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Test Tutorial

Equipment Type: Protection Relay

Brand: Siemens

Model: 7SL86

Function: 50 or PIOC- Instantaneous Overcurrent and 51 or
PTOC — Time Overcurrent

Tool Used: CE- 6003; CE-6006; CE6707; CE-6710; CE-7012 or
CE-/7024

Objective: Timed pickup test of the units of Phase (51), timed
curve survey, instantaneous pickup test of phase units (50).
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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 contacting us the 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 7SL86 relay tests in Overcurrent software

1. Relay connection to CE-6006

The relay terminal designations are shown in Appendix A.

1.1 Auxiliary Source

Connect the positive (red terminal) of the VVdc Aux. Source to pin B1 of “slot 2B” of
the relay and the negative (black terminal) of the Vdc Aux. Source to pin B2 of “slot

2B”.
‘Vdc Aux ,
RELE
Méx. 265V
B1(2)
B2(2)
Figure 1

1.2 Current Coils

Connect 14, 15 and 16 current channels of the equipment to pins Al, A3 and A5 of
“slot 14" of the relay respectively, connect the three common ones to pins A2, A4

and A6 of the relay.

vs| ve[
e|le
..... A6 | A4 | A2
o0 3

1 12 I3 14 |I5 |16

A5 | A3 | A1

Figure 2
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1.3 Binary Inputs

Connect the CE-6006 binary inputs to the binary outputs in “slots 1B and 1C” of the
relay terminal.

e BI1 to pin B09 and its common to pin B10;
e BIl2to pin B11 and its common to pin B12;
e BI3to pin B13 and its common to pin B14;
e BI2to pin CO1 and its common to pin C02.
B13 B1:|
_BINARYS|INPUTS
\ Bl1 BI3 BIS BI7
©® ©
B9 B10|
f ® 060 0O
B11 B12
900 @
g BI2 Bl4 BI6 BI8 |
C1 C2
Figure 3

2. Communication with 7SL86 relay

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

(B
'
DIGES 5
V7.50

Figure 4

When opening the program, click on the “Project” option and choose the “New”
option.
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} DIGSI5V7.50

Edit View Insert Online Options Tools

— X

Energy Automation

= DIGSI 5 Premium

Crl+0

Delete project. Cerl+E

|
c
5
2
=5
2

IMichel\DocumentslAutematio..\81R
ellDocumentslAutomation|32132
sersiMicheliDocumentslautomationl24124
IMichel\DocumentslAutomatio. 167N

sersivichellDocumentslAutomati_\PIOC

€ Properties %ijInfo__{ Bl Diagnostics
‘ General H Cross-references H Compile H Inconsistencies " Search results ‘
BN
1 |Path Description Gotw 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: |Tutu:uria|_5El_51 |

Path- | ClUusersiMichellDocumentslAutomation ||

Author- ||"|."|il:hE'| |

Comrent: L

e

Figure 6

When creating the project, add the relay that will be tested, double-click on “Add
New Device” as highlighted below.
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Project Edit View Insert Online Options Tools Wndow Help

i [ saveproject & M = B X D@z > 4 T ¥ H ] =

* | 7] Tutorial_50_51
T single-line configuration

Lﬁ Add new devicel

EE'h Devices and networks
» | IEC 61850 stations
b Eﬂ] Document information
»
]

E]] Frames
Eﬂ] Cover pages
4 r:@ Languages & resources
4 P_ﬂ Online access

Figure 7

Enter the relay short code located on its side, then click “Verify” as highlighted
below.

Add new device X

=+ Step 1: Select device type

Enter short product code (TNS) or paste long product EDdE:l‘P]CM]D}i | | Verify |

or configure in Hardware and protocols Editor:

() Step 2: Select device properties

4

Integrated Ethernet interfa

a4

signi

() Step 3: Select application template

Application-template selection

() Step 4: Select communication versions

n -]

Communication configuratio

Open Hardware and protocels Editor after device creation E

Update short product code (TNS} list | 8] | | 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 product code: |?SLS6-Dﬁﬁﬁ.-ﬁﬁ.o-D'.'u‘.'u‘.’u‘.'\iﬂ-ﬁ.P.1 111-12111B-BADOOO-000ACO-CBI1BAT 1 | Verify |

or configure in Hardware and protocols Editor:

() Step 2: Select device properties

(4 Step 3: Select application template

Application-ternplate selection:  Application templates Configuration Status
| Basic V07.31.03 ~
Basic W07.00.15 ™ =
Basic V06.07.03 @ —
Basic V07.50.12 ™
DIFF/DNS RMD overhead line, solid ground. neut. p. V07.31.03 ™
DIFFIDIS RMD overhead line, solid ground. neut. p. W07.00.15 @ lz‘
(4 Step 4: Select communication versions
Communication cenfiguration| V07.31 hd

Open Hardware and protocols Editor after device creation E

Update short product code (TNS) list | I| oK || 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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Project Edit View Insert | Online |Options Tools Window Help
nect to device and retrieve data  Alt+Ctrl+0 |I

