A

\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

Test Tutorial

Equipment Type: Protection Relay

Brand: Schneider

Model: SEPAM T42

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

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

Objective: Timed pickup/dropout test of the Phase units (51),
timed curve survey, instantaneous pickup test of phase units (50).

Version control:

Version | Descriptions Date Author | Reviewer
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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
to be tested and also be aware of safety standards and regulations.

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the SEPAM T42 relay in the Overcurrent software

1. Relay connection to CE-6006
Appendix A-1 shows the relay terminal designations.

1.1 Auxiliary Source
Connect the positive (red terminal) of the Vdc Aux. Source to pin 1 on the CSH
terminal of the relay and the negative (black terminal) of the VVdc Aux. Source to pin
2 of the CSH terminal of the relay.

VdcAux|  RELE
Max. 265V TERMINAL CSH
1

SN
®

Figure 1

1.2 Current Coils
To establish the connection of the current coils, connect the current channels 11, 12
and I3 to pins 4, 5 and 6 of module B (Appendix A) of the relay and connect the
common of the current channels to pins 1, 2 and 3 of relay module B.

HaEEE

Figure 2
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1.3 Binary Inputs

Connect the CE-6006 binary inputs to the binary outputs on the CSH terminal of the
relay.

e BI1to pin 05 and its common to pin 04;

e BI2to pin 08 and its common to pin 07;

e BI3to pin 11 and its common to pin 10;

e Bl4to pin 14 and its common to pin 13.

The following figure shows the details of these connections.

ouT103

‘Wﬁﬂ

_BINARYS|INPUTS ]

|BI1 B3 |BI5 B
5 4
~ OUT102 ‘
ro ot

ouT101 _

7 C——

.

14
Figure 3

2. Communication with the SEPAM T42 relay

First, a serial cable from the notebook is connected to the relay. Then double-click on

the SFT2841 software icon.
SFT2841
atalho
g 1 KB

Figure 4

When opening the program, the following screen is shown:
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B sFravir2 it

’fﬁ English [UK] ~

“Welcome to SFT2847.

your Sepam configuration software.

Do you want to...

Connection. ..

of 2

— Sepam — E azergy Sepam
Series 20 Series 40 Series B0 Series 80
&pplications 20 Applications 40 and 50 applications B0 Applications 80
U e | e 5
Comparizan. ..
| EstsFT2es |
Figure 5

To start the communication click on the icon illustrated below:

Figure 6

Then the main screen appears where the tab “Sepam Hardware Configuration” is
already selected. In this tab the user indicates if there are additional modules in the
relay for the software. The relay used for this tutorial has the following settings:
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B sF12841 v 17.2 - Sepam series 40 - [Connection window] - O *
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 x

= DEUE Fdfr AL 8% s

I Sepam hardware configuration|| General Characteristics] CTAT Supervision] Program logic | Passzword

Hardware configuration

Sepam model

o Transfarmer T42
Application type ™ M model [without fixed advanced UM

% MD model [with fived advanced L)

Sepam label
Optianal madul
AL IS Synchronization mode M etwark,
[ MES [Input / output modulg]
{+
i

[~ MET148 (8 termperature sensors module] number 1
-
[ M5A141 [1 analog output rmodule)

-

Bl E ]

[ ACEwsx [Communication interface)

‘- £ |Connected Transformer T42 Sepam xooo Parameter setting| Remote controls en 291042021 11:49:53

Figure 7
3. Parameterization of the SEPAM_T42 relay

The next step is to adjust the values of the nominal frequency, the nominal primary
current and the nominal secondary current. The values of these parameters are in the
table below:

Table 1
Network Frequency 60Hz
Rated primary current (In) | 50A
Rated secondary current | 5A

3.1 General characteristics
In this tab, the values described above are adjusted, in addition to other fields. What
is highlighted in red needs special attention so that the test takes place properly.
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B sF12841 v 17.2 - Sepam series 40 - [Connection window] - O *
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 x

< DEHE R fr LA AN <

Sepam hardware configulationl General characteristics || CTAT Supervision] Program logic | Pazsword

General characteristics Apply Cancel
Metwark frequency Current transfarmers teter increment
" BOHz Rated secondary curent BACT - -

clive energy

& B0H: Number of CTs 1213 hd T [ewn
Selection of active setting group Bl ey e ] a0 A —:{
Thiz choice determines the setting group

active for all the protections. Base curent [Ib] B0 A ::‘ Reactive energy
01 kVarh ]

