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Test Tutorial

Equipment Type: Protection Relay

Brand: Siemens

Model: 7SJ61

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 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 7SJ61 relay tests in Overcurrent software

1. Relay connection to CE-6006

1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin F1 (UH+) of the
relay and the negative (black terminal) of the Vdc Aux. Source to pin F2 (UH-) of the

relay.

Max. 265V
tﬂ F1 (H+)
@
FigUre 1

1.2 Current Coils
Connect 11, 12 and I3 current channels of the CE-6006 to pins Q1, Q3 and Q5 of the
relay respectively, if the commons of the relay are short circuited, just connect the
commons of the test set channels to that point, otherwise connect the three common

CE-6006 to Q2 pins, Q4 and Q6 of the relay.

1

’ ‘ ‘ Q6 |Q4
000 333
12 |13 |14 I5 16 Q5 | Q3
Figure 2
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Q1
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1.3 Binary Inputs
Connect the binary inputs of the equipment to the binary outputs of the relay.
e Bl1to pin F7 and its common to pin F6;
e BI2to pin F9 and its common to pin F8;
e BI3to pin F11 and its common to pin F10.

OouT103

Fi1 F1j

Bl1

ouT101
F7 F6

_‘
FsoUT%' ‘_
90

& y

Figure 3

2. Communication with 7SJ61 relay

First, open the “DIGSI” and connect an Ethernet cable (or serial) from the notebook
with the relay. Then double click on the software icon.

Figure 4

When opening the program, the substation that contains the relay is selected (7SJ61).
After selecting the relay, click the right button and select the “Open Object” and then
select the connection mode, as is shown in s following figures.

=} DIGSI Manager, - [Carvalho -- C:\Siemens\Digsi4\D4 projiCarvalha]
% File Edit Insert Device Yiew Options ‘Window Help

O & |El@] 2of7 | "< No Fiter > ~| | B®B|m|

=& Carvalho FSAETT V4B B TUMB23V4E [ TUTE13V4E
(L] Folder

Figure 5
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Open device E|
Connection type Connection properties
i Dffline Mo zettings required for this connection type.
" Direct
~

" Modem connection

~

(* Ethernet

Cancel Help
Figure 6

3. Parameterization of the relay 7SJ61
3.1 Device Configuration
After the connection has been established, access the general settings of the relay by

double left-clicking on “Settings” and repeat the operation for “Device
Configuration”.

J« DIGSI - [Carvalho [ Folder f 75J612 ¥4.6/751612 V04.65.01]
@ File Edit Insert Dewvice Aiew Options SWindow  Help

=)= R A L
- @ Crline Select Function
+ ,E Setkings [ﬁ Device Configuration
,ﬂ Control #Maskjng I}0 {Configuration Matrix)
+--E2 Annunciation SElcre
+- 5 Measurement B Power System Data 1
a Test A, Setting Group &

@General Device 2ettings
@ Time Synchronization
? Interfaces

Sar Passwords

abe.| snguage

Figure 7

In the “Functional Scope” screen, disable all functions leaving only the “50/51”
function enabled in the “Time Overcurrent Curve IEC” option. This does testing
easier as it prevents the use of the trip signal from other functions. After the
adjustments click “OK”.
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Awailable functions:

Mo, |Functiu:un |Scu:upe | ~
0103  Setting Group Change Option Dizabled
0104  Qzcillagraphic Fault Records Disabled
0127 S01Ph Dizahled
0117 Cold Load Pickup Dizabled
0122 2nd Harmonic Inrush Restraint Dizabled
M3 (sensitive) Ground faut Disabiled
0140 45 Megative Sequence Protection Disabiled
0141 48 Startup Supervision of Motors Disabled
0142 49 Thermal Overload Pratection Disabled
0143 66 Startup Counter for Motors Dizabled
0170 S0BF Breaker Failure Protection Disabled
0172 52 Breaker Wear Monitoring Dizabled
0152 74T Trip Circut Supervision Dizabled
0190 External Temperature Input Dizabled
0191  Ext. Temperature Input Connection Type 6 RTD simplex operstion b

About
0K | DIGSI-> devics Cancel | Help ‘

Figure 8

3.2 Masking 1/0
The next step is to adjust the binary outputs of the relay. To access these parameters,
double-click with the left button on “Masking 1/O (Configuration Matrix)” as
illustrated in the next figure.