¥ ] Tutorial_50_51 Initialize device
T single-ine configur Load configuration to devices
B Add new device Load firmware to devices
iy Devices andnetwo Device-production log 4
r |H 75186 =

» | IEC 61850 stations
4 Load configuration to devices
2 Load firrmware to devices

» 5[] Document informaticn
] _riﬂ] Frames

r _riﬂ] Cover pages

¥ rL_@ Languages & resources

[ .
» g Online access

Figure 10

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

F DIGSI 5 V7.50 - C:\Wsers\iMichel\Documents\AutomationiTutorial_50_51\Tutorial_50_51

Project Edit View Inzert Online Options Tools Window Help E .
. _ _ . nergy Automation
F il saveproject &' X = @ X D2 4 G5 ¥ | = DIGSI 5 Premium
Project tree m 4
Devices ‘Eﬁ'n Network view  |[If Device view ||l
w =
HOO ¢ Nework| | 5B G @ = |3
F
B
4
> [ ] Tutorial 50_51 s
L : _|a
T singledine configuration =(8
[ Add new device EELns S
R e T EED =
i DNEEETE |
T EEEE e carkix =
- stetions curl+C [~
4 Load configuration to devices o 3
2 Load firmware to devices. : =
v [5]] Document information X Delete Del
» [ Frames Rename F2 m
» 5] Cover pages [ Export =
» [{ Languages & resources (4 Import. 5
= =
¥ g Online access Upgrade configuration version ®
a
Compare devices | |
Connect to device and retrieve data  Alt+Ctrl+O
Load configuration to device
Initialize device
Assign device
Upgrade device functionality.
=, print, Curl+P
& Print preview 100% ~ —o—
[, Properties. Ale+Enter G, Properties

by Devices &ne

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?

Figure 12

There will be other warning messages (didn’t shown), click “Yes” on all. If the
procedure is carried out properly, the following screen appears.

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.
Right-click on the relay icon and choose the “Export...” option.

§ DIGSI5V7.50 - C:lUsers\Michel\Documents\Automation\Tutorial_50_51\Tutorial_50_51

Froject Edit View Insert Online Options Tools Window Help Energy Automation

i q R saveprojet 3 ¥ 2 B X Dz 3> 4 G ¥ ] = DIGSI 5 Premium
Project tree 4
Devices ‘ﬁﬂn Network view  |[If Device view | [l
5 T
HQO ¥ Newvork| | Bt @ =0 F
2
Bk
E
~ | ] Tutorisl_50_51 H
FF singleine configuration =8
B Add new device =D E
& Devices and networks 7aLee =
[ E7stes | | -
» _|IEC618505tat] ¥ Cut Curlex =
- Load configural &=l CopY Curl+C 3
T Load firmuware| = 727 corl =
b [5] Decument info| % Delete Del
b [5] Frames Rename F2 E
* I cover e | 2
= 5
+ (@ Languages &1 & impon 3
» [ Online access 3
Upgrade configuration version... @
Compare devices -
Connect to device and retrieve data  Alt+Cerl+0
Load configuration to device
Load firmware to device
Update configuration from target device
Initialize device
Assign device
Upgrade device functionality.
=) Print. crleP
& print preview 1005 i g
g}, Propertie:.. AltsEnter g, Properties | "} Info_1) | & Diagnostics

By Devices & ne__. i Line Mode has no settings, so itis not ...

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

3. Parameterization of the relay 7SL86

3.1 Device Settings
After the connection has been established, open the device section “7SL86”. Then
open the “Settings” section, finally choose the “Device Settings” option. Check that

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

H DIGSI 5 V7.50 - C:\Users\Michel\Documents\Automation\Tutorial_50_51\Tutorial_50_51

Project Edit View Insert Online Options Tools Window Help e ATy

F Dl sveproject & X 5= o) X W2 (@2 2 ¢ @) 2 Il 9 DIGSI 5 Premium

Devices
HOOQ

r* [Edit mode: secondary | r [Active: semings group1 | 4= = o8 [ [EH]

syse kit

* | ] Tutorial_50_51
T singleine configuration

]

Copy settings group for device

B Add new device Source-settings group: Targetsettings group:

iy Devices and networks
E 75186
[ Device information
|2 Hardware and protocals

| settings group 1

sapeiqn &

7]

| [settings group 1 =1

h Y

General

E# Measuring-points routing

~J Function-group connec tions Device
ou

91.101 Rated frequency: | 60 Hz

]

91.102 Winimum operate time: | 0.00

@ Time settings
b T Power system 91.138 Block monitoring dir.: | off
» £ Recording
» G Line 1 Chatter blocking w
» &F] Circuit breaker 1 z z
» ligj Charts |g Properties ||:i.llnfo g"ﬂ Diagnostics
» fy Display pages
» —@ Safetyand security
b g Testsequences O [showall messages
» —f Process data
» [Z3l Chants - Trendidynamic dizplay & force table 1 Path Description Gota |7 Errors  Wamings  Time
» " |IEC 61850 stations

