A

\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

Test Tutorial

Equipment Type: Protection Relay

Brand: Siemens

Model: 7SA86

Function: 67 or PTOC - Directional Overcurrent

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

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

Version control:

Version | Descriptions Date Author | Reviewer
1.0 Initial release | 17/05/2022 | M.R.C. | G.C.D.P.
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Statement of responsibility

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any

responsibility for errors or omissions contained in the information transmitted.

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

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

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

ATTENTION!

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

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

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

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the Siemens 7SA86 relay in the Overcurrent software

1. Relay connection to CE-6710
Appendix A shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux source. Vdc to pin B1 of “slot 2B” of

the relay and the negative (black terminal) of the Aux Vdc supply to pin B2 of “slot
2B”.

Aux Vdc

Max.
300V

Figure 1

1.2 Current and Voltage Coils

To establish the connection of voltage coils, connect voltage channels V1, V2 and V3
to pins B1, B3 and B5 of “slot 1B” of the relay respectively, and their common to
pins B2, B4 and B6 respectively. To connect the current coils, connect channels 11, 12
and I3 with pins Al, A3 and A5 of “slot 14" of the relay terminal and common to
pins A2, A4 and A®6.

ANALOG OUTPUTS

00 G-
@ 00
Y
- 00

~ /
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Figure 2

1.3 Binary Inputs

Connect the binary input of the CE-6710 to the binary output in “slot 1B of the relay
terminal.

e BI1 to pin B9 and its common to pin B10.

The following figure shows the details of the connection.

r BINARY/ANALOG INPUTS

”/@1 | B2 BI3 Bl4 BI5 BI6 |
9/ 0 @ 6 0 e
© © Q0 0 0

BI7 BI8 BI9

2. Communication with 7SA86 relay

First connect a USB cable from the notebook with the relay. Then double-click on the
software icon and “DIGSI 5.

Figure 4
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When opening the program, click on the “Project” menu then choose the “New’

)

T DIGSI5V7.50 —ax
Edit View Insert Online Options Tools Windo 3 ‘ Energy Automation
= DIGSI 5 Premium

Delete project. Cerl+E

|
c
g
2
=
2

fichel\Decuments\Autemnati..\5051
fichellDocumentslAutomation|87187
ersiMichellDocumentslAutematio..\51V

I \

fichelDocumentslAutomatio . \67N
ClusersivichellDocumentslautomati \PIOC

Exit

€ Properties %ijInfo__{ Bl Diagnostics
‘ General H Cross-references H Compile H Inconsistencies || Search results ‘
BN
1 |path Description Gow 2 Errors | Warnings | Time
< i >
Figure 5

Enter a name for the project and then click “Create” as highlighted below.

Create a new project %

Project name: |?5P-86_E? |

Path: | ClUsers\suportelDocurnentslAutomation ||

Auther: | Suporte |

Comrment: .

r Create 1|| Cancel

I N N N N }}N N N N N N N N N N N N N N N N N} }N N N N N NS SO G G G } }h}h}h——————————
Figure 6

When creating the project, add the relay that will be tested, to do this double-click on
“Add New Device” as highlighted below.
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L. DIGSI 5 V7.50 - C:\WUsers\Suporte\Documents\Automation\/SA86_67\/SA86_67

Froject Edit View Insert Online Options Tools Window
3 M saveprject & X B 9 X D™ P &

Project tree

Devices

v | ] 75AB6_67
f Single-line configuration

_______ i Add new device |
Devices and networks

b | IEC 61850 stations
» [5]] Document information
» [5] Frames

'—jﬂ Cover pages

-

4 r:@ Languages & resources

m -
b g Online access

Figure 7

Enter the relay short code located on a “TAG " side of the relay, then click “Verify”
as highlighted below.

Add new device X

=+ Step 1: Select device type

Enter shaort product code (TNS) or paste long product code| [P14115092 | Verify I
| S

or configure in Hardware and protocols Editor:

() Step 2: Select device properties

4

nnnan

() Step 3: Select application template

Application-template selection

() Step 4: Select communication versions

Communication configuration [~]

Open Hardware and protocols Editor after device creation [

Update short product code (TNS) list | 0 | | Cancel

Figure 8
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Select the basic “Template” whose firmware version is consistent with that of the
relay (To verify, just look at the relay HMI when it is turned on). Then click “OK”".

Add new device X

(2 Step 1: Select device type

Enter short product code (TNS) or paste long preduct code: |?SP.SG-D;‘-J‘-J‘-.-}‘-..I‘-.D-U'.'u‘.’v‘.’v‘.’\ﬂ-)‘-.l\-ﬂ1 11-12111B-BAAD00-000ACO-CB1BA1 | | Verify |

or configure in Hardware and protocols Editor:

() Step 2: Select device properties

(2 Step 3: Select application template

Application-template selection:  Application templates Configuration Status
| Basic V07.31.03 @ |-
Basic V07.00.15 ® |-

Basic V06.07.03 -

DIS RMD overhead line, solid grounded neutral point  V07.31.03 @

DIS RMD overhead line, solid grounded neutral point  V07.00.15 @
DIS RMD overhead line, solid grounded neutral point  V06.07.03 - |Z|

