Mho - X
ka8 L J |7 view ~ " Fie comments | @ save e Save a5 | Copy | Search:
= 9?:;::?[:;‘::]“1 Name Value Address (CR)  User note ~
= (2 Connections D
I J:E%licnzr;necuun[cunnemon 1 & s @ cmnor
) Desbalanga de Sobrecarrente - DATE BND TIVE
) Direcional de Sobrecorrente
:]! g::::g: 2:‘; R Setting Group Select via Menu 09.02
03 Fob o oetinan I ¥ Active Settings Troup 1 [ENE 1
) MHO =
) PSB_00S . w
ﬂ;i'g::::: [ ¥ Setting Crous L Erabled (R 1
i Setting Group 2 Tisahled 0506
B s Setting Group 3 Disabled 03.09
Qe Setting Group 4 Disabled 09.08
0 ab aebrascas [ ¥ Distance Frebled [ER3 .|
B s it Directional E/F Tisahled 05.0C
ey Phase Diff Dissbled 09.0F
i Overcurrent Disabled 09.10
ety Neg Sequence 0/C Disabled 09.11
. Broken Conductor Disahled 09.12
© J?EHS:'E'“'?"“ Earth Fault Disabled 09.13
j L — SEF/REF Prot'n Disabled 09.15
Residual 0/V NVD Disabled 09.16
Themal Overload Disabled 09.17
PowerSwing Block Disabled 09.18
Volt Protection Disabled 09.10
Freq Protection Disabled 09.1E
4f/dt Protection Dissbled 09.1F
B Fail Disabled 09.20
Supervision Ensbled 09.21
System Checks Disabled 09.23
Buto-Reclose Disabled 09.24
Input Labels visible 09.25
Output Labels Visible 09.26
CT & VT Ratios Visible 09.28
Record Control visible 09.29
Disturb Recorder Visible 09.28
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.

45 MiCOM S1 Studio V4.0.1

€ Quick Connect...  Fie Hep & &
2 x Start Page / Tutoriais.P545.Distancia Mho* | - X
P Wi i 5 view ZFile comments | @l Save [l Save as | 23 Copy | search:
8 @g’;xg‘;::]“] Name value Address (C.R) | User note ~
. = (2 Connections Freg Protection Disabled 09.1E
& Connection [Connection 1] df /dt Protection Disabled 09.1F
& s anty CB Fail Disabled 09.20
& oetngs Supervision Enabled 03.21
0 Destliods Sobepconents System Checks Disabled 09.23
) Direcional de Sobrecorrente
0 DS Tope TeRets visile To'5%
ﬂg';;:"j:;;ﬂﬁma' Output Labels Visible 09.26
‘.] MHO CT & VI Ratios Visible 09.28
j PSB_O0S Record Control Visible 09.29
—1 Rellg_amer\to Disturb Recorder Visible 09.28
i Measure't Setup Visible 09.28
il Comns Settings Visible 09.2¢
j S BeErvEniE Commission Tests Visible 09.2D
j sub_Sobrefrequenda I X SEttlnE Values Secondary 09 . 2E
_1 Sub—Sobvetenséo Control Inputs V?s?hle 09.2F
) VariogBio de Freauends Ctrl I/P Config visible 09.35
b Lok Ctrl I/P Labels Visible 09.36
& JESL s Direct Access Enabled 09.39
jMz‘:uﬁlgéﬂ Intan“/hCEM 64 DlS?hled 09.41
g i e Function Key visible 09.50
B £ Events RP1 Read Only Disabled 09.FB
£ Disturbance Records NIC Read Only Disabled 09.FD
LCD Contrast 11 09.FF
% [ CT AND VT RATIOS
@[3 RECORD CONTROL
@ (3 DISTURE RECORDER
- (3 MEASURE'T SETUP
#- [ COMISSION TESIS
% [ CB MONITOR SETUP
@[3 OPTO CONFIG
@ [j CONTROL INPUTS
@[3 CIRL I/P CONFIG
% [ FUNCIION KEYS
@[3 SECURITY CONFIG
@ (3 CTRL I/P LABELS
% [ Group 1
[ Group 2
[ Group 3 i
[ Group 4 3

3.4 CT AND VT RATIOS
Adjust the values of primary and secondary voltages and currents and the CT

polarity.

45 MICOM S1 Studio V4.0.1

Figure 17

uick Connect...  File Prit  Tools  Options  Help S
£¥ Quick © t il print  Tool 1 Help A N E W
IO ' x Start Page / Tutoriais.P545.Distancia Mho* | =
= > [ | -
N ) 7 view + 2 File comments | @ save g Save as |3 Copy T
= S Tutoriais
= @ "’;;'i'ci[‘p'sf;;']"‘] Name Value address (CR) | User note
& A Ctrl I/P Config Visible 09.35
e-B
& Connection [Connection 1] Ctrl 17P lsbels Visible 09.36
. [ Settings Direct Access Enabled 09.39
=& - :
) Desbalango de Sobrecorrente :z:?ﬂgﬂfﬁs“ 3::?]13::1 Eg ;1;
jg:;:;:::r Md:o Sobrecorrente e el 1250
) Distancia Quadrilateral :‘g g::xg:ty ?;sahlad g: g
ﬂ ;E:(l’: o Diskkon = B CT AND ¥ ATIOS _—
] Ps_005 Main VI Primazy 138.0 kv 0401 [EEESSSSssss =
3 Religamento L ¥ Main VI Sec'y 1150V E.02 |
o S\ncgrunismo CoVT Frinaty T35.0 KV [ Wi
] Sobrecarga G5 VI Seconiany 115.0 v 0A.04
§] Snbveconl']ente Phase CT_Prinary 1000 & 04.07
_15\.Ib § 1 ¥ Phase CT Sec'y 5.000 A 04 .08 |
3 Sub_Sobretensio N SEF CI Primaxy 1000 & 080
] variagéo de Frequencia SEF CT Secondary 5.000 A 08.0C
ke MComp CT Primazy 1000 & 08.0D
@ \—:‘MEI'\\.I Text MComp CT Sec'y 5.000 & 0A.0E
l_‘lMcusuasn G5/ Tngut AN 08.0F
i Main VI Location Line 08.10
p JEvents | ¥ CI Polarity Standard TR, 11 1
“Distuvbance Records e R Y Standard R 13
@ M CT Polarity Standard 08.14
VI Connected Yes 08.18

B
®
£
B
B
@
®
B
£
B
®

(3 RECORD CONTROL
(-3 DISTURE RECORDER
(L3 MEASURE T SETUP
(L3 COMMISSION TESTS
(3 CB MINITOR SETUP
(-3 OPTO CONFIG

(L3 CONTROL INPUTS
(3 CTRL I/P CONFIG
(3 FUNCTION KEYS
(3 SECURITY CONFIG
(L3 CTRL I/P LABELS
[ Group 1

[ Group 2

[ Group 3

[ Group 4

Figure 18
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3.5 GROUP 1 LINE PARAMETERS

Click on the “+” sign under “GROUP” and under “GROUP 1 LINE
PARAMETERS” make adjustments for line length and angle, compensation factor for
ground and phase sequence.