£+ DIGSI - [Carvalho [ Folder £ 750612 ¥4.6/751612 Y04.65.01]

@ File Edit Insert Dewvice AWiew Options SWindow  Help

=R= % E & oy e E D w2
- @ Online Select function
=% settings @Device Canfiguration
58 crc

/ﬂ Conkrol
+-EE Annunciation

+|-%7 Measurement ﬁSetting Sroup &
';?u Test %General Device Settings

@ Time Synchronization
? Interfaces

Sa Passwords

abc.| snguage

Figure 9

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio 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



NPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS
The trip signal of function 50-1 will be directed to the output binary “BO3” of the
relay, the trip from 51 to “BO2” and the pickup of function 51 to “BOI/”. To
facilitate monitoring of that test the led’s 1, 2 and 3 were assigned to these functions.
The option “U” must be used, which means “ Unlatched ~ , that is, the relay
activates and when the problem ceases , it automatically returns to the binary initial
state. If the user chooses the “L” or “Latched” option, the relay activates and
remains activated even if the problem has been extinguished. (This option is not
suitable for testing).

£7% Settings - Masking 10 [Configuration Matrix) - Carvatho § Falder § 751612 V4, 6/T5J61 2 V04,6501

Irdiatastacn Distbriabn
Humbes | Dol besdt | Long bt Tpe | [F5]E B | LEDs | Bufe [SX[C] CM
N ) TEEDBEDBEOECEDBRL
_Diereice, Gansial E - e
— EMMocid 1
__P-Sestem Dty 1
F Sytiom Data 2 = - =t
EEE [50-1 TRF 5+ TRIP [T EIEEEEEIEEE T _[=
SV Ovmews. | 01EDD 51 pcked g [ 51 pacind 1 auT C 0 I )

S

S |51 TRIF 51 TRIP [BUT 1] ] [

Figure 10

3.3 Power System Data 1

Continuing the settings, double-click on “Power System Data 1.

4+ DIGSI - [Carvalho f Folder / 751612 V4. 6751612 Y04.65.01]

@ File Edit Insert Device Yiew Options Window  Help

H & S5 E &0 - = M D K2
= % Online Select Funckion
- ,E Settings @Device Configuration
&
:_tJ CFC #Masking I/ {Configuration Matrix)
&| Contral SHlcrc

+-£2 Annunciation
+- 54 Measurement
"\Z Test

" gPower Syskern Data 1
ﬁSetting Group &
%General Device Setkings
@Time Synchronization
? Interfaces

St Passwords

abe..| snguage

Figure 11

3.3.1 Power System
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In the “Power System” tab, the system frequency, the phase sequence and where
the CT star is being closed are configured, that is, in the busbar direction or in the line

direction.
Power System Data 1
Pawer System | CT's | Breake |
Settings:
Mo, Settings Walue
0214 Rated Frequency 60 Hz|
0209 Phase Seqguence ABC
0276 Unit of temperature messurement Degree Celzius]
0201 CT Starpoint tovvards Line =
[~ Display additional settings
Ezpart Graph | About I
T DIGSI - Devies | Concelar | Ajuda |
Figure 12
3
332 CT’s

In this tab the nominal values of primary and secondary of the phase and ground
current transformers are inserted.

Power System Data 1

Power Spstern CT's I Ereaker |

Settings:
Ma. Settings “alue
0204 CT Rated Primary Current 1000 A
0205 CT Rated Secondary Current 54
0297 lgndd-CT rated primary current EO A&
0215  lgnd-CT rated secandary current .40

[~ Display additional settings

Ezpart Graph I About I

ak. I Aplicar

DIGS! > Device |

Cancelar | Ajuda I

Figure 13
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3.4 Setting Group A

In this option are the protection settings.

n‘:’ DIGSI - [Carvalho f Folder £ 751612 V4.6/75J612 ¥04.65.01]
@ File Edit Insert Dewice bWew Options window Help

== LEEE 8 e R DD K2
- @ Online Select function
- ,E Settings @Device Configuration
&
:_L'J CFi #Masking I/ {ConFiguration Matrix)
Al Contral :_';'JCFC
+ -2 Annunciation B Power Systemn Data 1
+-%4 Measurement !

s J Sething Group &
g?'“ Test %General Device Settings
@Time Synchronization
? Interfaces

Sur Passwords

abe.| anguage

Figure 14

3.5 50/51 Phase/Ground Overcurrent

In this option to adjust overcurrent functions.

Setting Group A rz|
Functions:
Mo, | Function |
EIEIEI4 Power Syuztem Data 2
00 A0/51 Phaze/Ground Owvercurrent
EIEI1 3 Meazurement Supervizion
0026  Energy
| Customize. .. | Beszet... | Abot |
Cloze Help
Figure 15
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3.5.1 General
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Address 1201 activates the overcurrent function. The other options will not be tested

and should be set to “Inactive”.

50/51 Phase/Ground Overcurrent - Settings Group A
General |50 | [ |

Settings:

X

Mo, Settings

W alLIE

——
1201 50,51 Phaze Time Owercurrent

Op w

TET A ﬂanua E 0se 5 oae

MACTIvE!

12134

50 Drop-Cut Time Delay

¥ Display additional settings

0,00 zec

Ezpart Graph | About |

ok I Aplicar

DIGS! - Deviee |

Cancelar | Ajuda |

Figure 16

352 50

This field sets up the 50-1 pick-up value as well as their respective operating times.
The 50-2 pick-up and time settings must be parameterized to infinity as they will not

be used.