(2 Step 4: Select communication versions

I Communication configuration: |lurie]] I -

Open Hardware and protocols Editor after device creation [

Update short product code (TNS) list | | oK |I| Cancel

Figure 9

Note that a generic relay has been added (highlighted in green below). The next step
is to establish communication with the equipment, for that go to the “Online” menu
and choose the option “Connect to device and retrieve data” .
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1, DIGSI 5 V7.50 - C:\Users\Suporte\Documents\Automation\75A86_67\75A86_67

Window

Project Edit View Insert Toaols Help

3 (% i saveproject S
Project tree

= o O % ResetLED -

| Online | Options

¥ _1 75AB6_&7 Initialize device
T Singledine configurs | 0ad configuration to devices
“"‘ﬁ.dd new device Load firmware to devices
EE—E' Devices andnetw::nr Device-production log

» |1 75AB6 o
» | IEC 61850 stations
+ Load configuration to devices

Figure 10

After establishing communication with the relay, it is necessary to read the
parameterized settings. Right-click on the target relay (highlighted in green above)
and choose the option “Update configuration from target device”.

"-‘, DIGSI 5 V7.50 - C:\Users\Suporte\Documents\Automation\7SA86_67\7SA86_67

Project Edit View Insert Online Options Tools Window Help .
Energy Automation

F (H [ saveproject Sh ¥ 2 5 X D2 4 T oK ][] B DIGSI 5 Premium

Project tree

Devices
HQO

¥ | 75AB6_67
T singledine configuration
B Add new device
iy Devices and networks
[ [H7sees |
» _ |IEC 61850 stations
-l Load configuration to devices

x Cut Ctrl+X
&) copy cr+C
¥ Load firmware to devices g raste +
» [5]] Document information X Delete Del
» [5]) Frames Rename 2
» [ cover pages [= Export

» [ Languages & resources [# Import..

b onli =
» i Online access Upgrade cenfiguration version.

Compare devices
Connect to device and retrieve data  Alt+Ctrl+O

Load configuration to device
Load firmware to device
Update co

gProperties H Info _JHJDlagnDstlcs

Cross-references Compile || Inconsistencies || Search results ‘
ow all me;&aées :

Description Goto |? Errors  wamings  Time

nfiguratio

Initialize device

Assign device

Upgrade device functionality.

5, Print =
S Print preview...
[, Properties AltsEnter 1l

1 Line Mode has no settings. so itis not ...

Figure 11

Click “Yes” to the following message:
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Update configuration from target device (0001:000001)
Configuration of project device will be overwritten with the
configuration of target device.

To ensure data consistency, all the editors in the working area will be
closed. Do you want to continue?

) e

Figure 12

There were other warning messages (not shown), click “Yes” on all. If the procedure
works, the following screen will appear.

Update configuration from target device I3

Update configuration from target finished successiully.

Overview

Stetus  Update results

@  successfullyupdated the offine configuration from the target device

Save result..

Figure 13

Export the created file in “.dex5” format in order to have a backup of the settings.

H DIGSI 5V7.50 - C:\Users\Suporte\Documents\Automation\7SA86_67\75A86_67

Project Edit View Insert Online Options Tools Window Help .
. . ) Energy Automation

Of A Hsvepojer & X 52 B X D e 4 ¥ U R DIGSI 5 Premium
Project tree

Devices
HQQ

w _]75A86_67
T Single-ine configuration
B’ Add new device
iy Devices and networks

T [ 7586 |

- C CtrleX.
»  |IEC61850 stations # cut e
2 copy clac

sapeiqr] £

4 Load configuration to devices
I Load firmware to devices

» (5] Document information % Delete Del
» (5] Frames Rename .

» [5] Cover pages
» [@ Languages & resources Import.

= o
¥ i Online access Upgrade configuration version.

Compare devices
Connect to device and retrieve data  Alt+Ctrl+O

Load configuration to device
Load firmware to device
Update configuration from target device

& Properties. "’j.‘.lnfo y\ '] Diagnostics

i)|| Cross-references Compile " Inconsistencies ‘l Search results ‘
Show all mEssaéEs i

Description Goto ? Emors  Wamings  Time

Initialize device

Assign device

Upgrade device functionality.

Z| Print... Curl+P
& Print preview.

[} Properties. Alt+Enter [

1 Line Mode has no settings, sa it is not ...

Figure 14
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There are other ways to extract information from Siemens Siprotec 5 relays, but the
mode shown here is the most efficient way for those who will commission a relay
already parameterized and installed in a panel.

3. Parameterization of the 7SA86 relay

3.1 Device Settings
After the connection has been established, open the “75486” device section. Then
open the “Settings” section, finally choose the “Device Settings” option. Check that

group 1 is active, the rated frequency is 60Hz and the minimum operating time is
zero seconds.