4 MiCOM S1 Studio V4.0.1

¥ Quick Connect...  File View
Studio Explorer x X Start Page / Tutoriais.P545.Distancia Mho* \ v X
> 5 = LA s
o de a5 | Bl J 7 view ~ "ZiFile comments | il Save | Save as | 3 Copy | Search:
& @_Syséeevmlcg:;:;']as] Name Value Address (C.R)  User note A
=48 SEF CI Secondary 5.000 & 0A4.0C

- [ Connections

N 2 MComp CT Primary 1000 A& 0A.0D

L Js\:tﬁ‘c;:nectxon[mnnectvon1] l\é‘gm;p c: Secy fmuuo i gigf_
[ Desbalango de Sobrecorrente Mam“g‘; S— e seied
jjg;;:;:g:ll\i:ﬂsabrem"ente ¥ CT Polarity Standard 0a.11
3 Disténcia Quadriateral SEF-.CT Pclérity Standard 08.13
_j Falha do Disjuntor M CT Polarity Standard 0A.14
0 mHo VI Connected Yes 0A.18
1 PsB_00s #-[3 RECORD CONTROL

& 3 DISTURE RECORDER
@[ MEASURE'T SETUP
@[ COMMISSION TESTS
& [ CB MONITOR SETUP
%[ OPTO CONFIG
%[y CONTROL INFUTS
@[3 CIRL I/P CONFIG
#- [ FUNCITCN KEYS
SECURITY CONFIG

) Religamento
) Sincronismo
| Sobrecarga
) Sobrecorrente
|_] Sub_Sobrefrequencia
| Sub_Sobretensdo
] Variag3o de Frequencia
@ PsL
jmg‘”ﬁ{:?ﬂ CTRL I/P LABELS

@
e
- (1 Measurements £ B Group L S

(=) [ GROUP 1 LINE PARAMETERS

[ Events .
¥ Line Length 100.0 km 30.01

N Dl rbenceiRecoids ¥ Line Tmpedance 10,00 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
¥ Phase Seguence Standard ABC 30.0B
L4 Tripping Mode 1 and 3 Pole 30.0C

(#-_j GROUP 1 DISTANCE SETUP

#- [g GROUP 1 DIST. ELEMENTS

[# [ GROUP 1 SCHEME LOGIC

#-[_j GROUP 1 CB FAIL &« P.DEAD

#-[j GROUP 1 SUPERVISION

# [ GROUP 1 INPUT LABELS

#-[_j GROUP 1 OUTFUT LABELS

[ Group 2

[ Group 3

|3 Group 4 v

Figure 19

3.6 GROUP 1 DISTANCE SETUP

In this field, you choose which zone will be enabled and the type of parameterization
in the “Setting Mode” option. In the first “Simple” the user chooses the percentage of
each zone referring to the length of the line so that the relay software automatically
calculates the values in ohms. If the user chooses this option when parameterization
the “Distance” software, the calculated values of the “GROUP 1 DIST ELEMENTS”
field must be inserted. If the second option “Advanced” is chosen, the “GROUP 1
DIST ELEMENTS” field is parameterized directly. In this tutorial, the second option
will be used and the only disabled zone will be the “P” zone. The load compensation
and directionality options are also disabled.
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45 MiCOM S1 Studio V4.0.1

£} Quick Connect... Print  To
Studio Explorer X | startpage  Tuto v X
= de Ga % )|\ view ~ [Z|File comments | @l Save [ Save as | 13 Copy | Search; |
= @Sys;em[‘l‘:;:;u is] Name Yalue Address (C.R)  User note fad ]
° ?"E:rfnemgns ¥ Line Impedance 10.00 Ohn 30.03
g . ¥ Line Angle 70.00 deg 30.04
gse;tﬁ‘c;r;nectmn[mnnectmn1] ¥ K2N Res Cop 1000 30.05
|_] Desbalango de Sobrecorrente \d ;hz‘: Riscﬂngle g dezl a :E gf
|_] Direcional de Sobrecorrente L d ARl LONE bl g
_} Distancia Mho ¥ Phase Seguence Standard ABC 30.0B
|_] Distancia Quadrilateral Trlppmg Hode - L EL 306
£} Faha do itkor I ) EN
‘_1 MHO ¥ Setting Mode Advanced 31.0C
:]]:ﬁg-:::nto  Phase Chars. Mho 3111
‘_] Sconians ¥ Zone 1 Ph Status Enabled 31.20
3 sobrecarga ¥ Zone 2 Ph Status Enabled 31.30
_] Sobrasoivente ¥ Zone 3 Ph Status Enabled 31.40
‘.J <15 sobeabfeimisnta ¥ Zone 3 Ph Offset Disabled 3l.42
0 Sub—SobretensEo ¥ Zone P Ph Status Disabled 31.50
_} \Iari;;so dé Fromiends ¥ Zone & Ph Status Enabled 31.60
j;i"nu . ¥ Ground Chars. Mo 3171
[ MCL 61850 ¥ Zone 1 Gnd Stat Enabled 31.80
£ Measurements ¥ Zone 2 Gnd Stat Enabled 31.90
[ Events ¥ Zone 3 Ond Stat. Enabled 31.80
23 Disturbance Records ¥ Zone3 Gnd Offset Disabled 31.82
¥ Zone P Gnd Stat. Disabled 31.B0
¥ Zone & Ond Stat. Enabled 31.Co
¥ Digital Filter Standard 31.D0
¥ CVI Filters Disabled 31.D1
¥ Load Blinders Disabled 31.D3
¥ Dist. Polarizing 1.000 31.D7
¥ Dir. Status Disabled 31.E1l
1 DIST. ELEMENTS
1 SCHEME LOGIC
1 CB FAIL &« P.DEAD
1 SUPERVISION
1 INPUT LABELS
1 OUTPUT LABELS
[ Group 4 v

Figure 20

3.7 GROUP 1 DIST. ELEMENTS
In this option, configure the ranges of each phase zone.

4 MICOM S1 Studio V4.0.1

€ Quick Connect...  Fle
Studio Explorer 1 x Start Page  Tutoriais.P545.Distancia Mho* ] - X
0 REE W e | J |7 view ~ [ZFile comments | (@ Save g Save as | Copy | Search:
@@ systemiTuturia] Name Value ‘address (CR) |[User nigte ~
&- @ Device [PS45] ¥ Tripping Mode 1 and 3 Pole 30.0C
G- et [ GROUP 1 DISTANCE SETUP
Q) Conmectif[Connedtiont] ¥ Setting Mode Advanced 3L.0¢
- [ Settings : e
|} Desbalango de Sobrecorrente ¢ e s — LT
] Direcional de Sobrecarrente b - iy
ﬂ;z:ﬁ: g:: ey ¥ Zone 2 Ph Status Enabled 31.30
I ¥ Zone 3 Ph Status Enabled 3140
Qi ¥ Zone 3 Ph Offset Disabled 3142
Q) res o6 ¥ Zone P Ph Status Disabled 31.50
= ¥ Zone 4 Ph Status Enabled 31.60
|_] Religamento e .
‘:11 zz‘;:z:;’;: ¥ Ground Chars Mho 3171
Ao ¥ Zone 1 Gnd Stat Enabled 31.80
Rl o ¥ Zone 2 Cnd Stat Enabled 31.90
[ St et ¥ Zone 3 Gnd Stat Enabled 31.80
et & i ¥ Zone3 Gnd Offset Disabled 3182
ey ¥ Zone P Cnd Stat Disabled 31.B0
O e ¥ Zone 4 Gnd Stat Enabled 3L.co
Gt ¥ Digital Filter Standard 31.00
- ¥ CVI Filters Disabled 3101
gl ¥ Load Blinders Disabled 31.03
[ Disturbance Records ¥ o SRR R, L Bl
¥ Dir. Status Disabled 31.EL
L e
¥ 2L TR, Feach T 000 o 302
¥ Z1 Ph. Angle 70.00 deg 32.03
¥ Zl Sensit. Iphsl 375.0 wA 32.09
¥ 22 Fh. Reach 12.00 Ohm 32.10
¥ 22 Fh. Angle 70.00 deg 32.11
¥ %2 Sensit. Iphs>2 375.0 nA 32.17 L
¥ 23 Ph. Reach 24.00 ohm 32.20
¥ 23 Fh. Angle 70.00 deg 32.21
¥ 23 Sensit. Iphs3 250.0 mA 32.28
¥ 74 Ph. Reach 15.00 Chm 32.40
¥ 24 Fh. Angle 70.00 deg 3241
¢ 24 Sensit. Iphod 250.0 mA 3246
2 A T 5 i

Figure 21
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NPROVE
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INSTRUMENTOS PARA TESTES ELETRICOS —
Adjust the ranges for each ground zone.