50451 Phase/Ground Overcurrent - Settings Group A
General 50 | 51 I

Setftings:

X

M. Settings

Walle

M—
1202 a0-2 Fickup oo b
| 1203 50-2 Time Delay a0 580
I 1204 50-1 Pickup 9,00 &
I 1205 50-1 Time Delay 0,20 zec

12144 S0-2 active

Iv Dizplay additional settings

Always

Ezpart Graph | About |

0k | spicar | [(DIGEIS Device |

Cancelar | Ajuda |

Figure 17
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353 51

In this option, set up the parameters of the inverse curve overcurrent, pick up, time
dial and curve type.

[ Al
50/51 Phase/Ground Cvercurrent - Settings Group A ﬂ

General | 50 51

Settings:

No. Settings
1207 | 51 Pickup

Value

0,90 A
1208 |51 Time Dial 0,80 sec
1210 | Drop-out characteristic Instantaneous
1211 | IEC Curve

MWormal Inverse »

[¥ Display additional settings

E xpart Graph | About |

ok |  Aplcar DIGS! > Device | Cancelar | Auda |

Figure 18
The next step is to submit the changes. To do this click on the highlighted icon below:

& DIGSI - [Carvalho ! Folder / 75J612 V4.6/751612 ¥04.65.01]

@ File Edit Insert Device Wiew Options Window Help

W T & | ]
= a Online Select function
= ,E Settings @Device Configuration
T
:_EJ CFe #Masking 1j0 {Corfiguration Matrix)
&| Contral SHcrc
* @ Annunciation B Power System Data 1
+- %4 Measurement K i Setting Group &
QZ, Test

@General Device Settings
@Time Synchronization
? Interfaces
“arPasswords

abe..| anguage

Figure 19

Then enter the password ( SIEMENS default: 000000 ) and click on “OK .

Enter Password

Password for parameter set:

Cancel | Help I
Figure 20
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4. Overcurrent software adjustments

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

....................................

Figure 21

Click on the software icon “Overcurrent”.

G Conprove Test Center 2.02.160 -

a——

e Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick | Diferential A Multimeter
'a, WCC Aux 1“F Power Directional
EIE. Calibration *{" Distance
T4 Teste Plan % Master
Remote Generation Meter
£ PSBOOS Setup
_,ﬁ Ramp Equipment Set. / Tests
) LE Hamonic Restraint #* Settngs
F’rlmary % P ﬁ Lpdate Firmware
Primary Tests % e @ Software Language LV
& c1 |#_Overcument |
L
T @] Transducer
<3+ Transformer [® Transient Play Support
€ Resistance Documentation and assistance

M VoltsPHz

QE PMaster WL Tutorials
D Videos
&5 Cortact
Other #J Forum
Additional applications il Manual v
[@ Transient View &® Quick Guide v
q_; Walidate PDF Reports @ Seff-diagnosis
¥ Statistical Analysis S Remote Access

Copyright © Conprove 1584 - 2021

Figure 22
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A=
m Home  Display  Software Options [7]
G% HrdSet <% GODSE Set Ll e
Settings X
@ sync.set s, SV Set
Channels tart
Direc  t3 Connection General Inform.  System  Noles&0bs.  Explanatory Figures  Check Lit  Others  Connections
Hardware Test
Pickup Time  Test Settings | Qwercurrent Descr Date: ’7 L
" Insert/Edit Points <
e Tested device R
o | q
o
g || g o Angle 0
New Port v Legend
I g
Location: e T
Substation: | ~] —  Pickup Found
] B 0900 \||==E==== Orepaue Fund
Address: | ~] Colors OK  Emor
Test Points Gy | e e hd B
FPoints Tested Responsible Current Point
Ne | Faut | Angle Stan= Name: | ~] -m:
-t
Toal Test
CE-6006 Series Num: [0320711630210111001100¢
Type: |Goups v | Faut & Angle : . 20
ErorsList | Protection Status
3 | ONLine New Aux Source: 00V Heating: 0%
Figure 23

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.

¥ | O 5 g = | Sobrecor202.152 (64 Bits) - CE-6006 (0320711)

8

Channels
Diirec

Display Software Options
&% HrdSet €% GOOSE Set S B » I3 Waveform 1 .Fb.&] EII:/%
@' Sync. Set 5, SV Set ¥ MNext Line — 31— Phasors ®
. Start  Stop Settings Present Recreate Restore View
¢} Connection Report m ®  Charts layout -
Hardware Generation Options Report Units Layout

Figure 24

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.