E DIGSI 5V7.50 - C:\Users\Suporte\Documents\Automation\7SA86_67\/SA86_67

PFroject Edit View Insert Online Options Tools Window Help Energy Automation

CF [ H saveproject S M = 2 X D2 4 §) ¥ ] B DIGSI 5 Premium
Project tree m 4

Devices
i)

= [Editmode: secondary | [Acive: semings govp1 | €= > 24 [z [E]

syse | kit

~ | ] 75A86_67 Copy settings group for device

2]

Source-=settings group: Target-settings group:

Sopel &

[ settings group 1 [+]  [settings group 1 =] |

~

[ Hardware and protocols Geaenal
F? Measuring-peints routing
«_ Function-group connections

Device

3 Information routing
o 91.101 Rated frequency: | 60 Hz [+

2 Communication mapping ‘

| ~ g Settings i 91.102 Winimum operate time: [0.00 ]
,,,,,, Device settings | - 91115 Set. format residu. comp_: | Kr, kx I~
Time settings ‘ ‘

91138 Block monitoring dir: | off
» T Power system

» £ Recording et s v

» &3 Line 1 < >

» §] Circuit breaker 1

— | S £ |Q,P|ops|‘tiss ”"_i.‘.lnfo yHﬂ Diagnostics
» [} Charts

» “f Display pages ‘ General g‘l Cross-references ‘l Compile || Inconsistencies ‘l Search results ‘

b " Sofeyond sty Blie

°c 1 Path Description Goto |7 Emors Wamings | Time
» [ cha idynamic display & force table

» _ |IEC 61850 stations.
47 Load configuration to devices

F Load firmware te devices
=

M K [ >

|5 Device settin...

Figure 15

3.2 General

Open the “Power System” section and select the “General” option. Check the
parameterized phase sequence.
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F DIGSI 5 V7.50 - C:Wsers\Suporte\Documents\Automation\75A86_67\75A86_67

Project Edit View Insert Online Options Tools Window Help
G (Y b seveproject & ¥ 25

Project tree

Energy Automation

X O » ¢ 5 ¥ ] % DIGSI 5 Premium

Devi

GO

s

 [Edit mode: secondary | P [Active: settings goup1 | €= = =8 % [E]

syse] il

v [ 75A86_67 | General
T singledine configuration
B Add new device
 Devices and netwarks
~ [ 7sas6 2
[ Device information
[ Hardware and protocols
B2 Measuring-points routing
<] Functien-group connections
% Information routing
T cCommunication mapping
~ gy Settings
[ Device settings —

Time settings
I - rp; Power system I
777777777777 | & General |
& Meas.point 1-3ph 1 <
T P |g Properties ‘l‘j.‘.lnfo i ‘lﬂ Diagnostics
} 52 Recording
¥ 6] Line 1 ‘ General y" Cross-references H Compile H Inconsistencies ‘l Search results ‘
» G Circuit breaker 1 [3)
» ligf Chars @m =
» “{] Displaypages
» —@ safetyand security
» 5 Test sequences
» f Process data
» [ Charts - Trendidynamic displey & force table
Y FCalzs0cation: | [ I 2
|1 Devicesettin_. | & General

11.2311.101 Fhase sequence: | ABC [+l

B

sopeiq)] £

Fath Description Goto |7 Erors  Warnings | Time

Figure 16

3.3 Meas. Point I-3ph 1

Select the option “Meas. Point I-3ph 1. Adjust primary and secondary current
values, magnitude compensation factors and disable supervision functions.

F DIGSI 5V7.50 - C:\Users\Suporte\Documents\Automation\75A86_67\75A86_67

Project Edit View Insert Online Options Tools Window Help Energy Automation

Cf 3 EH saveproject & X X\ e @) 2 UL S DIGSI 5 Premium
Project tree
Devices 53
. - - A =
O 1 [Editmode: secondary | [Actve: sertings govp 1| €= P =4 Lz [E] g
=
CT 3-phase ~l*
~ 17548667 -
l General [
F single-ine configuratien e
[ s 11.931.8881.115 o [3ph I [+] p g
£ g - connection: ase + - =
o Devices and networks & s B
- I 75886 2 119318881127 Tracking: | active [~] (A E
[ Device information 11.931.8881.130 ing-point ID: |1 ] s
[# Hardware and protocols =
F# Measuring-peints routing CT phases
«J Function-group connections
€ Information routing 11.931.8881.101 Rated primarycurrent: | 1000.0 | & (=15
= .
* Communication mapping 11.931.8881.102 Rated secondarycurrent: [ 1A [+] [ a8
~ gy Settings R
B Device setiings o 11.931.8881.117 Current range: | 100 x IR [+ [ s
@ Time settings 11.931.8881.118 Internal CTtype: | CTprotection =] [ s
¥ ¥ Power system 11.931.8881.116 Neutr.point in dir.ofrefobj: [yes - (277
o] 11.931.8881.114 Inverted ph | [~]
931.8881. nverted phases: | none -
| 5 Meas point1-3ph 1 | i E L) A
< >
& Meas point V-3ph 1
» G Recording |g Properties H‘_\.‘. Info 1) H %] Diagnostics |
» &g Line 1 . - -
, % Circuit breaker 1 ‘ General y‘l Cross-references ‘l Compile || Inconsistencies ‘l Search results ‘
ircuit breaker
» i3l Charts @mﬂ Show all messages [~
¥ —f Display pages
» —@ Safetyand security 1 Fath Description Gow 7 Errors  Warnings  Time
b L Testsequences
b _f Process data
» (22 Charts - Trendidynamic dizplay & force table
B lIFCeime0 crariop: ~ ] < i} 3
|l Device settin._ | & General & Meas_point I-__ d o

Figure 17

Click on the “Info” tab to hide it and enlarge the settings window.