&5 MiCOM S1 Studio V4.0.1

€} Quick Connect...  File v Print
Studio Explorer 2 x Start Page  Tutoriais.P545.Distancia Mho™ v X
H de G |4 | E]- - e
W e i ) (57 view = [ZFie comments. | G save. gl save 25 | Bacopy | search:
= @5ys;:$£r[:::]as] Name Value address (C.R) | User note -
- ?_}&n"ectim ¥ Z1 Ph. Angle 70.00 deg 32.03
: ) ¥ 71 Semsit. Iphsl 375.0 uA 32.09
a Jsee’;tf:gr;nec“on Iomettont] ¥ 22 Ph. Reach 12.00 Ohm 32.10
¥ 22 Ph. Angle 70.00 deg 32.11
) Desbalango de Sobrecorrente
¢ ¥ 22 Sensit. Iph»2 375.0 nA 32.17
:j]l;;‘:;::;:l,j::umeco"ente ¥ 23 Ph. Reach 24.00 Ohm 32.20
) Distancia Quadriateral Y23 th, Engle ey acet
J Falha do Disjuntor ¥ 23 Sensit. Iph>3 250.0 nA 32.28
MHO i ¥ 24 Ph. Reach 15.00 Ohm
Jpsa - ¥ %4 Ph. Angle 70.00 deg
:j]Relw_amento ¥ 2% Sensit. Iph>4 250.0 mA
) Stk BECHONL LN ]
B teecaras ¥ 4l tnd. Reach 5.000 Cha
Q) sobrecorrente ¥ Z1 Gnd. Angle 70.00 deg
) sub_Sobrefrequencia Wkl Res: o 4000
) sub_Sobretenséo W I e e g
= ) ¥ 71 Sensit Igndsl 750.0 uA
L= P_Sijana;aodeFreuuencla ¥ 22 tnd. Reach ot
& —“Men”ext ¥ 22 Gnd. Angle 70.00 deg
jMCLGlESU ¥ KZNZ Res. Comp 1.000
- [ Measurements I Re2. mhaie g
T ¥ 72 Sensit Ignds2 750.0 uA
¥ 73 Cnd. Reach 25.00 b
[ Disturbance Records ¥ 23 Gad. Angle 70,00 deg
¥ KZN3 Res. Comp 1.000
¥ KZN3 Res. Angle 0 deg
¥ 23 Sensit Ignd>3 250.0 uA
¥ 74 Cnd. Reach 15.00 Ghm
¥ 74 Gnd. Angle 70.00 deg
¥ kZN4 Res. Comp 1.000
¥ KZN4 Res. Angle 0 deg
¥ 74 Sensit Ignd>4 500.0 uA
T T GROUF 1 SCHEFE LOGIC
=0 GROUP 1 CB FAIL « P.DEAD
# (g GROUP 1 SUPERVISION
® (g GROUP 1 INPUT LABELS
& [ GROUP 1 OUTPUT LABELS
[ Group 2
[ Group 3
[ Group 4 e

Figure 22
3.8 GROUP 1 SCHEME LOGIC
In this field sets the operating times and that each zone acts for faults involving
ground and between phases.

44 MiCOM S1 Studio V4.0.1

€} Quick Connect...  File Print

Studio Explorer. 1 x Start Page  Tutoriais.P545.Distancia Mho*
7 ae 3 | 5] 2 2 e
e a2 = ) 57 view - [ e comment= | @ save gl save 25 | Bacopy | Search;
@SYS;’::‘:ET[:;‘:;']“] Name Value Address (C.R) | User note ~
E’ S ¥ 74 Ond. Reach 15.00 Ohw 32.90
=&
¥ 74 Cnd. Angle 70.00 deg 3291
‘ usf—;;“;’;”w'c'" Icnneciont] ¥ KZN4 Res. Comp. 1.000 32.95
) Desbalango de Sobrecorrente M L i
|_] Direcional de Sobrecorrente o DUF T E oLC 2
) Disténcia Mho e e )
T )
ﬁF':IhZ";fDis e ¥ Zomel Tripping Thase And Gromnd 3508
Qs A ¥ 2l Ph. Delay 0s 34,09
Q) restois ¥ 2l Gnd. Delay 0s 34.08
B s ¥ Zonez Tripping Phase And Ground 34.10
‘-} S\ncgronisrnu ¥ tZZ Ph. Delay 200.0 ms 34.11
‘-} s ¥ t22 OGnd. Delay 200.0 ms 34.12
5] Subvecorrgente ¥ Zone3 Tripping Phase And Ground 34.18
) sub_Sobrefrequencia ¥ TaT . Deray nne L]
R ¥ £23 Gnd. Delay 600.0 ns 3414
D) vt 8 e ¥ ZoneP Tripping Disabled 3420
5 ¥ Zoned Tripping Phase And Ground 3428
o . ¥ €24 Ph. Delay 1.000 s 3429
qumm ¥ 24 Gnd. Delay 1.000 s 34.28
& M 1 2 :
= j;:::';eme“ ¥ Aid. 1 Selection Disabled 3441
[ Disturbance Record: s
i Disurianc Records, ¥ Aid. Z Selection Disabled 3461
¥ SOIF Status Disabled 3881
¥ IOR Status Disabled 34.84
¥ IO0C Reset Delay 500.0 ms 34.86
¥ IOC Delay 200.0 ms 34.88
¥ 71 Ext Scheme Disabled 34.B1
¥ LOL Schene Disabled 34.CL
] 5
@ [ GROUP 1 SUPERVISICN
@ [ GROUP 1 INPUT LABELS
@ [ GROUP 1 OUTPUT LABELS
[ Group 2
[ Group 3
[ Group 4 v

Figure 23
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INSTRUMENTOS PARA TESTES ELETRICOS

The next step is to click on “Save”.

48 MiCOM S1 Studio V4.0.1

€ Quick Connect...  Fie

‘Studio Explorer
= de 5 % |-

= (© System [Tutoriais]
= 4@ Device [P545]
- [ Connections

- [ Settings

| Distancia Mho

] Falha do Disjuntor
[ MHo

] PSB_0o5

] Religamento

1 sincronismo

) sobrecarga

) Sobrecorrente

] Sub_Sobretenséo

- Ca st
[ Menu Text
[ MCL 61850
- [ Measurements
[ Events
(- Disturbance Records

NPROVE

INDUSTRIA & COMERCIO

& Connection [Connection 1]

) Deshalango de Sobrecorrente
) Direcional de Sobrecarrente

) Disténcia Quadhiateral

| Sub_Sobrefrequencia

| Variagdo de Frequencia

Zonel Tripping
+21 Ph. Delay
+Z1 Gnd. Delay
Zonez Tripping
+22 Ph. Delay
+22 Gnd. Delay
Zone3 Tripping
+23 Ph. Delay
23 Gnd. Delay
ZoneP Tripping
Zoned Tripping
24 Ph. Delay
+24 Gnd. Delay

Aid. 1 Selection
Aid. 2 Selection
SOIF Status

TOR Status

T0C Reset Delay
T0C Delay

Z1 Ext Scheme

LOL Scheme

@ [ GROUP 1 CB FAIL &« P.DEAD
@& 3 GROUP 1 SUPERVISION

@ [ GROUP 1 INPUT LABELS

@ [ GROUP 1 OUTPUT LABELS

[ Group 2
(3 Group 3
[ Group &

Phase And Ground 34.08
0s 34.09
0s 34.08
Phase And Ground 34.10
200.0 ms 34.11
200.0 ns 34.12
Phase And Ground 34.18
600.0 ns 34.19
600.0 ms 34.18
Disabled 34.20
Phase And Ground 34.28
1.000 s 34.29
1.000 s 34.28
Disabled 34.41
Disabled 34.61
Disabled 34.81
Disabled 34.84
500.0 ms 34.86
200.0 ns 34.88
Disabled 34.B1
Disabled 34.CL

Start Page  Tutoriais.P545.Distancia Mho ‘ - X
)\ \7 view ~ " File comments [ save |l save 2 | < cony | search:
Narne Value Address (C.R)  User note ~
24 Ond. Reach 15.00 Ohm 32.90
24 Cnd. Angle 70.00 deg 32.91
kZN4 Res. Comp 1.000 32.95
kZN4 Res. Angle 0 deg 32.96
i 500.0 md 32.9B

1<

3.9 PSL

The configurations of binary outputs are made through logical
configured in another file. Right click on the “PSL " folder and then on

Figure 24

& MiCOM S1 Studio V4.0.1

£} Quick Connect...