BIEIBE

— 91115 Set format residu. comp.: | Kr, Kx [~

| General y" Cross-references H Compile H Inconsistencies " Search results |

Figure 15

3.2 General

Open the “Power System” section and select the “General” option. Check the
parameterized phase sequence.
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Figure 16

3.3 Meas. Point I-3ph 1

Select the option “Meas. Point 1-3ph 1. Adjust primary and secondary current
values, magnitude compensation factors, and disable supervision functions,
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Figure 17
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Click on the “Info” tab to hide it and enlarge the settings window.
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Figure 18
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Figure 19
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|g Properties

||:il|nfn i

Open the “Line 1" option and double-click the “50/51 OC-3ph-41" option to adjust
the definite time overcurrent and inverse curve functions.
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Figure 22

Click on the “Add new stage” option and choose the “Inverse-T #” option to add the
time overcurrent element (51).
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; e
O Usercurve #
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Figure 23
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3.5 Information Routing

Figure 24

In the “Information Routing” option, the trip and pick-up signals of the overcurrent
functions are associated with the physical outputs. For easier viewing maximize the

window.
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The first columns are associated with the binary inputs of the relay. In that case they
will not be used. Double click on the “Source” option to hide these adjustments.
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Enter the options “Line 1 > 50/51 OC-3phAl > Definite-T1".
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Associate the “general” signal within “Pickup” to output 1.1 and the “general”
signal within “Operate delay expired” to output 1.4. Look at the columns for these
signals “Destination > Binary output > Base module”.
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Figure 28

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 binary state. 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 suitable for testing).

In the “Definite-T2” option, associate the “general” signal within “Pickup” to
output 1.2 and the “general” signal within “Operate delay expired” to output 1.4.

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

18



—_—

L
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

E DIGSI 5 V7.50 - C:\WUsers\Michel\Documents\Automation\Tutorial_50_51\Tutorial_50_51

Project Edit View Insert Online Options Tools Window Help e ATy

f [H ] saveproject 3 ¥ = X s >4 G ¥ ]| = DIGSI 5 Premium

Tutorial_50_51 » 75L86 » Information routing

=
Y e e — ] g
Information -5 » Destination ﬁ
» Binary output » LEDs Recorder
» Base module » Base module L
Signals Number Type 11 12 13 14 15 16 21 22 11 12 13 14 15 16 17 [18 [19 110 111 112[133[114 115 1.6 Signal =
w 52 2 ) 2 2 2 2 2 2 B = AT
21.201.662 = = a
>Block stage 21.201.662... SPS
@ >Block delay & op 21.201.662... SPS
& Inactive 21.201.662.... SPS
» & Behavior 21.201.662... ENS
» @ Health 21.201.662... ENS
~ & pickup 21201662... ACD o
& general SPs u
¥ phe A 53
& phsB SPS
& phscC SPS
¢ 1phase SPS =
& 2phase 5P
& 3phaze 5P
» & Operste delayexpired 21201662 ACT
~ & Operste 21.201662... ACT o
& general SPs u
¢ phs A SPS
& phsB SPS
& phscC SPS
¢ 1phase SPS [+|
[<] i ]
|gPrnpe|‘ties ||:il|nfn g"ﬂ Diagnostics

 Devices & ne... Device settin... | & General & Meas.point . | & 50i51 0C-3p... |3 Information ... i Line Mode has

Figure 29

For option “Inverse-T1” associates the signal “general” inside “Pickup” to output
1.3 and the signal “general” inside “Operate delay expired” to output 1.4.
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Figure 30

Click on the “Start” option to show the main window again.
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3.6 Sending adjustments

To send the parameterization changes, right-click on the
choose the “Load configuration to device” option.

“7SL86” relay icon
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Figure 31

Remembering the default password of Siemens SIPROTE 5: €222222”.

Enter confirmation 1D X
Your requested action for device 7UTB6 requires the confirmation 1D for
proceeding further.

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

i A odr A

Enter confirmation ID:

| Ok | | Cancel

I sLsssssssssssssssssssssssssss——————————
Figure 32

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

4.1 Opening the Overcurrent

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

S

Figure 33'":

Make a click on the “Overcurrent” software icon.
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Figure 34
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Figure 35
4.2 Configuring the Settings
When opening the software the “Settings” screen will open automatically (provided

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

}? | 0 I__;_: H = | Overcurrent 2.02.160 (54 Bits) - CE-6006 (1730616)

m Home Display Software Options
G Hrd Set €% GOOSE Set B ¥ MNext Point o Clear test 7| |Exs wavefarm
”~ X o =
@ Syne. Set 5, 5V set ¥ Mext Lin ! Clear a *~ Phasors
Channels Start Stop Settings
Direc T4 Connection
Hardware Generation Options
Figure 36