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio 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

15



~
ONPROVE

INDUSTRIA aCOMERCIO

4.3 System

I 4 I
INSTRUMENTOS PARA TESTES ELETRICOS
Settings X
General Infform_  System Motes & Obs Explanatory Figures Check List ~ Others Connections
Test:
Overcurrent Descr. | Phase Overcurment Date: |
Tested device:
Idert: 23031382 | Model [75J61 ]
Type: |Feeder Protection w | Manufacturer: |Siemens w ‘
Location
Substation: [CONPROVE ]
Bay: [1 v
Address: |\a"|sconde de Ouro Perta75 - Neighborhood Custédio Pereira w ‘
Cty: [Uberndia - State:
Responsible:
Name: |Miche| Rockembach de Carvalho w ‘
Sector: |Er|gir|eerir|g v| Registry: (0001 v‘
Tool Test:
CE-6006 Series Num.: |uazu?11sauz1u111m11xxx
Defaut v oK Cancel
Figure 25

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

Owvercument

General Inform. Motes & Obs. Explanatory Figures Check List  Others  Connections
NODO1

Nominal Impedance  Source AV

Oforward @mEpe

Frequency: |60 Hz hd

Phase Seq.. |ABC s L+ )
Jip power: ’W (2_’ ) l=y
o [5e3mA y— "13”
Primary Voltage (FF): ’W
oy [Tk
Primary Curmrent: W =
Secondary Vaoltage (FF): W g
Ny [esa0v
Secondary Cument: W
VTRF: |1200 Phase | F Meutral | N Ground | E Displ D

CTRF: [a000
VIRD/VTRF: [100 Voltage Currents
CTRE/CTRE 100 ! Va kovo: 100

Invert Polarity PN 12 Ve F

5
5
S = = ktovz: [1.00
[JVTsF [JcTsF z
9

i i E kto 10: [1,00
IEP ktol2: [1,00

D [4] wo EF

Default iv

aK Cancel

Figure 26
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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 by time, current and angle. These

tolerances should be consulted in the relay manufacturer's manual.

Settings x
General Overcurent Elements
General Options
Overcument
[] Enable Directionality V-50° (Square
Curves Composition: Curve with the lower time  »
Pickup Mode Settings:
Pickup Definttion: Setting in Amperes ~
100 A
Curves Display Mode: Multipliers for Tests of
o Seq- and Seql
1[Alxt > lin Amperes
Negative Seq.: |1
(® | [m]xt->in Multiples
Zero Seq.: |3
Multiples Reference: Lower Pkp ~
0 Cument Tolerance
Relative: |2.00 %
Scale: | futomatic v Absolute:[0.05 In
1,00
| Time Tolerance Angle
20,00 Tolerance
Relative: |5.00 % Absolute:
Absolute: |30.00 ms |3.00°
Default V Cancel

Figure 27

5.2 Overcurrent Screen > Overcurrent Elements > Phase

Here you must configure the two overcurrent elements, one with an inverse curve and
one with a definite time. To do this clicking two times on the highlighted icon.
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Settings -
General Definttions I Overcumrent Hements I
I Phase I Residual Seg+ Seq- Seql
Overcumrent _-{giv A E:I -—:v
N2 Enahb Pkp Pkp[A] DialiTime Drp Colo
I-_———--
2 |[¥] |2_Phase
Total Characteristic Single Characteristic Individual Directionality
L]
20
10
5.0
20 N - &
1 ﬁ - R \\‘\\ . "\_.‘- e _--""f:&'-_," /"./ R
1.0 20 50 10 20 50 b
Defatt  |w oK Tz

Figure 28

For the first element change the name to “5/” choose the curve type, pickup value,
time dial and dropout factor. Repeat the same procedure for the second element
changing the name to “50-/”, choosing definite time and parameterization the values

of “Pkp”, “Tmp” and “Drp”.
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I
Settings
General Defintions ~ Owercumrent Hements
Phase Fesidual Seq+ Seq- Seql
Overcumrent ._-@iv A -’.-iv ‘—EV
N2 Enahb Desec Curve Pkp Pkp[A] DialiTime Drp |Colo
1 |[¥] |51 IEC Normal Inv. * | 0500A 0,500 A 0,800 0,950 (I
Deins Tme 5004 | 500A | 2000ms | 050 [
Total Characteristic Single Characteristic Individual Directionality
Default Ev

QK Cancel

Figure 29

This relay has a particularity for actuating its pick-up that is worth 10% of the set

value. Select the “57” element and then click on the “Single Characteristic” tab and
make the following adjustment.
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Settings -
General Defintions ~ Owercumrent Hements
Phase Fesidual Seq+ Seq- Seql
Overcumrent ._-@iv A -’.-iv ‘—EV
N2 Enahb Desec Curve Pkp Pkp[A] DialiTime Drp |Colo
IEC Normal Inv. DS00A | 0900A | 0800 | 0850 ||
2 V] |50 Defined Time - 5,00 A 9,00 A 2000ms | 0950 (N
Total Characteristic I Single Characteristic I Individual Directionality
) 1000
Active Col 5]
] ool- 500
Dese: |5‘| 200
Curve: | 1EC Nomal Inv. ~ 100
50 E=i=
Dial Settings: 1al ~ 110,00
20
Dial/Time: Iﬂ.SfI}D At: Iﬂls 10
Pickup: |0.500 A 5.0 e
T
Dropout: IG.BEID 20 Sl A
1.0 : :
I Mult for Pickup Test: |‘I,1D I 0,50 1.0 2.0 50 10 0 50
Figure 30