Studio Explorer

03 & | |4

= (@) System [Tutoriais]
(=) 4@ Device [P545]
(=) |27 Connections

\:; Connection [Connection 1]

=) [ Settings

-3
g mef L) MewFile

CaMg 23 add Existing File...

[ Me |

v

[ Ev 3

[ Dis|

|_] Desbalango de Sobrecorrente
|_] Direcional de Sobrecorrente

| Distancia Mho

| Distancia Quadrilateral
|_] Falha do Disjuntor

|} PSB_O0S

|_] Religamento

| Sincronismo

|] Sobrecarga

|} Sobrecorrente

|} Sub_Sobrefrequencia
|} Sub_Sobretensdo

|_] Variagdo de Frequencia

Extract

| |

“7 Properties

Figure 25

blocks being
“New File”.
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The name of the file name appears as “000” change to “Distancia Mho "

=3 @ PSL
' Q Desbalango de Sobrecorrente
Dlreaonal de Sobrecorrente

] Falha do Disjuntor
] PSB_005
] Religamento
] Sincronismo
] Sobrecarga
-] Sobrecarrente
] Sub_Sobrefrequencia
-] Sub_Sobretens&o
- |_] variacdo de Frequencia
[ Menu Text
[ MCL 61850
E] -] Measurements
[ Events
[ Disturbance Records
Figure 26
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.

f:'ﬁ Distancia Mho. psl - PSL-Courier
dit View Device Tools Help

DAEES - - Fok % \J-/\MFMQQNIPB\@ JMD-ADAD: A% DA« 2B BEIER

D it vty

7133/1017 [PS45313A6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% |58

Figure 27
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Note that the following figure shows the first output (highlighted in red) associated
only with the zone 1 trip. A logic “OR” must be made by inserting the trip of the
other three zones.

5 Distancia Mho.psl - PSL-Courier.
Ele Edt Vew Device Tools Help

NEEES Ao By e b [ AQAQEE M| J MDA A ki 2 B2 BEDHE

MiCOM P545 Programmable Logic | j

Output Contacts

0
Zone 1 Tri . Output R1
E[D‘I B0 #608. Straight oo, .
0
B

#000 e
0
Signalling Fail . Output R2
E[D‘I DDB #311 Straight DDE #001
0
100
Any Trip Output R3
|I[D'| DD #522 Dwell ODB #02 ]
0
004

b B4 Chi Input 1
DDE #0986 5
Straight SSE‘;‘ R
0

b IMB4 Ch2 Input 1
DDB #104

100
CBfaill Trip 3ph | QOutput RB
|![D‘| D08 #994 | Dwell DDE #005
L E——

Ready 3567/0 P54531JAEMODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% | ERAIE

Figure 28

Click on the highlighted arrow and then on the line that joins the block “Zone 1 Trip”
with the output “OutputR 1’ with the right button and on “Delete ” to remove it.

£ Distancia Mho. sl - PSL-Courier

fie Edt View Device Tools Help

DAEESE Fok By m[h | AQQEE || J WUDAD A% Nt B R BEEE

| MiCOM P545 Programmable Logic | j

Output Contacts

0

Zone 1 Trip " . Output R1
D Sl > i | Shaight
[ oset | 0
= 0
Signalling Fail — s Output R2Z
E[D’[ DDB#311 Straight DDB #001 -
0
100

Any Trij Output R3
& owel < GoBES |
» IMB4 Ch1 Input 1
DDB #096 0

N

0

> IMB4 Ch2 Input 1
DDB #104

100

CBfail1 Trip 3ph Qutput RE
E[D‘{ DOB #834 Dwell OB #a0s &
L [ —— >

Erase the selection 1026/104 PS4531JA6MODOOM Group: 1 Timers=15{16; Contacts=1/32; LEDs=10/18. Logic 54% |ERSME

Figure 29
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Click on the “OutputR1” block and change the “Mode” to “Pickup” and on the
option “Pickup Value (ms)” adjusts the value to zero.

- [=]x]

NABEEG » - | Fo sy nh | RAAHE O ||J/ MD:ADAD:A % i 28 BT &I

MiCOM P545 Programmable Logic | j

Output Contacts

o

[.: énDng ; E‘Erép Contact Conditoner Setings | bight ggg::ﬁtﬂﬁ a
B #311

o

Contact Name DDB # 0

Mode
Output A1 0  Pickp Pickup Value (ms)

T Diopolt o

j Signalling Fail  Dwell : Qutput R2 .
) ight Py
,,[: P A g DDB #001 L]

o

| |

€ Pickup/Dropolt 0
" Straightthiough
" Latching

[T Any Trip Qutput R3
[: DDB #522 ell DDB #002 s
| [3 l Cancelar Aiuda | 0

. IMB4 Ch1 Input 1
DDB #0396 0
Sttt s

S B4 Ch2 Input T 0
DDB #104
100
CBfail1 Trip 3ph Qutput RE
[D‘I DDB #834 Dwell DOB #005 =
KA | >
Ready 1246{102 P54531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54%

Figure 30
The next step is to associate the trip signals of the other zones with logic and the
“OutputR1” output block. Click on the button highlighted in red and choose the
following sign.

- [=]

DASES| - - S B AL QA BEE O DKDADde Nt ono BEBE

} Zone 1 Trip
7,‘[.‘: DDE #5085
o T o
(Dl >
a

] =]

MiCOM P545 Programmable Logic | :'

Output Contacts

Signals List 0
Choose a signal name... Pick-Up SSEL;{DE&

B

Name DDB # 0
di7db2 Start
difd>3 Start T
di/da Start 600 0
dizdo1 Tip 601 —
difdb2 Tip 602 : utpu

di7db3 Tip 603 Straight DDE #001
divdd Trip 604

Zone 1 Trip 508 0

T Signalling Fail
|| DDB #311

Y

Zone 1A Trip 603
Zone 18 Trip
100
| Any Trip Output R3
q[.: DDE #522 Dwell DDB #0072
0
M TMB4 Chi Input 1 | ok | Cancels Aivda |
DDB #0965 0
1 Straight Dutout 3
0

™ IMB4 Ch2 Input 1
DDE #104

5|

100
CBfail1 Trip 3ph Output RB
iD‘{ DDB #5834 Dwell DDB #005 |
L S — i
Ready 1077/0 PS4531JA6MODOOM Group: 1 Timers=15{16; Contacts=1/32; LEDs=10{18. Logic 54%

Figure 31
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Repeat the previous procedure inserting the signals “Zone 3 Trip” and “Zone 4 Trip”
then create a logical block “OR” by clicking on the icon highlighted in green.