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This makes reporting easier,
as this tab will be the first to be shown.
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Settings
General Inform.  System Motes & Obs. Explanatory Figures Check List  Others Connections
Test:
Overcument Descr: | Phase Overcument Date: |
Tested device:
Idertf: (23031982 ~] Model [75L86 ]
Type: |Translon'ner Protection v| Manufacturer: |S\emens v‘
Location:
Substation: [CONPROVE ]
Bay: |1 e
Address: |\«'isconde de Ouro Preto, 75 - Custddio Persira ~ ‘
Cey: [Uberandia v State:
Responsible
MName: |Michel Rockembach de Carvalho ~ ‘
Sectar: |Engineenng v| Registry: (00001 v‘
Tool Test:
CE-6006 Series Num.: ‘1?305166302101110011%
Default Ev Preferences oK Cancel
Figure 37

4.3 System

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

Settings

General Inforn Notes & Obs
NOD1 SE

Nominal Impedance  Source

Overcument

Frequency: |60 Hz i

Phase Seq.. |ABC ~

Jp power: [47.80 MVA
e [1533MvA
Primary Vioage (FF) [1380KV
&y [7e7ke
Primary Cument W
Secondary Votage (FF: [115.0v
(FN: [esd0v
Secondary Cument W
VIRF: [1200
CTRF: [a00 |
VIRD/VIRF: [100
CTRE/CTRF: |1,00
Invert Polarity:
O vTsF [JcTsF
vrp Ocre

Explanatory Figues  Check List  Others  Conneclions

a m
_ImL OForward @B
b L

c HH

3

Phase F Neutral | N Ground | E Displ. D

kto V0: [1.00
ktoVZ: [1,00

FN (2 Vb B

E kto 10: [1,00

IEP ktol2: |1,00

D [4] w EP

Defat v

Preferences oK Cancel

Figure 38
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There are other tabs where the user can enter “Notes & Obs., 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. Overcurrent Adjustments

5.1 Overcurrent Screen > Settings

This tab adjusts whether the function has directionality, the way to view the current
graph by time, the scale used and the tolerances for time, current and angle. These
tolerances should be referred to in the relay manufacturer's manual (shown in

5.2 Overcurrent Screen > Overcurrent Elements > Phase

Appendix A).
Settings
General Overcument Blements
General Options
Cwvercument
[] Enable Directionality V50" (Square
Curves Composition: Curve with the lowertime  ~
Pickup Mode Settings:
I Pickup Definition: Setting in Amperes ~ I
1.00 A
Curves Display Mode: Muttipliers for Tests of
o Seq-and Seql
| [Al=t -> lin Amperes

Negative Seq.: |1

® | [m]xt->lin Muttiples

Zero Seq. |3
Multiples Reference: Lower Pkp ~
,17 Cument Tolerance
Relative: |4.00 %
Scale: Absolute:[ 0,10 In
1.00
Time Tolerance Angle
20,00 Tolerance
Relative: |1.00 % Absolute:
Absolute: 35,00 ms [3.00°
Default iv Preferences QK Cancel
Figure 39

Here, configure the overcurrent element for inverse time, definite time and

instantaneous time. To do this click three times on the highlighted icon.
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Settings

(General Definttions | Overcurent Hements

Hesidual Seq+ Seq- Seq0
o B

Ne|Enah Desc Curve Pkp PkplA] | DiallTime  Drp |Colo
@ P | - - - - |-|
2 [W] |2 Phase - - - - . .
3 |[¥] | 3_Phase -

Total Ch isti Single CF

Individual Directionality

50 il

1.0 20 5.0 10 20

Defal

Preferences oK Cancel

Figure 40

For the first and second elements change the name to “50-1 and 50-2”, choosing
definite time and parameterizing the values of “Pkp”, “Tmp” and “Drp”. Repeat the
same procedure for the third element changing the name to “51” choose the curve
type, pickup value, time dial and dropout factor.

Settings *
General Defintions ~ Overcument Hements
Phase FResidual Segq+ Seq- Seql
M2 Enab Desc Curve Pkp Pkp[A] | DialTime Drp |Colol
1 |[¥] |5011 Defined Time > | 1200A 1200 A 3000ms | 0950 |
2 |[¥] |50-2 Defined Time | 1800A 18,00 A Os 0250 |
IEC Normal Inv. 0,500 0.950
Total Characteristic Single Characteristic Individual Directionality
??f%f///J &
. . = T ‘/./ .
050 10 20 50 10 20 50 G,
Default Ev Preferences QK Cancel

Figure 41
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This relay has a particularity for actuating its pick-up that is worth 10% more than the
set value. Select the element “57” and then click on the “Single Characteristic” tab
and make the following adjustment.

Settings

X
General Defintions ~ Owercumrent Hements
Phase FResidual Seq+ Seq- Seql
Overcurmrent __‘éiv A "r'iV ‘—EV
N2 Enahb Desc Curve Pkp Pkp[A] DialiTime Drp |Colo
1 |[¥] |50-1 Defined Time v 1200A 12,00 A 3000ms | 0950 (N
2 |[¥] |50-2 Defined Time * | 1800A 18.00 A Os 0250 |
IEC Normal Inv. | 0,500 | 0.950 ||:[
Total Characteristic I Single Chaaderidicl Individual Directionality
Active Colo [l =00 RE
|
Desc: |51 200 e
100 E= e e e s EER e S T e T e
Curve: | IEC Nomal Inw. ~ 50 L o
Dial Settings: (al | [10.00 20 \
Dial/Time:  |0,500 At |os 10 \,\
Pickup: |1.20A 50
Dropout: [0.950 2 e =S i
10
Mutt for Pickup Test: 1,10 I 0,50 1.0 20 50 10 20 50
Default V Preferences Cancel
Figure 42

6. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.