6. Channel Targeting and Hardware Configurations

Click on the icon illust

;?'ng;'ﬂabr

rated below.

ecor 2.02.152 (64 Bits) - CE-8006 (0320711)

Home Display Software Options

= Hrd Set

h

g sync, Set

t4 Connection

Hardware

%Eg GOOSE Set 3 ¥ Mext Point g Clear test

5, SV Set % Mext Line % Clear all
Start  Stop

Generation

Figure 31

Then click on the highlighted icon to configure the hardware.
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Channels Direct. O X
E Hard Mo
Q Model Reset for Hard é% O Basic = Adapt 1/0s I' aces Confim
Connected et
£006 ~ Ad d
) cE © fho= E:g GOOSE... Autoassociate I' Autoassociate I' Cangcel
= Serial Number:
5 v i : I~ I
& 03207116302101 11007 1XXX ON Line v 5. Value... Clean Clean — Export 2
Ouiputs: Analog. and SV Inpuis: Analog. and S5V Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
,p— Analog Outputs Sampled Value Outputs «|»
Ho] Fi= AR
1A — L (O Forward @* Voltage Channels I:l s " + 'l -
Nominal Line Source e Deser. Hardware Node Point
AR
Frequency: |60 Hz ~ (5
Phase Seq.. |ABC - ]
@
3p power:  |47.80 MVA
Tp: |15,93 MVA
Primary Voltage (FF): |13.80 KV
(FN): |7.97 KV
Primary Cument: | 200 kA 1
Secondary Vottage (FF): |1150V
7). [68.20V Current Channels L IV -%-|=~
Secondary Curent: |5.00A Voltage Channel Currents } Channel | Deser. Hardware Node Point
i [ N [z == ]
FN |2 Vb F |6 Ib AQ_ID2 ~ AD_I02 12 - | NOD1 > |Ib -
CIRN 1000 3| w 7 ke AOID3 - EEE MR
VIRD/VTIRF. |100 Wab E |8 IE ~ AD_I04 14 ~ | NOO1 ~up -
CTRE/CTRF: [1,00 FE | W | EREINE v faooms (5 (ot ~juo
Reverse Polarity: Vea AD_I06 15 « | NOD1 *|up -
O vTsF OctsF D [4] wo
k.0 k.10 ~
Ovro LcTe Cale. ———————— Calc. ——————
kV2 k.2 ~
[] Equal Parameters Among Nodes k |toVD ‘1.DD to V2 |1.00 ke to 10 |T.DD to 12 |1,00
Figure 32

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

Settings x
Master Slave Binary Outputs: Auiliar Source:
Initial State 250V
Model. CE-6006 Senial N 03207116302101110011XXX BO1: |NO ~
20V
BOZ |NO ~
Analog. Outputs: Default Fr
EnErEi Ok @ B3 NG~ » v
Defautt - Voltages: !
BO4: |NC BV
(O 6x300V: 30 VA
O 3x300V: 90 VA 48V
O 3x300'V; 150 VA V1 V2 V3 V4 V5 V6 Curents Analog Input: uv
R Y XX YY)

O 2x 300'V: 200 VA

. . . . . . :g\ 100mV/A (104) ~ 7

O 1x300V; 400 VA 100mV/A (108) ~
IC: | 100mV/A (108) ~ 110,00V
Binary Inputs

® Mot Used [ Comnect VTs Contact | 5Vpk 50Vpk 100 Vpk

Default - Curents 5 1 BI1 4 BI2 ']

®) 6x 20 A: 50 VA

O3 20 A 50VA ~ N1 N2 | N3 |N4  N5| N6 BI3 & B4 .

QO 3x20A; 150 VA BIS & BIE: [ ]

3x 40 A; 150 VA
O 3 premz M

O 2x60A; 200VA e} o
O 1x 120 A: 400 VA M 12 13 4 I5 16

O 2x 20 A: 400 VA
O 1x30 A 600 VA
QO 1x24A 1100 VA

O Mot Used [ Connect CTs

TIF: Tozvoid performance protection, connect the cument channels before confirming the stting

Cancel

Figure 33

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio 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
21



<
ONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

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

Channels Direct,

Madel & Corfirm

CE6006 Advanced
© #dvance <% GOOSE...

Cancel
Serial Number:

0320711630210111001 130X ON Line S, S Value...