5 Distancia Mho. psI* - PSL-Courier

File Edt View Device Tools Help

NABEEG o Fol Wy L QAQAQAHE| O || J DDA Wb 8 & @-Eﬂlﬁ}

| MiCOM P545 Programmable Logic | :|

Output Contacts
™
6

|| | I
v Y Y| [
ob o
o3| (oS
(o® oo
00| |30l
1 |=3] |5
o o
=
I o

N

=

0

i . Qutput R1
- PickcUp

0

T
6

]

UN
o3
oD
g&
=
025

0

Signalling Fail . QOutput R2
E[D‘I DDE #311 Straight DDE #001

0

100

Any Trip QOutput R3
.[D‘I DDB #522 Dwell DDB #002 e
> IMB4 Ch1 Input 1
DDB #086 5

0

™ IMB4 Ch2 Input 1
DDE #104

100
CBfail1 Trip 3ph Output R
i[D‘I DDB #334 Dwell DB #005 &
L S — |
Ready 1086/68 |P54531JA6MODOOM Group: 1 Timers=15/16; Contacts=1/32; LEDs=10/18. Logic 54% |EEIauletmian

Figure 32

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

# Distancia Mho. psI* - PSL-Courier

File Edit View Device Tools Help

DEAEES o - #k KW AL QRAQAEL ||| XDAD DAk it c8e BEEE

[ MiCOM P345 Programmable Logic | j

BD{ & >—\
1 Output Contacts
Z 2 Tri
D &oeade >— 1
D %oeed® p— ]
PickUp

0

Signalling Fail . Output R2
D:D‘l DDB #311 Straight DDB #001 e

0

100

Any Trip Qutput R3
D:D‘I DDB #522 Dwell DDB #002
b IMB4 Ch1 Input 1
DDB #0598 5

™ IMB4 Ch2 Input 1 0
DDE #104
100
CBfaill Trip 3ph Qutput R
IID'I DDE #5834 Dwell DDB #005 =
L s — |
Ready 1072{0 [P54531A6MODOOM Group: 1 Timers=15/16; Contacts=1{32; LEDs=10/18. Logic 53%

Figure 33
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Click on the highlighted icon to save the file, then close the logical block editor and
return to the “MiCOM” software.

% Distancia Mho. psl - PSL-Courier

File Edt View Device Iools Help

DadEB o Fe B WY AL RAQAEE QI WDADADdEk Nt 80 BT EE

=
I MiCOM P545 Programmable Logic |
B Eeew
I Output Contacts I
D_I Zone 2 Tri,? >
DDB #61 1
Zone 3 11 >—|— 0
D1 Toeidb picketn | SEEE ] /‘#
iD_l Zone 4 Triéa N 0
DDB #62:
0
Signaling Fail ’ Outpit R2
BDi & > swaight < OpEm; |/-#
0
100
— Outplt R3
lD'l DB #552 > Dwell '< S 00 |-/ =#
0
[D'I IMB4 Ch Input 1
DDB #096 5
1 Straight -< UL |./ -.#
[D'I IMB4 Ch2 Input 1 0
DDB #104
100
CBrall Trip 3ph Duput K6
[D‘I OB #824 > Dwell '< OB 4006 |-/ . =
Kl ;J_'
Save the active document Graphics -73%]

Figure 34
3.10 Sending Settings to the Relay

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

¥ MiCOM S1 Studio V4.0.1

¥ Quick Connect... File  VWiew  Print  Tools  Options

$ngio Explorer
g |de X | % L3 (2 |5

stem [ Tutoriais]

=
_r_,lv

yi: evice [P545]

=) | Connections
\;; Connection [Connection 1]
= | Settings

Figure 35
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Send both the function settings and group 1 from the “Distdncia Mho” logic block.

Send to 'P545 (MiCOM) %]

©@ Tosend a file to the device select the file and then dlick the ‘Send’ button

Select files to send
Send | File Type A

O |pesbalanco de Sobrecorrents set Ssttings Fies

[] |Direcional de Sobrecorrente.set |Settings Files (=

ncia Mha.set | Settings Files

[ _Disténcia Quadrilateral.set }Settings Files ‘
[ \Falha do Disjuntor.set JSettings Files |+
Send PSL file Group 1 Group 2 Group 3 | Group 4 CRC Type Reference ID o

O :Desbalanl;o de Sobrecorrente.psl | E] :Enhanced logic-only

M

Enhanced logic-only

<]

l Enhanced logic-only
.Disténcia Quadrilateral.psl . Enhanced Iorgrirc-onlyr
'Falha do Disjuntor.psl Enhanced logic-only

O
O
[ | PsB_0oS.pdl
o
O

O|oooooidoo

] | Enhancec! lpgic-on!y
;Religamenpo.psl Enhancercrliqugi;-ronly ¢
.Sincronismofpsl Enhanced logrirc-onhfr

1 :Cinhrprarna nsl Enhanced lnaic-nnly

[ ][ &= )

Figure 36
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4. Distance software adjustments

4.1 Opening the Distance
Click on the CTC application manager icon.

e

Figure 37"':

Make a click on the software icon “Distance”.

&= Conprove Test Center 2.02.160 —
G Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [i¥ Diferertial L Multimeter
@, VCC Aux {_E!.F“ Power Directional
m Calibration |E’ Distance
T Teste Plan ﬁ, Master
Remote Generation Meter
I PSBOOS Setup
Equipment Set. / Tests
_ﬁ Ramp 4 )
. LI: Harmonic Restraint Seftings
Prlmary B, Sequencer ﬁ Update Firmware
Primary Tests * Synchronism tw Software Language v
$ cT 57 Owvercument
A
FONT Transducer
<0 Transformer Eﬂ; Transient Flay Support
' Documentation and assistance
§2 Resistance Mz VoksPHz ; ,
“;?3 PMaster \LJ Tutorials
3 Videos
&3 Contact
Other EJ Foum
Additional applications i Manual v
@ Transient View d¥ Quick Guide v
l% Validate POF Reparts &r Self-diagnosis
P Statistical Analysis T Remote Access
Copyright © Conprove 1584 - 2021

Figure 38
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o
A1 DEds
m Home  View  Software Options [7]
Ll [EN ==
%, Hrd Config <%0 GOOSE Config J Setting :
@ cPs Config 5, SV Config
Channels X S
Direc T Connection General Inform.  System  Notes 0bs.  Explanatory Figures Check Lt Others  Connections
Hardware T
Pointtest SearchTest  Test Seftings Distance - me [
~Insert/Edit Points =
Insert/Edt Points Tested device: - FaultAE
! oae Legend
New Paint i~ 2 Relativeto .. |Lnd ¥ Points Not Tested
o Adopting the same ine Location: @ Points Tested
T Substation ] Colors
Passed
o Bay Fai
Address v 4 5
‘ i Information:
City v State: v §
: ‘ | curontpein
Test Point
S Responsible -1zl
R-3
AE BE CE B BC A Mame: | ~] | "
No. = Zone | Operated R I X
Taol Test /
CE-6006 Series Num. [17206165302101 110011500
4
e
s
”
8 Defautt v Import... Expott... Preferences K
Flzne FAx Hzand@ F 2zl B Timt—e I e 1 3 o
Errors List | Protection Status
13 | OMLine New Aux Source: 110,00V | Heating: 0%

Figure 39

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.