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
12



CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

DIGSI 5V7.50 - C:\Users\Suportel\Documents\Automation\7SA86_67\7SA86_67
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Figure 18

DIGSI 5V7.50 - C:\Users\Suporte\Documents\Automation\7SA86_67\7SA8B6_67
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Figure 19
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Figure 20

3.4 Meas. Point V-3ph 1

Select the option “Meas. Point V-3ph 1. Set the values of primary, secondary
voltages and magnitude compensation factor for the first winding and disable
supervision functions.
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o

s H‘j.‘.lnfo UHE Diagnostics

Open the “Line 1~ option and double-click on the “General” option to make the
current and voltage adjustments.
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Figure 24
3.6 Inserting function 67

Click on the “Libraries” option and follow the path “Global DIGSI 5 Library >
Types > Line protection > 7SA86 Distance prot. 3pole > FG Line > Current
protection >67 Dir. OC-3ph-4”. Drag the sign “67 Dir. OC-3ph A.” above the
“Line 1" icon and release.
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Double click on “67 Dir. OC-3ph-4A1” to make adjustments to the directional

overcurrent function.
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3.8 Information Routing

In the “Information Routing” option, the trip signal of function 67 is associated with
the physical output. For easier viewing, maximize the window.
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Figure 28

The first columns are associated with the binary inputs of the relay. In that case they
will not be used. Double-click the “Source” option to hide these settings.
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Enter the options “Line 1 > 67 Dir. OC-3ph-Al > Definite-7 1.

H DIGSI 5V7.50 - C:\Users\Michel\Documents\Automation\67\6 7 —mX

Project Edit View Insert Online Options Tools Window Help Energy Automation

Gi Y sovepoect & X &l X e 34 T X J1U % DIGSI 5 Premium
67 » 7UT86 *» Information routing - =X
=
EE M0 AL (Wewes  [0] T [5] (s shemaive sinel e 3
Information -5 » Destinaticn ﬁ
» Binary output » LEDs
» Base module » Expansion module 3 » Base module (]
Signals Mumber Type 1.1 1.2 13 140 20 22 31 32 33 34 35 36 11 12 13 14 15 16 17 18 19 110 111 132 1a3 1.4 5
» g8 JOnboard Ethernet 101 H
~ G| Motor side 1 &71
¥ & Group indicat 871.4501
b & ResetLED Group &71.7381
b & Inrushdetect 8714141
b & Process meniter 871.1131
b & Operationalvalues 871,761
» & Fundsym.comp. 871771
b & 50051 0C3phAl 871.201
b & 67N DIrOCgndAl 871.1471
b & 59 Overvolt3ph 1 &71.51
b & 59 Overvolt-V0 1 871.101
b & 27 Undenvolt-3ph 1 871131
b & 81 Overfreq. 1 871.11
b & 81 Underfreg.A 1 &71.31
¥ & Group indicat. 871.1461.4..
b General 871.1461.2..
| » & DefiniteT1 | 871.14618..
¥ & DefiniteT2 871.14615..
b InverseT1 871.14615..
< [ ]
|g Properties H'_i.'.lnfo y”ﬂ Diagnostics

1 Devices & ne._. Device settin.. | & 5 General | 2f Information ..

Figure 30

Assign the “general” signal within the “Operate delay expired” to the 1.1 output.
Look at the columns for that signal “Destination > Binary output > Base module”.
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Figure 31
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The option “U” must be used, which means “Unlatched”, that is, the relay activates
and when the fault ceases, it automatically returns to the initial state of the binary. If
the user chooses the “L” or “Latched” option, the relay activates and remains
activated even if the fault has been extinguished. (This option is not indicated for the
test).

Click on the “Start” option so that the main window is shown again.
3.9 Sending adjustments

To send the changes in the parameterization right-click on the relay icon “7S486”
and choose the option “Load configuration to device”.
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]
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Figure 32

Reminding that the default password for Siemens SIPROTEC 5 is: “222222”.

Enter confirmation 1D X

Your requested action for device 7UT86 requires the confirmation ID for
proceeding further.

Enter the confirmation ID for anyone of the following users:
Settings / operation

Enterconfirmation ID: [ *xawex

| oK | | Cancel

Figure 33

In the next two windows not shown, choose the “Yes” option.
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4. Overcurrent software adjustments

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

S

Figﬁre 34'":

Click the Overcurrent software icon.