Remotes | Local
w
@
O
*

Import.... Export...

Figure 34

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.

# | O 5 [ = | Sobrecor 2.02.152 (64 Bits] - CE-6006 (0320711) — X
Home Display Software Options

&, Hrd Set

a < GOOSE Set [ iy foear it 7 Bswavelom S (D]~ M D:I/LT
@ sync.set s, svset L S » Nestline €% Cleara - Phasars = o

[
Channels Start Settings Recreate Restore View
Direc  t¥ Connection t &5 Chats Layout
Hardware Generat tion Options Report  Units Layout
Direction of the Generation Channels ] Enable Pre-Faut 1 [ Enable Fre-Fault 2 [ Enable Post-Fault Voltage Settings
Generation Channel Vottage LL
eneration Appl. in fauts LL
Va -
5750V
Vb -
Ve - Vottage LN
o — Appl. in otherfaults
3320V
Ia AO_I01 (Hre: 1) ~
5 AD_102 (Hrd: 2) h VTRNeutral /VTRPhase:
3 AO_I03 (Hre: 12) ~ 1,00
E -
CTRGround/CTRPhase
1,00
[ Inv. Phase VTs
Binary Outputs & Goose - Faut 1 v Neutral VT
EO 0.0.0.0.00 -
&= [ v. Phass CT:
[ Inv. Ground CT
Direction of Operating Interfaces Pickup Limits Pickup Test
I Pt I Residual  Seq+ Seq- SeqD Initisl | NA ~| [ Seq- Min oV Initial step: Absolute Resolution: | 100,00 ma
N2/ Curve Pickup Interf. Trip Intert. ISeg- Min 0A Min. Resolution Relative Resolution: |0,10 %
1|51 BIO1 (Hrd BIT)  + | BIO2 (Hrd: BIZ) | 3V0 Min oV Wait Time for each Incremertation: 0,50 s
2 501 BIO3 (Hrd: BI)  ~  BIOT (Hrdt B3 S oA Netther ~
VSeq+Min |0V
Maximum Wating Time of Non-Operation Region: [120,00s
[Seq+Min. | 0A
Trmts ro appled to facks Waiting Overtime of Timed Curve: [100,00ms
Trigger Interf. | Software v Uz e Ty Based Only in Generated Values
Aguardar PPS [ 0,00s

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

Figure 35

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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7| 3 5 1 = | Sebrecor202.152 (64 Bits) - CE-6006 (0320711) X
Home Display Software Options
a GF HrdSet <% GOOSE Set [~ > HNext Point g Cleartest . {5 Waveform M .
| 4 .
@ sync.set s, svset » Nextline €% Clearall {~ Phasors PSI
Channels Start  Stop eate Restol iev
Dwec 3 Connedtion r epo N m el Charts Layaut
Hardware Generat tion Options Report  Units Layout
Pickup Tme  Test Settings
 Insert/Edit Points - Overcurent Chart | Waveform | Phasors | Directionality =
General Options 1000 y O Fault A-B-C
Test Paint w0 8 i
i o
Enable the DropOut test | Angle 0
FautType: |ABC 200 | 1
!l ] == Test Line
100 1 1 — Pickup Found
I Faut: 1
50 | -=- Dropout Found
Cenesl \ } Colors 0K Ermor
A |
Test Points - & b
Foits Tested 10 Current Point
e | Curveof | Pickup | Pickup | Pickup | Pickup | DropOut DropOut - -
Reference | Nominal Min Max Real | Nominal Real = 50 L
-
20 T ——
10 1
050
0.20
010 1 i MultiPkp)|
Points 0.50 10 20 50 10 20
ErrorsList | Protection Status
13 | ONLine New Aux Source: 110,00V | Heating: 0%

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

¥ | O 3 | < | Sobrecor 202.152 (64 Bits) - CE-6006 (0320711)

Home Display Software Options

a = Hrd Set €0 GOOSE Set ’ i > Mext Point gf Clear test
@ sync.set s, sV Set 3 “

»r Mext Line f Clear all
Channels Start | Stop
Direc T4 Connection -
Hardware Generation
Figure 37