"E" ,

View

DEH-= Distance 2.02.160 (64 Bits) - CE-6006 (1730616)

Software Options

%, Hrd Config <% GOOSE Config B > p 7| | wavetorm |l chart ZxT
. . " = —
@ GPS Config S, 5V Config Hr *~ Phasors SEL
Channels . Start 5t Settings .
Direc  t3 Connection b8 @ Trajectory
Hardware Generation Options
Figure 40

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This facilitates the
elaboration of the report as this tab will be the first to be shown.
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4.3 System

Figure 41

I r4
INSTRUMENTOS PARA TESTES ELETRICOS
Settings X
General Inform.  System Motes & Obs. Explanatory Figures Check List  Cthers  Connections
Test
Distance Descr: |Distan:eiunctinn Date: |
Tested device
Identif: 23031382 ] Model [P632 ~]
Type ‘Line Protection v| Manufacturer: |Schne\dar v|
Location
Substation: [CONPROVE ~]
Bay: [1 v
Address: | Visconde de Ouro Preto. 75 - Custédio Pereira ~]
Cy: [Uberéndia - State:
Responsible:
Mame: ‘M\che\ Rockembach de Carvalho v|
Sector. ‘Enginearing v| Registry: {00001 \/|
Tool Test
CE-6006 Series Num.: [1730616630210111001130¢X
Default v Import.. Export.. Preferences oK Cancel

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

Settings
General Inform. System  Notes & Obs. Explanatory Figures Check List  Others  Connections
fnoor
JmiTE Nominal Impedance  Source a _le_
Fequeney: [GECHRE & _IWL..... OForward @B
Phase Seq.: |ABC w c )
p power: 'W \’;_b ) Ty
to. [EBWA s +3 3
Primary Voltage (FF): 'W L -
e [FaTee % _ ”g
Primary Current: W = .
Secondary Voltage (FF): W E ”g
@y [esa0v =
Secondary Cument: [5.00A
VIRF: 1200 Phase | F Meutral | M Ground | E Displ. | D
CTRF: [smp
VTRD/VIRF [100 Voltage Cumrents
CTRE/CTRF [1.00 1] v 5] & kio V0 [1.00
Invert Polarity: i i ‘\:: F g :: kto VZ: 'T
LI VTsF C1CTsF T Bl = ktolo: Jroo
il T D [4] wo EP |9 IEF kolz 100
Default jv Impaort... Export... Preferences oK Cancel
Figure 42
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There are other tabs where the user can enter notes and observations, explanatory
figures, can create a “check list” of the procedures for carrying out the test and even
create a diagram with all the schematic of the connections between the test set and the

test equipment.

5. Distance Adjustments

5.1 Distance Screen > Distance Prot. Settings

The first step is to adjust the ground compensation factor.