¥ | O 2 1 = | Sobrecor 2.02.152 (64 Bits) - CE-6006 (0320711)

Home Display Software Options
a G Hrd Set <o GOOSE Set B > MextPoint g Clear test
@ sync.set s, sV set - % Mext Line 4% Clear all
Channels ) start  Stop
Direc |4 Connection
Hardware Generation
Figure 43
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Then click on the highlighted icon to configure the hardware.

Channels Direct. [m] X
] .
S~ . bt | min [+ ot ot
Connected
CE-6006 ~ Ads d
u ® sdvanced e 08 |- I~ Cancel
£ Serial Number
5 - i P I- I~
o 03207116302101110011 XXX ON Line ' 5. Value. Clean Clean —m Ex a
Outputs: Analog_and SV Inpus: Analog and 5V Cutputs: Binary. GOOSE and Anslog DC npus: Binary, GOOSE and Anslog DG Logioal
. Anslog Outputs  Sampled Value Outpits «»
NODT ¥ - A
11 ey LI O Forward @ B BergeiEnh [ |¥-|#c=-
Noming | | Soese = Descr. | Hardware Node Point
Frequency: | 60 Hz -
Phase Seq. |ABC v
3ppower: [47.80 MVA
1o: [1593 VA
Primary Vokags (FF:: [12.80 KV
e TRV
Primary Curent: [200kA 1
Secondary Vokage (FF): [T15.0V
#N: [e640v Comti B [ ¥ -~
P Voltage Channel Currents | Channel | [Descr. Hardware Node Point
R 5| e oo o] | T
VIRF: 11200 w2 w Fls] B Ao ~ I -lwoot -l -
CcTRF: [4000 3 Ve 7 e AOID3 v AD_I03 13 MR
VTRD/VTRF: [100 Vab E [s] E v [aoo04 [ ~|woor -0 -
cREscRE [l 3 Vbe P (3| IEP <« |a0_0s 5 ~|noDt  ~|up -
R Vea AD_log ] ~ | NOD1 ~|(up ~
everse Polarty
ClvTsF Ccrse o [ w
vro OcTe o | LS oo || —— 10} ~
kV2 k2 ~
[] Equal Parameters Among Nodes k Jovo[to0  [wovz 100 k Jwio 100 [z ]100

Choose the channel configuration; adjust the auxiliary source and the stopping
method of the binary inputs. To finish click on “OK”.

Settings

x
Master Slave Binary Outputs: Aundliar Source:
Initial State 250V
Model CE-6006 Serial N2 0320711630210111001 XXX BO1: |NO w
20V
BO2: NO ~
Analog. Outputs: . Default Fr
e O @E= BO3 NC » 10V
Default - Voltages: BO4 | NC v o
O 6x300V: 90 VA
O 3x300V; 90 VA 48V
O 3x300V; 150 VA V1 V2 V3 V4 V5 V6 Currents Analog Input: av
I Y XYY XX
O 2x300V; 200 VA 1A | 100mV/A (10R) ~
000000O o oF
O 1x300V; 400 VA 1B: [100mV/A (104) v
IC: [ 100mV/A (10R) ~ 11000V
Binary Inputs
@ Not Used [ Connect VTs Contact | 5Vpk 50 Vpk 100 Vpk
Default - Cuments: " 13 14 ™ Bl & BIZ: .
@ 6x 20 A; 90 VA 8
Olaxzas0va ~ ';'r‘ '1,2 "‘f N4 i‘s ?5 Brebe
O 3x20A: 150 VA BI5 & BI6: .
warmn | O OO0 @@
O 3x preee: M
O 2x 60 A; 200 VA o (e}
O 1x 1204 400 VA n 12 13 14 15 16
Electromechanical:

O 2x 20 A: 400 VA
O 1x 30 A 600 VA
O 1x24 A 1100 VA

O Mot Used [] Connect CTs

TIF: To 2void performance protection, connect the curent channels before confirming the setting. Cancel
Figure 45
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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
§ Model A (@) Basic Confirm
Set

CE-6006 Advanced
p o %0 GOOSE... Cancel
= Serial Number:
c 0320711630210111001130¢x - = 5, 5. Val
= 03207116302101110011 ON Line 5. Value... Import... Export..

Figure 46
7. Test Structure for Function 50/51
7.1 Test Settings

On this tab you must configure the direction of pickup and trip signals with the binary
inputs, in addition to configuring the generation channels. You can configure pre-
faults and post-faults if necessary.