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 d = | Sobrecor 202152 (64 Bits) - CE-6006 (0320711) - X
Home Display  Software Options (7]
a @5 HidSet £ GOOSE Set ’ [~ > NextPoint gf Cleartest Rewavetorm g [ M ﬁ%
@ sync.set s, svset » Nextline 4 Clearail - Phasors . PSI K
Channels Start  Stop Settings Present Recreate Restore View
Direc T3 Connedtion - Report m ® Charts layout -
Hardware Generation Options Report  Units Layout
Pickup Tme  Test Seftings
" Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality o
Inset/Edt 1000 O Fault A.B-C
500 o
: Enable the DropOut test Angle 0
New Point  iw Legend
! ABC 200
- Test Line
. 100 — Pickup Found
Remove
50 \ -~ Dropout Found
Remave Al \ Colors: NT OK Eor
\
Test Points | - 2 b
Foirts Tested
o e 10 Current Point
e | Curveodf | Pickw | Pickup  Pickuwp | Pickup | DropOut DropOut - .
* | Reference | Nominal Min Max Real | Nominal Real = 50 L
o1 | s 0I%A | 0360A | 104A | 0S72A | 0324A | 03%A Passed 20 ™
501 S00A | 222A | S18A | 899A | B54A | BE4A Passed 10
050
020
0.10 MuttPHp)|
Type: | Points « [ Faut & Angle [ Ref. Curve [ Pickup Info [ DropOut Info [] Factor Drp Info [] Emor [] vall 050 1.0 20 50 10
ErrorsList | Protection Status
13 | ONLine New Auwc Source: 110,00V | Heating: 0%

7.4 Time screen

Figure 38

On this tab, the operating times are evaluated. As the binary outputs of the curve and
set time are separated there will be two evaluations of time in higher ratings to 9,00A
(one time for each element). For convenience, a sequence of current values will be
inserted for time evaluation. It was chosen value 1,80A as the initial value, 18,00A
final value and the 2,00A as increment step and the fault ABC.

7| O 5 [ = | Sobrecor202.152 (64 Bits) - CE-6006 (0320711) ®
Home  Display  Software Options 2]
G2, Hrd Set €% GOOSE Set [~ > Hext Point g Clear test s Waveform 3 f\, .Fw
@ s set = svset % Nestline @4 Clearall ~— b Phasors PillEs  # Z
Channels Start  Stop Settings Present Recreate Restore Vi
Direc  t¥ Connection Report Charts Layout
Hardware Generation Options Report | Units Layout
o s
~Insert/Edit Points - Overcurrent Chart }* Waveform | Phasors | Directionality -
General Opti 1000
eneral Options P— a o Fault A-B-C
Fauit Type Number of Lines
500 v .
: Muk Relative to... [INom | Angle 0
New Line [~ L8 d
= i ABC Intial: [1.80A T ‘ ez
1004 Step: |200A \ & Points Tested
50 X
i b Colors; NT OK Ermor
\ Colors:
\
~ Test Paints - & N
Points Tested 0
Current Point
Nt | Fauk | MUy Curremt | Angle Stans 50 -m
- -t
20
10
050
020
a1 MultPkp
Grows 050 10 20 50 10
ErrorsList | Protection Status
13 | ONLine New Aux Source: 110,00V | Heating: 0%

Figure 39

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio 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

24



kv
CONPROVE

INDU sr 1A aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

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

ﬁ? I DEHE= Sobrecor 202,152 (64 Bits) - CE-6006 (0320711)

Home Display Software Options

a = HrdSet <50 GOOSE Set ’ B > Mext Point gf Clear test
@ sync.set s, sV set % Mext Line 4% C

Clear all

Channels ] Start | Stop
Direc ¥ Connection -
Hardware Generation
Figure 40

7.5 Final Result of the Time Test

7 O 5 [l = | Sebrecor 202,152 (54 Bits) - CE-6006 (0320711) - %
Home Display  Software Options 2]
% HrdSet < GOOSE St ’ [ > Hext Point gf Cleartest - {5 Waveform M . %
@ sync.set s, svset » NextLine g Clearall 3}-‘ Phas PEII
Channels Start | Stop Present Recreate View
Direc T3 Connection - Report m @ chars Laynut -
Harduw: Generation Options Report | Units Layout

Pidkup Time  Test Settings

" Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality -
Insert/Edi 1000 o Fault A-B-C
; Muk Relative to... [INom e \g Angle 0 °
New Line v L Legend
! ABC 200 {
Sequence { = Test Line
100 |
Remove 1780 A © '.‘ @ Points Tested
L “\ Colors OK Emor
; 30 i
Test Points - A
Poits Tested . . )
urrent Point
N Faut (e Region  Opersed | ynme, | Time  Timefmor TimeBmor g, 7 50 o
0801 | ABC §1 | Operstion | Yes 190s | 189s | -0318% | 605ms |  Passed 20 —rro
0802 | ABC §0-1 | Operaion | Yes | 2000ms | 2278ms | 1391% | 2783ms |  Passed 0
0901 | ABC §1 | Operaion | Yes 1825 | 1825 | 001  -1912ps | Passed tE
M ABC 50-1 | Operstion  Yes | 2000ms | 22%64ms | 1318%  2636ms Passed 020 i .@
. 0 i MultPRp
Type: | Points «|[ Faut [] Mutiple [] Ifit & Ang [ Ref. Curve [] Acting [ Time [ Ermor [] V&I I 050 10 20 50 0 20
ErrorsList | Protection Status
3| ONLine New Aux Source: 110,00V Heating: 0%
Figure 41
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 “Ctrl +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 =4
Language Inglés En-US v