5.2 Inserting Zones

Settings *
General Distance Prot. Settings
System:
[] Impedances Defined Based on Primary
Distance Line Length: 10006 [] Impedance Comection for INom (1A /INom Secondary)
{secondary valses)
Line Ang.: 70,00 ° T 7 . N
el P, . .
- el =, ., ™,
Ground Factor: . 5o o .. oy
) [ _ I T . .
Mode: |p/ KO w e ‘“g’:_ T \\\
L : T b o ‘\\
Mod. KO- 100 ) LI o *\_},’ . . N .
Ang. KO: [0° P, S . '\\\‘
{secondary valees) T S T " \\ . .
[] Remove Arc Resistance | | | ;}{‘\\ Ty, Y ",
- I - R ., , i
- H“-;]{J-r T S *, 5
—— .. “ \ 5 =
. / ., i -, RS b .
-t ., ™ kY q T
i £ % h, . %
________ P N -, 5 /){ 3
- i - N )
e e ", '\
vy . : - \
- ,/ N A %o ", 4 M
~~~~~ ’/f - \\ -5 . L
o , - K E Y
PN .'\ /’)‘;/ k! l‘il |
iy & - N A "
S i \\ -, ':!1\ o " 5
TS y VT i b |
e >, 2 b
P R y | B
-~ _,rJr - /X-/F/ g b i
- N ) ] |
A - \ p ' ; !
W ! 1 ! i
ST ‘ ! . : | ;
Y ,n\.‘ W 4 'I ‘!. |: i
AN S e e e
H Sy i i b i 1! ! i
Default 'V Impart... Export... Preferences QK Cancel
Figure 43

Click on the “Insert” field highlighted in green in the previous figure. In the settings
screen, first choose the relay mask “Schneider/Areva P54x, P446 - Mho”. You must
adjust the actuation time, choose the type of fault (loop), and enter the zone
characteristics and directionality. Adjust the tolerance values and finally click on

“OK”.
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Zone [m] *
Active div} T | Schneider/Areva P54x, P446 - Mha | v
13,00 oeerroesie — -
Descr: Color: e el s
[za01 [ | i
Index Loop Type 12,00 oo R — =
Al | [Operation  + i ==l Zone: |21 v
iED e S e Z1Ph Reach: [80
Trigger Time:  Z Abs. Toler..  Z Rel Toler. e T T
[os [1500m0  [500% 1000 e 4 Z1Ph Ange: [70°
T Abs+Toler: T Abs-Toler T Rel Toler |
[20.00ms [os [2.00% 9,00
8,00
Mede: to KO =T
Mod. KO: |1.00 7.00
Ang. KO: [0 .
6.00
5,00 <37
Segments ; [] Load Binder
CLOSED Zone o
00 Starting [R. X]: 0,00; 0,00 4,00 g
01 Arc [Re. Xe: Ang]: 1.37: 3.76; 360.0 '
Completed
300
200-
1,00
]
[] Detta Status
R 3 4RI
100 200 200 400 500

Figure 44

Clicking “Insert” again adjusts the values for zone 2.

Zone ] X
Adtive 5] - |Sd1naider/ﬂieva P54, P46 - Mho v
Deser. Color: = 0 T e
e = .

Index: Loop: Type: f
Al ~ | |Operaion  ~ Zone: |22 ~
Z2 Ph. Reach: [12Q
Trigger Time:  Z Abs. Toler..  Z Rel Toler. | =
[2000ms  [500m  [500% Annfozk |
T Abs+Toler.: T Abs-Toler.. T Rel Toler. '
[20,00 ms [os [zo0%
Mode: | to KD
Mod. KO: |1.00
10.00
Ang.K0: [0
Segments: [ Load Binder
CLOSED Zone
00 Starting [R. X]: 0.00: 0.00
01 Arc [Re. Xc: Ang]: 2.05: 5.64: 360.0
Completed.
0
[ Detta Status
RIQ]

Figure 45
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By clicking on “Insert” the values for zone 3 are adjusted.

Zone [m] x
Active le]} Schneider/Areva P54x, P46 - Mho ~ |
Descr: Color: 40,00 g
N, | A .

Index:  Loop: Type: R

Al ~| Opertion  ~ e Zone: |23 v
Z3Ph. Reach: 250

Trigger Time:  Z Abs. Toler..  Z Rel Toler.:

[0.600¢ [500m0  [500% Z3Ph Ange: [0°
T Abs+Toler.: T Abs- Toler: T Rel Toler: 30,00 e ”:
[2000ms  [os [200% - -~

Mode: |lo KO

Mod. Ko: 1,00
Ang. KO: [0 20,00

[] 23 Ph. Offeet
Segments: [ Load Binder
CLOSED Zone
00 Startng [R, X 0,00; 0,00
01 Arc [Re. Xe: Angl: 4,28, 11.75; 3600 1
Completed L
; E— v
Y [ Deha Status

Figure 46

Clicking on “Insert” adjusts the values for zone 4.

Zone o x
b X | | schneider/Areva P54, Pas6 - Mho v I
T Color: 10,00 S 2
Zn04 = -

Index:  Loop Type - g
Al | [Operation / “ Zone: |24 v

Trigger Time:  Z Abs. Toler.:  Z Rel Toler
[1.00s [1s00ma [500%
T Abs+ Toler.. T Abs-Toler: T Rel Toler
[20.00ms [os FTER

T # ~ Z4Ph. Reach: [150
74 Ph. Angle: [70°

Mode: |to KO 0
Mod. KO: |1.00
Ang. KO: |0

Segments:

CLOSED Zone

00 Starting [R, X]: 0.00; 0,00

01 Arc [Re. Xc: Ang]: -2.57; -7.05; 360.0
Completed.

[] Load Binder

-10.00

[] Detta Status

T e RI0
1000 0

Figure 47
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6. Channel Direction and Hardware Configurations
Click on the icon illustrated below.
? | 0 u& L.E‘ = | Distance 2.02.160 (64 Bits) - CE-6006 (1730616)
Home Wiew Software Options
a &= Hrd Config £% GOOSE Config B ¥ Mext Point o Clear test
- .
& Gps Config 5, SV Config % Mext Line  §% Clear all
Channels Start  Stop
Direc | t+ Connection 3% Mext Fault
Hardware Generation
Figure 48
Then click on the highlighted icon to configure the hardware.
Channels Direct. [} e
E Model Reset for Hard. = O Basic Hard- | adapt 105 I' Nodes: ST
B L0k e comecid - ® Advanced E;._? GOOSE... Autoassociate I' Autoassociate I' Cancel
= Serial Number:
E 17306166302101 11001 130¢ ~ | .. | [~] ON Line S, 5. Value... v Clean Iv Import Export 2

Outputs: Analog. and SV

Inputs: Analog. and SV

Qutputs: Binary, GOOSE and Analog DC

Inputs: Binary, GOOSE and Analog. DC

Logical

NOoT : R Analog Outputs Sampled Value Outputs L kid
’ ' — POy
111 AL (O Forward @‘ Voltage Channels I:I 4 v| “ v| -
Nominal Line ez L = Descr. Hardware Node Point
i 001 v
S oo NOOT V.
AO_VOZ (w2 v |NOOT v Vb~
Phase Seq.: |ABC ~ AD_VO3 V3 * | NDOT Ve -
3 power:  |47.80 MVA
1p: |15.93 MVA
Primary Violtage (FF): |13.80 KV
(FN): |7.97 KV
Primary Currert: | 2,00 kA -
Secondary Voltage (FF): |115.0V
(FN): [6840v SreiCinEs [ I~ ~|=-~
Secondary Currert: [5.00 A Voltage Channel Currents Channel | Descr. Hardware Node Point
R 1 Va MOV v 5 a AD_I01 v O
e [0 | ST NOOT
FN |2 Vb AONV02Z v | F |6 Ib AO_I02 ~ AD_I02 5 v |NOOT v b v
CTRF: 4000 3 Ve AO_VO03 v 7 lc AO_I03 ~ AO_103 3 ~ [NDO1 vl «
VIRD/VTRF: 1,00 Vab v | E |8 IE
CTRE/CTRF: [1.00 FF | Ve | ~ | EP 8| P
Reverse Polarity = -
O vTsF OcTsF D 4] w -
lc V0 v i 10
Ovto OcTE Calc. Calc
kv2 v k.12
[ Equal Parameters Ameng Nodes k [tovo 100 [tov2 [1.00 k [toi0 100 [to12 [100
Figure 49

Choose the channel configuration; adjust the auxiliary source and the method of
stopping the binary inputs. To finish click on “OK”.
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Settings *
Master Slave Binary Outputs: Auxiliar Source:
Initial State K0V
Model:  |CE-G006 Serial N2 17306166302101110011X¢X BO1: |NO  ~
20V
BOZ: |NO ~
Analog. Outputs: .
ault - Voltages: .
BO4: ~
. NC OV
(O 6x300V; 90 VA
I ©3x3MV:9DVAI 48V
(O 3x300V; 150 VA Vi v2 V3 V4 V5 V6 Cuments Analog Input: 2

(O 3x 600 V; 150 VA o . . . Clamp Scale Cther
(O 2x 300 V; 200 VA ’ ’ . . . . :: 100mV/A (10A) ~ o
!

O 1x 300 V; 400 VA © | 100mV/A (104) ~

| IC: | 100mV/A (108) ~ 11000 V
1 N1 | N2 1 N3 1
Vi v3
Binary Inputs:

O Not Used [ Commect Vs | . Contact| 5Vpk 50Vpk 100 Vpk

Defautt - Cumrents: 14 6 BI1 & BIZ- .

O 6x 20 A; 90 VA

@ 3 20A0VA ~ M4 N5 | NB BI3 & Bl4: .

O 3x 20 A 150 VA T T psame M

O 3x4D A 150 VA . ' . . . . 817 4 Blg: .

O 2x 80 A; 200 VA © © ® o ) '

O 12120 A; 400 VA n 12 13 14 15 16

Blectromechanical:

(O 2x 20 A; 400 VA
(O 1x30 A; 600 VA
(O 1x24 A; 1100 VA

O Not Used [] Connect CTs

TIP: To avoid performance protection, connect the current channels before confirming the setting. Cancel

Figure 50

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

Channels Direct. O X
o
Set
CE-6006 Ad d
. © Advance < GOOSE... T
= Seral Number:
E | pre ) 5, B
§ |03207116302101110011XKX .| ] oNLine . 5. Value... P— Export...
Figure 51

7. Test structure for function 21
7.1 Test Settings

By clicking on the settings tab, set the test mode to “Intelligent” and use binary input
1 for stop interface. Insert a pre-fault with nominal voltage and current equal to zero.
Set the overtime waiting to 50ms
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T | O 5 | = | Distance 202,160 (54 Bits) - CE-6006 (1730616)

Home  View  Software Options 2]
GF, Hrd Config % GOOSE Config ’ [~ ext Point s s Waverorm {ldf Chart 27 =y r\, M ﬁ
; B

@ GPs Config 5, SV Config -~ Phasors SEL

Channels Start  Stop Settings Recreate Restore View
Direc ¥ Connection - & Trajectary Charts Llayout =
Hardware Generation Options Report Units Layout
Pointtest  Search Test