Copyright © Conprove 1584 - 2022

&= Conprove Test Center 2,02.171 —
T C Test Cent
CONPROVE Version 2.02.171
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick & Differential W Multimeter
'ﬁ VCC Aux IEP Power Directional
515 Calibration *{" Distance
IE}. Test Plan % Master
Remote Generation Meter
B Power Quality Setup
LLE PSB 0oS Equipment Set. / Tests
o
_,ﬁ Ramp #% Settings
Primary LI: Hamonic Restraint p Update Fsmuane
Primary Tests % Sequencer tw Software Language v
$ cT * Synchronism
L
VT |;{7 Overcurrent
< Transformer L] Transducer Support
I Documentation and assistance
§2 Resistance [& Transient Playback ! .
&7 PMaster Kz Vohts/Hertz WL L
® " D \ideos
& Contact
Other #J Foum
Additional aplications 44 User Manual v
@ Transient View 49 Quick Guids v
l% Validate FOF Reports wr Seff-diagnosis
W Statistical Analysis % Remote Access

Figure 35
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

21



O 4
ONPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
A1k
Home  Display  Software Options (7]
GrHrdSet €% GOOSE Set [ seings B = o x
@ sync set =, SV set
Channels Start]
Direc ¥ Connection Generd General Inform. System  MNotes 40bs.  Explanatory Figues  Check List  Others  Connections
Hardware Test:
Pickup Time  Test Seftings Overcurent — oxe
" Insert/Edit Points =
skt Tested device
[m) -B-
Fault A-8-C
: Enable the DropOL Type: Manufacturer: - Angle 0°
Hew Point  {w - Legend:
i | Location _
-t Test Line
Substaton: | ~] = [T
m Ba: ~== Dropad Found
04| .
Boden: ~] Colors 0K Ermo
G v 5 v
Teran o | e :
Poits Tested oo Current Point
N | Fault Angle Stats :| Name: | v m
Tool Test
CE6710 Series Num - [05703227CCM33222211 USHVRGLGLGLZZORXD
= I Pip)
bt v oo || ok [ _cwes s
Type: Groups ~ (@ Fault & Angle H
1
ErrorsList | Protection Status
3 | ON Line Mew | Aux Source: 0,00V | Heating: 0%
Figure 36

710

8

Channe
Direc

When opening the software, the “Settings” screen will open automatically (provided
that the option “Open Settings when Start” found in the “Software Options” menu is
selected). Otherwise click directly on the “Sertings” icon.

L_;_: L.E‘ = | Owvercurrent 2,02,182 (64 Bits) - CE-6710 (0970322)
Home Display Software Options
&= Hrd Set "0 GOOSE Set B > Mext Point & Clear test . v— | N5 waveform
~ r =

@' Sync, Set Sy SV Set #r Mext Line % Clear a II N 5|—- Phasors
15 Start Stop Settings

t} Connection =

Hardware Generation Options
Figure 37

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.
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x

General

Overcument

General Irlonn System Notes & Obs. Check List  Others Connections

Test:

Explanatory Figures

Date: | 20/05/2022 15:08:04

Descr: | Directional Overcurrent

Tested device:

Identf: |23031982 ~ Model | 7SABE ~
Location
Substation |Cunpr\:we v|
Bay. |1 v
Address |V|scur|de de Ouro Preto 75, Custadio Pereira v|
Gy |Uberandia v State:
Responsible
Name |M|che| Rockembach de Carvalho v|
Sectar: |Eng|neenng vl Registry: (0001 w
Tool Test:
CE-6710 Series Num - |08611207CCM33222211USHVRGLGLGL2Z0RXD

&

4.3 System

Defautt v

Preferences QK Cancel

Figure 38

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

Settings

General

Overcument

General Inform.

System  Notes & Obs. Check List  Cthers Connections

Moot [>]>

Nominal Impedance  Source YV

Explanatory Figures

a —

OForward Qe

Frequency: 60 Hz ~ b _]WI_‘

Phase Seq.. ABC ~ c FH
Jp power: m f:;_b ]
1g: ’W \‘“ —

Primary Voltage (FF): ’W % -

T3
g
TaE|

Ny [Tarky
Primary Current: W
Secondary Voltage (FF): W E
Ny [s640v
Secondary Cument: W
VIRF: |1200 Phase F Meutral N Ground E Displ. D
CTRF [1200
VIRD/VTRF [100
CTRE/CTRF: |1.00
Invert Polarity:
[ vTsF
OvTD

FN |2 Vb F

JcTsF
OcTE

D 4] w EP

£ kovo: [Too
ktovz [1o0
E ktol0: [300
IEP ktolz: [100

Default

v

Preferences OK

Figure 39

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

5. Directional Overcurrent Adjustment

5.1 Overcurrent Screen > Definitions

In this you must enable the directionality, the curves display mode, the scale used and
the time, current and angle tolerances. These tolerances should be taken from the
relay manufacturer's manual (Appendix A).