;7 IDEH- Owercurrent 2.02.160 (64 Bits) - CE-6006 (1730616) - x

Home  Display  Software Options 2]
Cr HrdSet <% GOOSE Set [~ > MextPoint 4 Clear test 7—| I Waveform el ) oV .Fw @l
@ syncset s, svset » Nestline % Cleara “— . phasors © Pilles] ®

Channels Start  Stop Settings Present Recreate Restore View
Direc  t¥ Connection Report B8 @ Charts Layout -
Hardware Generation Options Report  Units Layout
Pickup Time | Test Settings
Direction of the Generation Channels [} Enable Pre-Fautt 1 [ Enable Pre-Faul 2 [ Enable Post-Fault Voktage Settings
Generation Channdl Vottage LL
reneration Appl. in fauks LL
Va LO_VOT (Hrd: V1) -
57,50V
Vb AD_VO2(Hrd: V2) -
Ve AO_VO3 (Hrd: V3) - Voltage LN
Appl.in otherfaults
D = 3320V
Ia AD_IDT (Hrd. 1) h =
5 AO_I02 (Hrd: 15) M VTRNeutral VTRPhase:
e A0_I03 (Hrd: 16) - [roo
IE ~
CTRGround/CTRPhase
1,00
[ Inv. Phase VTs
Binary Outpus & Goose - Fault ] . Neuiral VT

B0 0.0.0.0.00 ~
= [ Iv. Phass CTs

[ v Ground CT
Direction of Operating Interfaces Pickup Limits Pickup Test
Dﬁm Residual Seq+ Seq-  Seql Initisl |NA ~ | [Seq- Min oV Initial step Absolute Resolution: | 100,00 mA
N Curve Pickup Inferf. Trip Interf. 1Seg- Min 0A Min. Resolution ~ Relative Resolution: [0,10 %
1 [501 BIOT (Hrc: BIT) | BIDA (Hrd: Bl4) v 3V0 Min. oV Wait Time for each Incrementation: [0,75 s
2 502 BIO2 (Hrd: B2~ |BID4 (Hrd:Bl4) = SHji 0A Nether ~
- - VSeq+Min |0V
3| BI03 (Hrd BI3) BIDA (Hed BI4) . Maximum Wating Time of Non-Operation Region: [120,00s
[Sea+Min. | 0A
* Limits are applied to faults that ‘Waiting Overtime of Timed Curve: |100,00 ms v
Trigger Interf. | Software v the companents are present Based Only in Generated Values
Aguardar PPS [] 0,00s Cycle to Cycle Generation
3 | ONLine New Auwx Source: 110,00V | Heating: 0%

Figure 47
7.2 Pickup Screen

On this tab click on “New Point” and choose the type of fault (it has all types), if you
want to test dropout and the software searches for pickup and dropout fully
automatically. In the figure below, the “Fault Type” ABC was chosen.
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F | ) 3 [ = | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616) x
Home  Display  Software Options 2]
GF HrdSet % GOOSE Set [~ > NextPoint g Cleartest [ Waveform | =2 f\, M
@ syncset 5, svset | g % Mextline €4 Clearall =1 5 Phasors © Pl ® Z
Channels Start  Stop Settings Present Recreate Restare Viev
Direc  t3 Connection Report | [B8] 8 Cn S
Hardware Generation Options Report  Units Layaut
Time  Test Seftings
" Insert/Edit Points - Overcurrent Chart " Waveform | Phasors | Directionality o
General O 500
Sl =E; i 0 Fault A-B-C
Test Point i
200 !
L . i o
[ Enable the DropOut test . | 1 1 Angle 0
| e
FautType: |ABC v 50 \
g == Test Line
et 2 — Pickup Found
a | 1
TEmmeeiees e s de e s e Dropout Found
50 = g
Eono e = S Colos: NT OK Eror
20
Test Points <
Points Tested i
0T Current Point
Nt | Faut | Angle Stats =0t
020 ¢
0.10
0,050
0020
0010
0.0050
f
00020 |
(wmo‘ R
o 050
ErrorsList | Protection Status
3 | ONLine New Auwx Source: 110,00V | Heating: 0%

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

;? | 0 L_? L.d <= | Owvercurrent 2.02.160 (64 Bits) - CE-8006 (1730616)

Home Display Software Options

a Gw Hrd Set <70 GOOSE Set ’ B > Mext Point gf Clear test
@ sync.set s, sV Set 3 Mext Line  §% Clear all

Channels Start | Stop
Direc  ©4 Connection -
Hardware Generation
Figure 49

7.3 Final Result of the Pickup Test

In this test, the values found for pickup, dropout, and percentage and absolute errors
can be viewed in order to pass or fail the test. Other options are generated values,

dropout factor, reference curve, angle and fault.
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# | O 5 [ = | Overcurrent 2.02.160 (64 Bits) - CE-6006 (1730616}

Home  Display  Scftware Options
a GrHrd Set €59 GOOSE Set ’ > Next Point g Cleartest s Waveform S r\, M Qﬂ:
b = ot
» NextLine - Phasors Pl *