Generation of Charnels Direc Enable Pre-Faut 1 [] Enable Pre-Faut 2 [ Enable Post-Faut VTRNeutral 'TRPhase
Generation Channel Mode Vs=VNom ls=0 ¥ 1.00
Va AOD_VOT (Hrd: V1) N 66,40V 0" CTRGround/CTRPhase:
Vb A0_VO2 {Hrd: V2) -|[w 6640V 2400° 1,00
Ve AQ_VO3 (Hrd: V3) ~|[w 6640V 1200°
o . [ Inv. Phase VTs
[ Inv. Neviral VT

Ia AO_I0T (Hre: 14) ~||e 0A 0°
b AD_102 (Hrd: I5) ~||5 DA 2400° [ Inv. Phase CTs
I £0_103 (Hrd: 1§) ~|li 0A 1200° O v EathCT
IE -
E P ~

[ Keep pre<ault in heatthy phases Time Pre-Fault 1: | 100,00 ms

Binary Outputs & Goose - Faut Binary Outputs & Goase - Pre-Fautt1 ) Corfiaurein Al
B0 0.0.0.0.00 ~] e 0.0.0.0.00 ~ Generations
GO GO

Generation and Pickup Limits Test Mode Search Test

| Max. Channel Genel 15,00 A || Mode Intelligent vi TRk e ES ) 10000 0

] Use Hardware Limit Min. Resolution | Relative Resolution: [0,10 %

Mult v Max. Fault (L-h 2.00 Vin T

I G
W Min. Pickup (L-N) |1.00V

o ALY No_of repetitions in Gase of generation errr: | 2 -
» = - Sten the test at the firs faiurs ] ¥
Stop ket O ] ot 1t Verfy Possible Interventions of Ofher Loops far FF Faull
aut ot Analyze Trajectory to High Speed Zones
Trgger Intef. | Software v Vode Random - Based Only on Values Generated
Wait for PPS [ 0,00s VFault Ang [] DC Offset Cycle to Cycle Generation
3] ONLine Changed Aux Source: 110,00V Heating: 0%

Figure 52

7.2 Search Screen

Click on the “Search Test” tab. To facilitate the test, a “Sequence” of lines is
inserted to perform the search. To do this, position the mouse cursor in the internal
region of zones 1, 2, 3 and check the impedance value.

% | O 5 [ = | Distance 202,160 (64 Bits) - CE-60DS (1730616)

Home  View  Software Options 2]
a %, Hrd Config % GOOSE Canfig = > Next Point gf Clear test pswaverorm Il chatzr 0 [~ ‘F}XQ ﬁ%
@& cPs config =, SV Config » S Phasors [ SEL > ] @ >
Channels Start  Stop Recreate Restore View
& Trajectory [ds] ™ crats tayout -

Direc 3 Connection P
Hardware Generation Options Report  Units Layout

= T S
" Insert/Edit Points -

Settings

Insert/Edit Points

Zand @ FaultAE
an

Relative to: Line Legend
7 Relative to .. |Line 10.000 300 === Search Points

Adopting the same line angle @ Found Points

B 30,00 Colors
Passed
250.0 10 Fail
Search Check Information:
et Pt - Current Point
Tested Points -1Z:4.064 Q
-@:70.363 °
AE BE CE 4B BC CA ABC
-R1.366Q
. R X 1zl ] z Relative Comp. | R -x:38270
N* | Home | Home Home Home | Relaive | to.. Camp. Ang | Relaiive
< >

Type: Lines R-X Zand@ [ Zrel Length Length

Errors List Protection Status

€3 | ONLine New Aux Source: 110,00V Heating: 0%

Figure 53
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7.3 Faults

The starting point is |Z| equal to 4,0Q2 ¢ 6 equal to 70°. From that point and with a
length of 25,0Q, the angle varies from 0 to 360° with a step of 30°. So click on the
“Sequence” button and then on the AE, AB and ABC fault type.

Apply to . >
Fault Type:

AE AB ABC
[1BE []EBC

Oce Oca Oa

QK Cancel

Figure 54

The following figure shows the settings for creating the sequence of lines to be tested:

L | O 5 | = | Distance 2.02.160 (54 Bits) - CE-6006 (1730616) X
Home View Software Options (7]
@, Hrd Config <% GOOSE Config = > MNext Point of Cleartest Iss Waverorm Jll Chart 24T B M
| 4 . = :
@& &Ps Config 5, 5V Config % Nextline €% Clearal L { Phasors  [EH) SEL pg\ k3
Channels Start  Stop Settings - _ Present Recreate Restore Vie
Direc €3 Connection & Trajecto Report |#8] @ Chas Layout
Options Report  Units Layout

Hardware
Ponitest Search Test Test Seftings
Insert/Edit Points - Waveform | Phasors -
General O ~
eneral Options =0 X[l o FaultAE
Data Entry: Zand @ ~
[ Relative to: | Line Legend
Newline |v [ @Relstiveto e Length {25000 1800 20,00 == Search Points
i 5
: [] Adopting the same line angle S . @ FoundPoints
X 5 = Intial: [33000°  Step: [30.00° ; Colors:.
z: [ama R:| 1372 ep ; X Passed
e [0 x|[z70 Fnal: [18000°  Necf Poitg2 1000 £ Fail
Characteristic: (@ Search |(O) Check Cancel . Information:
e Current Point
Tested Paints 0 -12118.352 0
-@108.742°
AE BE CE 4B BC CA ABC
-R-6411Q
. R X 1zl ] z Relative Comp. | R -X18,8940
N* | Home | Home  Home | Home | Relatve | fo Comp. Ang | Relaiive
1000 ¢
A ’J'
/
20,00 \x S e e K Pa
‘ AN / \\ -
< > w
P L [Q]
L= -2000 -10.00 0 10,00 20,00
Errors List | Protection Status
13 | ONLine New AwcSource: 110,00V | Heating: 0%

Figure 55

After confirmation the lines are created automatically.
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? =1 kX Distance 2.02.160 (64 Bits) - CE-6006 (1730616) - x

Home  View  Software Options 2]
{5 Hrd Config £ GOOSE Config ’ w > Next Point gf Clear test . s Waveform i_cnartm - M .
% Clear 2 S Phasors [ SEL 2 PS\

@ GPs Config 5, 5V Config

Channels Start  Stop Settings Recreate Restore View
Direc  t¥ Connection - @ Trajectory m Chats layout
Hardware Generation Options units Layout

Pointtest Search Test Test Satiings

/Insert/Edit Points B Thart | Z1 | Trajectonies | Wavetorm | Phasors B
Insert/Edit Poirt
e o I o FaultAE
Zand @ w0
EE Relativeto: | Line ezl
.
| e = N | = serpen
Eole | 17l Relative to .. |Line: ES 180.0 y %, sareh Fonis
Adopting the same line angle 2000 .. @ Found Paints
Sequence Col
oo 70 B0 30,00 i Colors:
Remove Eiosed
700 3760 80,00 B Fal
10,00
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Figure 56
Repeat the reasoning of the last four figures and create a sequence of lines having as
the point of origin a central impedance value in zone 4.

Start the generation by clicking on the icon below or through the shortcut “Alt + G”.
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Direc T4 Connection - ¥ Mext Fault
Hardware Generation
Figure 57

The final result is shown below showing the characteristics of the zones.
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Figure 58

After finishing the test, click on the icon highlighted in the previous figure or through
the command “Ctl + R” to call 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 59
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APPENDIX A

A.1 Terminal Designations
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A.2 Technical data
Accuracy

Characteristic shape, up to SIR = 30:

Figure 61
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+5% for on-angle fault (the set line angle)

+10% off-angle
(Example: For a 70 degree set line angle,
injection testing at 40 degrees would be
referred to as “off-angle”).
Zone time delay deviations:

=20 ms or 2%, whichever is greater.

Sensitivity
Settings < 5/In Q

): (0.05 In*5/(setting”In)) £5%

Settings > 5/In Q: 0.05 In +5%

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

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

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

36



APPENDIX B

INSTRUMENTOS PARA TESTES ELETRICOS

\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

Software parameter equivalence and the relay under test

Table 1
Distance Software Schneider P545 Relay
Parameter | Figure Parameter Figure
Mod Z0/Z1 43 KZN Res Comp 19
Ang Z0/Z1 43 KZN Res Angle 19
Znl Z1
Z1 Ph Reach 44 Z1 Ph Reach 21
Z1 Gnd. Reach 22
Z1 Ph Angle 44 Z1 Ph Angle 21
Z1 Gnd. Angle 22
Trigger Time 44 tZ1 Ph. Delay 23
tZ1 Gnd Delay 23
Zn2 Z2
Z2 Ph Reach 45 Z2 Ph Reach 21
Z2 Gnd. Reach 22
Z2 Ph Angle 45 Z2 Ph Angle 21
Z2 Gnd. Angle 22
Trigger Time 45 tZ2 Ph. Delay 23
tZ2 Gnd Delay 23
Zn3 Z3
Z3 Ph Reach 46 Z3 Ph Reach 21
Z3 Gnd. Reach 22
Z3 Ph Angle 46 Z3 Ph Angle 21
Z3 Gnd. Angle 22
Trigger Time 46 tZ3 Ph. Delay 23
tZ3 Gnd Delay 23
Zn4 Z4
Z4 Ph Reach 47 Z4 Ph Reach 21
Z4 Gnd. Reach 22
Z4 Ph Angle 47 Z4 Ph Angle 21
Z4 Gnd. Angle 22
Trigger Time 47 tZ4 Ph. Delay 23
tZ4 Gnd Delay 23

NOTE: In this specific test the settings for phase units are the same as for ground

units.
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