Settings
General Overcument Elements
General Options
Overcument
a Enable Directionality Pal.: V-90° (Square -~ ATTENTIO
You can not test individual components (Phase, Residual,
C C S C ith the lower ti | | 52+, Seq- and Seql) with different polarizations,
HOED S S HrvE W = lowerime because the software only works with one reference
polarization to generate tensions and evaluate the results.
Pickup Mode Settings:
Pickup Definttion: Setting in Amperes ~
1.00A
| Curves Digplay Mode: Multipliers for Tests of
| _ Seq-and Seql
() I[Al=t == lin Amperes
Negative Seq.: |1
| © | [m]xt->in Multiples
Zero Seq. |2
Muttiples Reference: Lower Pkp ~
Iﬁ Current Tolerance
Relative: |4.00 %
Scale:  Automatic - Absohite:[0,10 In
1,00
Time Tolerance Angle
20,00 Tolerance
Relative: |1.00 % Absolite:
Absolute: | 35,00 ms |1.00
Default 'V Preferences QK Cancel
Figure 40

5.2 Overcurrent Screen > Overcurrent Elements > Phase

Here the overcurrent element must be configured. To do this, click on “Phase” and
once on the highlighted icon.
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Settings *
Residual | Seq+ | Seq- | Seq0
Overcument aﬁ:v g, @ _Ev
Ne|Enall Desc Curve Pkp PkplA]l | DialTime | Drp |Colo
- - | ||
[
Total Characteristic Single Characteristic Individual Directionality
- A 5 ‘\\
% ~ «\ />< N
FAR pe i
L S S Y
20 4 ; \\\,{"*\ ,"?\ - /‘T‘ "\‘
10 I A S B
] I‘\/’%é\‘\;'l I
50 H 5 SN B
5, a)‘(\/ X e ;’F
20 - )T/ \\ \/ \'“‘\\
= . J N -
10 L S W
“10 20 50 10 20 50 e |f org
Default Preferences QK Cancel
Figure 41

For the element choose the type of curve equal to definite time, pickup value equal to
1.5A, time to 0.5 seconds and dropout factor equal to 0.95.

Settings
General Defintions ~ Owvercurrent Hements
Phase FResidual Seq+ Seq- Segl
Overcument -'{QEV = Fiv —iw
N2 |Enab Desc Curve Pkp Pkp[A] DialTime Drp |Colo
|
Total Characteristic Single Characteristic Individual Directionality
° 5 ;
; W e /
s S XL N
N N
P e e
,"L\\ R A //‘\. !
N2
g /%\ I
0.20 ! | ,‘f\\ FA RS e i }
LT AN
T )
) e \, ey
P 7 e
010 N SN :
050 100 20 50 10 20 50 &
Default .v Preferences QK Cancel
Figure 42
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Choose the “Individual Directionality” tab and set the “Forward” option, the
maximum torque angle (ATM) must be set to 45°. Set the angles as 88° and — 88°

Settings X
General Defintions ~ Overcument Hements
Phase Residual Seq+ Seq- Seql
Overcurent _-;ﬁiv @ Fiv|[=Fv
N2 Enab Desc Pkp PkplA] | DialTime Drp |Colo
0|7 | Defined Time |_150A_ | 150A | 300ms | 0950 |
|
Total Characteristic Single Characteristic I Individual [ﬁrediondilyl
|
Direc:  Forward ~ \\PI\ y i \\ — T ff/ \\‘- /k\.// %
i {0 b AN
Tip: Inthe Max § ; §os \ / R
A A Lo
V50" (Square / ; § bR e “'] i
Blinder : j i i il :
WO0: |0.00 O 1 i i ] /%»\ \ i !
! ! [ AT AN A i i i
- n 00 A 1 L ' . E :
ATM: [45.00 [0.00A ! \ /‘*:/ Al \\.r'\ |
Vimin: [0,00V [o00A N \_/ o/
dAng Pos: [88,00 - [0.00 (P N .
dAng Neg: |-88,00 * £
Default v

Preferences Cancel

Figure 43

6. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

;? I DEH= Owvercurrent 2,02,171 (64 Bits) - CE-6710 (0301119)

Home Display Software Options

= Hrd Set €50 GOOSE Set " > Mext Point gf Clear test
” ) o
@' Sync, Set 5, S5V Set > Mext Line f Clear all
Channels ] Start  Stop
Direc |t¥ Connection
Hardware Generation
Figure 44

Then click on the highlighted icon to configure the hardware.
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- - I~ Analog Outputs Sampled Value Outputs od Bed
NOO1 > ] ofp | ==~ AR
2 — L O Forward Q B> Voktage Channels T ov|op |-
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Phase Seq.. ABC ~ A0V03 W3 -[noot v ve =
Yo power: |14.34 MVA AO_VD4 |v4 *[NOo2 v Vs w
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e [T Voltage Channel Currents } Channel | [Deser. | Hardware Node Point
1 Va AOMDT 5 Ia AO_ID1T ]
Vi [@r— NooL i |
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cTrf: [1200 3 Ve AD VO3 v 7 Ic AD_I03 £0_103 13 v NOOT vl o~
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Figure 45