@ sync.set 5, svset & Clearal
Channels Start  Stop ettings Present Recreate Restore View
Direc  t¥ Connedion - Report m ®  Charts layout
Hardware Generation Options Report  Units Layout
Pickup Time  Test Seftings
Insert/Edit Points - Overcurrent Chart | Waveform |“Phasors | Directionality | -
Insert/Edt 500
e =E; i 0 Fault A-B-C
Test Part i
Ed 200 !
I o
: Enable the DropOut test . | Angle 0
New Point | - Legend
! Faut Type:  [BBIG 50 \
Seauence == Test Line
= e X
20 \, — Pickup Found
Bemove 0 N
----- Dropout Found
EI0L) Coors: NT OK Error
Test Points <
Points Tested i
oEn Current Point
ne | [Pickw | Pickip | Pickup  Pickup | PkpError | PkpErior DrpEror | DrpFror | .
® | Nominal Min Max Real %] Abs %1 Abs tatus 020 N
0101 | 1200A | 11524 | 1248A | 1139A | 0100% |-1200mA - - Passed 07D
0,050
0102 | 1800A | 1728A | 1872A | 17838A | -0100% |-1800mA E - Passed .
01-03 i 1324 1224 1424 1324 0% oA - - Passed QD
) T
00010 L T MiPKD
Type: | Points [ Faut & Angle [] Ref. Curve [ Pickup Info [ DropOut Info [ Factor Drp Info [ Emor [] vall 0 1.0 20 50 10 2

ErrorsList | Protection Status |
| Aux Source: 110,00V Heating: 0%

Figure 50

3 | ONLine | New

7.4 Time Screen

On this tab, the operating times are evaluated. For convenience, a sequence of current
values will be inserted for time evaluation. The value 2.40A was chosen as the initial
value, 20.00A as the final value and 1.00A as the increment step and the ABC fault.

F 1 0 5 1 = | Overcurent 202,160 (64 Bits) - CE-6006 (1730616) X
Home  Display  Software Options 2]
@ Hrd Set % GOOSE Set > HextPoint g Cleartest = s Wavetorm 3 Ny w
@ syncset s, svset 4 » Nextline €% Clearall CE e . p§| = Zl
Channels Start  Stop Settings Present Recreate Restore View
Direc  t¥ Connection Report Charts Layout
Hardware Generation Options Report  Units Layout
petap [T Te Stirs
Overcurrent Chart Waveform | Phasors | Directionality -

a

~ Insert/Edit Points -
nsert/Ex 500

General Opti
el Cetens Seauence Fault A-B-C
est Poin Fautt Type: Number of Lines o0
(| o
: Mukt Relative to... [INom 18 0 1 Angle 0
NewLine [v \ 1
e Faut Type: | ABC iial: [240 A - § fa
e pra [FE00% \ e Tes e
Bem Fautt: | 1,00 A Step: |1.00A

& Points Tested

Colors: NT OK Emor

Test Points = Inf
Points Tested ]
: e Current Point
Ne | Faut | MUy Current | Angle Statis - -m
t y -t
010
0050
0020
010
00050
00020
00010 Wfalt Pk’
Type: |Groups 0.50 10 20 50 10 20
| Erorstise | Protection Status |

[ | Aux Source: 110,00V Heating: 0%

Figure 51

| ONLine | New
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below or using the

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

;? | 0 L_:_:_' L'i_" = | Owvercurrent 2.02.160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options

a G Hrd Set <2 GOOSE Set ’ B > Mext Point gf Clear test
@ sync.set s, sV set % Mext Line  §% Clear all

Channels Start | Stop
Direc T4 Connection -
Hardware Generation
Figure 52
F 105 | = | Overcurment 202,160 (64 Bits) - CE-6006 (1730616) - X
Home  Display  Software Options 2]
Gr HrdSet <% GOOSE Set ' [~ > Next Point g Cleartest 6 Waveform Ry .Fw h:/%
@ sync.set s, svset # Netline €4 Clearall —' 4 Phasors © Pills *
Channels Start  Stop Settings Present Recreate Restore View
Direc  t¥ Connedion - Report m ®  Charts layout
Hardware Generation Options Report  Units Layaut
Pickup Time  Test Settings
" Insert/Edit Peints - Overcurrent Chart | Waveform | Phasors | Directionality <
Insert/Ed 500 0 Fault A-B-C
200 o
- Mut Relativeto... [{Nam 0 Angle 0
New Line v Legend
! ABC 50 \
Sequence \ == Test Line
20 \\
Remove 1940A 10 ® Points Tested
Remove Al 50 i Colors OK Ermor
= Colors:
20
Test Points =
Poirts Tested 10
. Current Point
. Curve of . Time Time | TimeEnmor TimeEmor "~ i, -
N* | Faut | poricle Region | Operaled | yomity | Real 1 ‘Abs Status - :"
5 ABC 50-1 | Operstion | Yes | 3000ms | 3200ms | 666% | 1999ms Passed D
0,050
16 ABC 50-1 | Operation | Yes | 3000ms | 321ims | 7.03% | 21.10ms Passed 0030
. 0010
502 | Operstion | Yes 0 2866 ms E 2866ms Passed
0,0050
50-2 ‘Operation Yes 0s 2478 ms 2478 ms Passed 0.0020
| W Pkg
Type: | Points | Faut [ Mutiple [ IFt8Ang [] Ref. Cuve [ Acting B Time A Emor [] V&I Ll i 20 50 i 2u
ErrorsList | Protection Status
3 | ONLine New Aux Source: 110,00V Heating: 0%
Figure 53

It is verified that all operating times are within the range allowed by the relay
manufacturer.