= (Al

- [«] General Data Test

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

- [«] Reference Values

- [w] Hardware Settings

- [«] Test Settings

- [«] Overcument Settings

[ [/] Test Results

- [«] Selected Simulation Charts
- [«] Notes and Observations
- [«] Explanatory Figures
- [7] Check List
- [«] Connections
oK Caneel
Figure 42
V | [ 15 i = | Sobrecor 202,152 (64 Bits) - CE-6006 (0320711) - X
Print Preview ~ @
75 [ one page
@ B B ® g 49 @
Print Setting  Exportto Export 100 Previous Next  Close Print
Page Word Office to PDF % Page Page Preview

Print Export Zoom View Close

.
@ ICONPROVERSHEES 4
oo oo cocee. o CE-GOOX | CONPROVE

OVERCURRENT - TEST REPORT

Descr.: Phase Overcurrent

Date: 11/08/2021 18:35:58

; Software: Sobrecor_CTC; Version: 2.02.152
R ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Feeder Protection
Model 7SJ61; Manufacturer: Siemens

2. Location

Substation: CONPROVE

Bay: 1

Address: Visconde de Ouro Perto75 - Neighborhood Custédio Pereira
City: Uberlandia; State: MG

Printing Preview...| N° of Pages: 10

Figure 43
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APPENDIX A

A.1 Terminal Designations
75)612/4*-*DIE
015' '*_\jm e A —— BotL -] ——re
Q2 | I F? ﬂ—: EF7
= 1B BO2 H———1{_1F8
ng' v i BO2L ———f+—{ 1F8
Q4 i Fo %3 2 F9
ngi/\/—,lc BO3 El—{—:mo —
a6 F11 Release .../EE and Higher

HIR3

|
:
|
! BO7 H——————{_1R4
! Lr\:l RS
|
|
I
|
|
|
|

F3
Life Contact | ——— N 1F4
Fla CF+—f=w B F5

| i
F15 L T——f B2 Tl
F16 Power Supply | - Ol i;

F17 g_i_l:l_u[ BI3 =
F18 —H

RO CH——fFw Bl

I
|
|
| bt
R10 BIS | s
b —— &z System Interface — B w®2
R+ ——f= .86 ! o0
R12L_h——FF= 87 | 2.
R& I:I—v—:@ BIB Rear Service Interface — | C grfi
| y
R2 C———p@w-BI9 | S<
[ I c e
R6 1 A L Time Synchronization I D A -E £
R7 [ ——fir = BI11 : i
R13 [+~ I ao
Front PC Interface —j'—D (3 L.L':
I g o
K]
Erx

[schrankeinbau- 7561 2-d-e- 200602 -kn, 1, en_LS)

Figure B-3 Connection diagram for 7516124 *-*DJE (panel flush mounted or cubicle mounted)

Double commands cannot be directly allocated to BOS | BO7. If these outputs are used for issuing a double
command, it has to be divided into two single commands via CFC.

Figure 44
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Trip Time Curves acc. to IEC
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Acc. to |EC 60255-3 or BS 142, Section 3.5.2 (see also Figure 4-1 and Figure 4-2)

0.14

INVERSE (Type A) Rl [s]
VERY INVERSE (Type B) t = “::'ﬁ T, s
EXTREMELY INV. (Type C) t = #-Tﬂ [s]
LONG INVERSE (Type B) t- —2—-T,  I[s]

aal_q
(s ij -1
Where:
t  Trip time in seconds
T, Seiting Value of the Time Multiplier

| Fault Current
I, Selting Value of the Pickup Current

The tripping times for IlT, = 20 are identical with those for IT, = 20

For zero sequence current, read 3I0p instead of I, and Ty, instead of T,

310p
for ground fault, read L, instead of I, and Ty instead of T,

Pickup threshold I‘approx. 1.10 - Ip

Dropout Setting

|IEC without Disk Emulation approx. 1.05 - setting value I, for I JI, = 0.3, this corresponds to

approx. 0.95 - pickup value

Tolerances
Pickupl/dropout thresholds [pr Itp 2% of setting value or 10 mA forI, =1 Aor50mAforl, =5A
Trip time for 2 = I.']p <20 5 % of reference (calculated) value + 2 % current tolerance, or 30 ms
Dropout time TorD'Ip =0.90 5 % of reference value + 2 %, or 30 ms
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Overcurrent Software | Siemens 7SJ61 Relay
Parameters | Figure Parameter Figure
Frequency 26 Rated Frequency 12
51
Pkp 29 51 Pickup 18
Dial / Time 29 51 Time Dial 18
Curve 29 51 IEC Curve 18
50-1
Pkp 29 50-1 Pickup 17
Dial / Time 29 50-1 Time Delay 17

INSTRUMENTOS PARA TESTES ELETRICOS _—
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