Choose the channel configuration; adjust the auxiliary source and the

stopping

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

Settings x|
Master Slave1 Slave 2 Main  Sampled Value  Others
Binary Qutputs: Auiliar Source:
Model CE6710 Serial Number 05011197CCM33222211USHVRGLGLGLZZORXD Initial State Inttial State 250V
BO1: NO e BO3: NO e |
S s BOZ NO -~ BO& NO 20 |
Standard - Voltages: ’ i |
| anaal ‘oitages: 1oV
| O 4x300V; 100 VA i
© 2x600V; 180 VA vi@ @—=w R L '
© 2x300V; 150 VA v2C @——=n2 - O Convenional  BOS. MO o
BOG: “
O 1x 600 V; 350 VA Va‘.—lns No 24V
) va ) IRIG (BOS) /Clack (BOE)
() 1x300V: 250 VA v4 .—-—-m Cther
Off
Transistor TTL
() Customized Assoc. () Connect Vs Binary / Analog Inputs:
Standard - Cuments BI1: | Bl - Contact >
0 6x32A; 220VA BI2: | Bl - Contact -
O 3564 A 400 VA BI3: [BI- Contact -
1 Bl4: | Bl - Contact -
O 2x 96 A; 550 VA " @
BIS: | Bl- Contact -
O 2x WAV | ;G @ranz B6: |BI- Contact -
3 .
(2 1x 192 A; 1100 VA 13 . an3 ) BI7: | Bl- Contact =
O 1x 6,00 A; 360 VA - ‘—'—- @ BIS: | BI- Contact -
s BIS: | Bl- Contact -
s C @ © 8110: |BI- Contzct -
.—INE - - -
Blectromechanical: 16 Bi11: | Bi-Contact
Bl12: | Bl- Contact =

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

() Customized Assoc.

[J Connect CTs (J Range 1,25 A

Al 1-8 - 2V 20V 600V

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

oK

Cancel

Figure 46
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On the next screen choose “Basic” and on the next window (not shown) choose
“YES”, finally click on “Confirm”.

Channels Direct. a X

S

B
13 d
| CEETN et =
| CE6710 () Advanced =
| L9 GOOSE.. Cancel
= Serial Number:
E  050111970CM33222211USHVRGLGLGL2Z0RX i 5, 5. Val
= 05011197CCM33222211USHVRGLGLGL2Z0RXD . B ONLine w5 Value. .. Import... Expot..

Figure 47

7. Test structure for function 67

7.1 Test Settings

On this tab you must configure the pickup and trip signals with the binary inputs. If
necessary, it is possible to enable up to two pre-fault conditions and one post-fault

condition. The only test that will be performed is the time test and consequently the
directionality test.

F | O 5 1 = | Overcurent 202171 (64 Bits) - CE-6710 (0301018)

Home  Display ~ Seftware Options
&2, Hrd Set €% GOOSE Set [~ > MNext Point g Clear test 7—| ¥ Waveform i D .F,w = B
- . = : nx 7
@ sync.set s, svset - - % Nextline €% Cleara “ Phasors

PiliEs] ®
Channels Settings g Recreate Restore View
Direc ¥ Connection + |®5|®  Charts Layout
Hardware Generation

Optians Report  Units Layout
Direction of the Generation Channels 8 Enable Pre-Faut 1 (O Enable Pre-Faut 2 [ Enable Post-Faut Voltage Settings
Generation Channel Mode Bal. ThreP. ABC = Vottage LL
Appl.in faults LL
Va AD_VOT (Hrd: V1) |l 8640V |0° EETE
Vb AD_V02 (Hrd: V2) -l ve 6640V 2400° ==
Ve AD_V03 (Hrd: V3) - 6640V [1200° Vottage LN
o - Appl.in other fauits
3320V
12 AQ_I0T (Hrd: 1) ~|lin oA 0"
I AD_I02 (Hrd: 12) MIB 0A 2400° VTRNeutral/VTRPhase:
I AD_I03 (Hrd: 13) |z 0A 1200° 100
IE -
CTRGround/CTRPhase
1,00
Time Pre-Fautt1: | 100,00 ms —_
I—‘—‘ [ Inv. Phase VTs
Binary Outputs & Goose - Faul Binary Outputs & Goase - Pre-Fault1 0 Inv. Neutral VT
BO 0.0:0.0.0:0 MIES 0.00.0:0.0 - _
a0 0 [J Inv. Phase CTs
O Inv. Ground CT
Direction of Operating Interfaces Fickup Limits Fickup Test
r Residual  Seq+ Seq-  Seql nitidl NA v [Veeg Min |0V Iniial step: Absalute Resolution: [ 100,00 ma
P ra— T ey 1Seq- Min oA Min. Resolution Relative Resolution: |0,10 %
G |B\m Td B BI02 (Hrd: B1Z) v| 3D Min ov Wait Time for each Incrementation: |350,00 ms
S oA Logic of Directional Lock (Appl. in fauts LL): | Nether  ~
VSeq+Min |0V
Seqs Min. |0 Maximum Waiting Time of Non Operation Region: |2,00s
~Lots 0 appied o fada ok Wating Overtime of Timed Curve: 100,00 ms
Trigger Interf.  Software 2 the components are present Based Only in Generated Values [
Aguardar PPS [ 0,00s Cycle to Cycle Generation (&
3 | ON Line New

Aux Source: 0,00V Heating: 0%

Figure 48
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7.2 Time Screen

In this tab, the operating time and directionality are evaluated. For convenience, a
sequence of values will be inserted. The value 5.0A was chosen as the initial value,
5.0A as the final value and 1.0A as the increment step and the ABC fault. In the
angles choose 0.0° as initial value, for the step choose 10° and final value choose
360.0°. Choose the “Directionality” tab.