8. Report

After finishing the test, click on the “Present Report” icon in the previous figure or
through the command “Crrl +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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Presentation Setting >
Languagt Inglés En-US v

= Al

- [«] General Data Test

- [«] General Data of Tested Device
- [+] Local of Installation

- [«] Reference Values

- [«] Hardware Settings

- [«] Test Settings

- [w] Owercument Settings

[ [«] Test Results

- [«] Selected Simulation Charts
- [«] Notes and Cbservations
- [«] Explanatory Figures
- [+] Check List
- [+] Connections
QK Cancel
Figure 54
i\ DB H ‘Over(unentZOZYEO(aBits) CE-6006 (1730616) — X
T @
83 BT I 4 ¥
Print smmg Exportto  Export Previous Next  Close Print

Page Word Office to PDF Page  Page Preview
Print Export Zoom View Close

ICON PROYV E s
bocom coeom cosom cocom CE-EOOX

OVERCURRENT - TEST REPORT

Descr.: Phase Overcurrent

Date: 16/09/2021 16:00:21

; Software: Sobrecor_CTC; Version: 2.02.160
Responsible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Transformer Protection
Model 7SL86; Manufacturer: Siemens

2. Location

Substation: CONPROVE

Bay: 1

Address: Visconde de Ouro Preto, 75 - Custédio Pereira
City: Uberlandia; State: MG

Printing Preview...| N° of Pages: 12

Figure 55
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INSTRUMENTOS PARA TESTES ELETRICOS —
APPENDIX A
A.1 Terminal Designations
2 1
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INSTRUMENTOS PARA TESTES ELETRICOS —
A.2 Technical data
Operate time with time delay = 0 ms Approx. 25 ms + OOT %% at 50 Hz
Approx. 22 ms + 00T at 60 Hz

Extension of the operate time during operation with |Approx. 10 ms

transformer inrush-current detection

Dropout time Approx. 20 ms + 00T

Currents, method of measurement = fundamental 1 % of the setting value or 5mA (I .., =1 A)

component or 25 MA (I.y =5 A), (f, .. = 10 %)

Currents, method of measurement = RMS value, no filter applied

(33 % harmonics, in relation to fundamental component)

Up to 30th harmonic 1 % of the setting value or 5 mA (I ., =1A)
or25mA(l . ,=5A),(f_ ,=10%)

Up to 50th harmonic, f ..., = 50 Hz 3 % of the setting value or 20 mA (I .., =1 A)
or 100 mA (I, =5A), (f__ =10 %)

Up to 50th harmonic, f .., = 60 Hz 4 % of the setting value or 20 mA (I .., =1 A)
or100mA (I ,.,=5A), (f_.. =10 %)

Currents, method of measurement = RMS value

with filter for the compensation of the amplitude attenuation due to the anti-aliasing filter

(33 % harmonics, in relation to the fundamental component)

Up to 30 harmonic 1 % of the setting value or 5 mA (Irated =1A)
or 25 MA (| ,0g =5 A), (f g = 10 %)

Up to 50th harmonic, frated =50 Hz 2 % of the setting value or 10 mA (Irmd =1A)
or 50 mA (I ;g =5 A), (feg = 10 %)

Up to 50th harmonic, f_,_, =60 Hz 3 % of the setting value or 20mA (I ., =1A)
or 100 mA I,y =5 A), (f_.., = 10 %)

Currents, method of measurement = RMS value

with filter for the gain of harmonics (including compensation of the amplitude attenuation®?

(33 % harmonics, in relation to the fundamental component)

Up to 30 harmonic 1.5 % of the setting value or T0mA (I .., =1 A)
or 50 mA (Irmj =5A), (framd + 10 %) 70

Up to 50th harmonic, f .., = 50 Hz 3% of the setting value or 20 mA (I .4 =1 A)
or 100 mA (I, =5A), (f_. ;= 10 %) 7"

Up to 50th harmonic, f .., = 60 Hz 4 % of the setting value or 20 mA (I .., =1 A)
or 100 mA (I, =5A), (f_., * 10 %) 72

Time delays 1 % of the setting value or 10 ms
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APENDICE B

Equivalence of software parameters and the relay under test.

Table 1
Overcurrent Software Siemens 7SL86 Relay
Parameter Figure Parameter Figure
50-1 Pkp 41 Threshold 21
50-1 Dial/Time 41 Operate delay 21
50-2 Pkp 41 Threshold 22
50-2 Dial/Time 41 Operate delay 22
51 Dial/Time 41 Time Dial 24
51 Curve 41 Type of character. curve 24
51 Pkp 41 Threshold 24

INSTRUMENTOS PARA TESTES ELETRICOS _—

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