Points Tested

| O 23 [ = | Overcument 202171 (64 Bits) - CE-6710 (0661120) X
Home  Display  Software Options [7]
a &2, Hrd Set €% GOOSE Set L [~ > MNext Point g Clear test K Wavefarm - /\, .F,w
@ syncset 5, svset » Nextline €4 Cleara =1 % Phasors P3llEs|

Channels Start  Stop Settings Pres Recreate Restore &

Direc ¥ Connection Report |5 ™ Charts Layout

Hardware Generation opt Unit Layout
Pickup Time  Test Settings
" Insert/Edit Points - Overcurrent Chart | Phasors | Directionality | -x
=
General O p £
eneral Options Sequence 7 - Fault A-B-C
Faut Type Number of Lines -
: Muit Relstiveto... INom 12
New Line v | Poirts Not Tested
e ABC Intial: [5.00A miiat: 0007 @ Aol
== o [S00A e [pE00° L@ ot Teses
500A Step: [1.00A Step: [10.00° o 0K Eror
3300 Corfim Cancel g
~Test Points <

Mult - C of - Ti
Faut | Mo Mulfie | Curreit | Angle | pojercer Region Operald yivre. |

Points

Errors List Protection Status

t3  ONLine New . Aux Source: 110,00V Heating: 0%

Figure 49

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

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

Hame Display Software Options
= bleavt Brint Claar Fack
a = HrdSet <% GOOSE Set ’ B > Mext Point gf Clear test
5, SV Set » Mext Line ¥ Clear a

@Sync.ﬂet et Line i
Channels ] Start | Stop
Direc  ©¥ Connection -
Hardware Generation
Figure 50

7.3 Final Result of the Time Test
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# | 3 5 [d = | Overcurrent 202,171 (84 Bits) - CE-6710 (0661120)

Home Display Software Options (2]
@ HrdSet <% GOOSE Set ’ B > MextPoint o Cleartest Bowavetorm 52 (D) w ﬁ%‘
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Legend
: Mt Relative to... INom \
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e Colors OK Error
Remove All i"‘.‘ &
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Points Tested
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Errors List Protection Status
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Figure 51

It is verified that all points in the operating region acted with times within the
tolerance given by the relay manufacturer.

8. Report

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

[ 28 Presentation Setting =

Languags Inglés En-US e

= @A

- [l General Data Test

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

- [ Reference Values

- [l Hardware Settings

- [l Test Settings

- [ Cvercurrent Settings

| [+ [ Test Results

- [ Selected Simulation Charts
- [ Notes and Observations

- [Bll Explanatory Figures

- [l Check List

- [ Connections

QK Cancel

Figure 52
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OVERCURRENT - TEST REPORT

Descr.: Directional Overcurrent
Date: 20/05/2022 15:08:04

; Software: Sobrecor_CTC; Version: 2.02.171
Responsible: Michel Rockembachde Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection

Model 7SA86; Manufacturer: Siemens

2. Location

Substation: Conprove
Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira

City: Uberlandia; State: MG

Figure 53
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INSTRUMENTOS PARA TESTES ELETRICOS
APPENDIX A
A.1 Terminal Designations
)
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" Technical data like type F, but switching time 10 ms
# Use these terminals to roct the binary inputs.

Positions for printed circuit board assemblies on the rear side

Figure 54
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A.2 Technical Data

Direction Determination

INSTRUMENTOS PARA TESTES ELETRICOS

Type

With externally generated voltages
With voltage memory 2 s

Forward range

\ +88°

ref rot —

Dropout differential forwardireverse range

-|.~.

Directional sensitivity

Unlimited for 1 and 2-phase short circuits

Dynamically unlimited, stationary for 3-phase short
circuits

Approx. 13V phase-to-phase

Times
Operate time with time delay =0 ms Approx. 37 ms + 00T # at 50 Hz
Approx. 22 ms + 00T at 60 Hz
Tolerances
Currents, method of measurement = fundamental 1 % of the setting value or 5 mA (I,am =1A)
component or25mA(l__,=5A), (f__ +10%)
Currents, method of measurement = RMS value
(33 % harmonics, in relation to fundamental component)
Up to 30th harmonic 1% of the setting value or 5 mA (I ., =1A)
or 25 mA(l .y =5A), (f = 10 %)
Up to 50th harmonic, f_,., =50 Hz 3 % of the setting value or 20 mA (I _..,=1A)
or 100 mA (| s =5 A), (f s = 10 %)
Up to 50th harmenic, .., = 60 Hz 4 % of the setting value or 20 mA (I .., =1 A)
or 100 mA (| s =5 A), (fes =10 %)
Time delay 1 % of the setting value or 10 ms
Direction-determination angle error 1°
APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Overcurrent Software Siemens 7SA86 Relay
Parameter | Figure Parameter Figure
Pkp 42 Threshold 26
Tmp 42 Operate delay 27
Direc 43 Directional mode 26
ATM 43 Rotation angle of ref. Volt. 26

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

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