Setting group & j Integration period 5 w | mn
Remate setting enabled Residual cument |None j
e _ —

i Rated residual current [Ind) 1 a z‘
" Yes
Sepam working language Woltage transformers
* Englizh Rated primary voltage [Unp) 138 kv :‘
" Local language

e Rated secondary voltage [Ung) M5 = v
Incomer/feeder ) TTvava
& Incomer WT connection type M, h
" Feeder Residual voltage measurement sum of 2y
Edit Sepam label
‘- £ |Connected Transformer T42 Sepam xooo Operation Remote controls en 2901042021 16:53:51

Figure 8

After configuring the settings, click on the “Apply,” icon highlighted in green in the
previous figure, for the software to send the modifications to the relay. However
before this happens a password is required.

|dentification ot

Paszwiard

li
Cancel

Figure 9

Enter your password. Whenever a parameter is changed its password must be entered.

Note: Remembering that the default password is 0000.
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3.2 CT/ VT Supervision

In this field, disable all functions so that they do not interfere with the test.

i] SFT2841 v 17.2 - Sepam series 40 - [Connection window]

— O >
EI File Edit Operation Sepam Application Options Window 7 - 8 %
= NEHE -2 AL S Q8% <
Sepam hardware cnnfiguralion] General charactenistics  CTAT Supervision lF‘ngram Iogic] Pazzword
CTIVT supenrision | Open advanced parameters | Apply Cancel
Current tranzformer supervigion, CTS Woltage transformer supervizion, ¥TS
On r On I
Usze lirve Vi criterion . L
CTS Time delay 150 ms :I & N Tirne delay, line Wi
@ -
" Yes ! s j
Behaviour on 46/4EBC/51N/32P/320 Check loss of 3v/2U e e
I Mo action ¢ Mo M GLALT [
& Inhibition " Yes 1 5 j
Behaviour on 27/270 /32P /320 /47/53,/59M /51
" Mo action
{* Inhibitian
Behaviour on BF Behaviour on B
" Mo directional " Ma directional
(¥ |nhibition & |nhibitian
#§ | |Connected Transformer T42 Sepam X0 Operation Remote controls en 2801042021 18:00:20
Figure 10

3.3 Program logic
In this field, the nominal state of the binary outputs is set.
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B sF12841 v 17.2 - Sepam series 40 - [Connection window] - O *
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 x
NN = == T = = = o P - R L J e
Sepam hardware configulation] General characteristics] CTAT Supervigion Pazzword
Program logic
Circuit breaker contral
* Ma |
" Yes
Logic dizcrimination Azzighment of logic inputs
£ Mo | |Lngic|nput |Negative |Latch. |
™ Yes
Relay output parameters
dged Caracteristics |Impuls. |
a1 Tes nommally open
oz Yes normally open
o3 Yes normally open
04 Yes naormally open
‘- £ |Connected Transformer T42 Sepam xooo Parameter setting| Remote controls en |01/11/2021 02:41:18
Figure 11

The next step is to adjust the overcurrent functions. To do this click on the icon
below:

| [ |Se ] Fet

Figure 12

3.4 50/51: Phase overcurrent

For this function it is possible to set up to four stages. Each being configured as
function 50 or 51. In this tutorial the first stage will be the timed function, the second
stage will be instantaneous 1 and the third stage will be instantaneous 2. Unlike most
relays the pick-up value setting is referenced to the primary. Therefore, the values
found in the test will be divided by the Current Transform Ratio (CTR). As the
current transformer is 50/5, the values found will be divided by a factor of 10. For the
timed function, the following settings are configured:
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Table 2
Current threshold 20A (primary)
Curve Standard IEC
Curve Type Sl = Standard Inverse
Time dial 0,5
For the next two stages use the following settings:
Table 3
Instantaneous -1 | Instantaneous -2
Pick-up | 140A (primary) | 160A (primary)
Delay 200ms 0s
B sF12841 v 17.2 - Sepam series 40 - [Connection window] - O *
i] Eile Edit Operation 35epam Application Options Window 2 - @ x
= DS e AL Qe <
5E|N£51N| BOBF | 46 | 43RMS| 67 | 67N | 27/275| 53 | 59N | 47 | &1 | 360447 -
50/51 : Phase overcurrent Open advanced parameters | |
On Latching
Element 1 [+ ™
Elerment 2 [v r
Element 3 [ ™
Elerment 4 N r
Group & [Active group) Tripping curve Current threshold Delay
TIECSIT 22 <[ [A =] [oas
2 | Definits tims | fra0 [ A =] feo0 [ms
3 | Defirite time - ’ﬁ IT—: l_ ms =
4 |Definite time MIFENESITIES
Group B
T | Definite time | hz IE:: [100 [ms =
2 |Definite time ﬂ ’F IH:: W ms
3 |Definite time ﬂ ’F IH—: W ms —
4 [Defirite time <[z [ka =] 100 [ms =
Tripping behaviour
EI1|IZI2|I33|EI--1|L‘I|L2|L3|L4|L5|LE|L?|L8|L9| English Local
Element 1 SOBRE CORREMTE
Element 2 SOBRE CORRENTE | ><
Element 3 SOBRE CORRENTE RS
Element 4 ---IIIIII-II- v
£ >
‘- £ |Connected Transformer T42 Sepam xooo Operation Remote controls en |01/11/2021 09:03:10

Figure 13

Note: The other functions are all disabled so as not to interfere with the 50/51

test.
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3.5 Control Matrix
Click on the icon illustrated below to specify the binary output of each relay function.

= [ 2]

Figure 14

In the “Protections” field and in the “Outputs” tab, configure the trip of each
function with a certain binary output.

B sFr2841 v 17.2 - Sepam series 40 - [Connection window] - O ¥
ﬂ File Edit Operation Sepam Application Options Window 7 - 8 %

= NEHE B S| AL @0 o -

Charactenistics | Outputs | Indicators | Events |

Contral funchions R0/ -

50/51 -
Lagic inputs | R0/AT -
50451 - 4
E quations SOMASTN -
SO0M/STM -
SOM/STM -
SOMASTM -
S0BF
46 -1
46-2
E7 -1
E7-2
B -1
EPM -2
49RM5 - 1

o[ [ —
s

E o I TR i L

- cloge inhibit

[_zeey | e
274275 - 1 I

l- % |Connected Transformer T42 Sepam X0 Operation Remote controls en |05/11/2021 05:03:56

Figure 15

In the field “Control functions” configure output 4 to monitor the pick-up. This is
necessary for us to test the pick-up of the timed element.
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B sF12841 v 17.2 - Sepam series 40 - [Connection window] - O *
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 x

=i [0 = S =l e iRkt LN A -
Ehalacteristics Indicatars ] Events]

01 | 02 | 03 | 04
X

Frotections |

||;’"'if&r'{t'iEl'"f'LIHEt'iE'r'ié""'] Pick-up
Drop-Out

Logic inputs Phaze inversal

Fault recording inhibition

E quations W atchdog --

[ tob ]
e |

‘- £ |Connected Transformer T42 Sepam xooo Operation Remote controls en |05/11/2021 09:33:26

Figure 16
4. Overcurrent software adjustments
4.1 Opening the Overcurrent

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

Figure 17"':

Click on the software icon “Overcurrent”.
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G Conprove Test Center
CONPROVE Version 2.02.162
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [ Diferertial I Multimeter
@, VCC Aux 1¥F Power Directional
EIE Calibration (" Distance
'E:';, Test Plan % Master
Remote Generation Meter
{£ PSBOO0S Setup
_,ﬁ,l Ramp Equipment Set. £ Tests
. Ll: Harmanic Restrairt # Settings
Prlmary % e ﬁ lpdate Fimware
Primary Tests ¥ rrrTe tw Software Language
& cr |#_Overcurent |
s T @l
™ Tranzducer
¥ Transformer [2 Transient Playback Support
) Documentation and assistance
€2 Resistance s Volts/Hertz N Tutorial
gﬁ PMaster L Tutorials
B Videos
&3 Contact
Other 53 Foum
Additional applications 43 User Manual
Transient View @ Quick Guide
& @
lﬁ; Validate POF Reports @r Self-diagnosis
W Statistical Analysis 7% Remote Access

Copyright © Conprove 15984 - 2021

Figure 18
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F1oEd-
m Home  Display  Software Options [7]
@r HrdSet <% GOOSE Set Ll e
| [settings X
@ sync.set s, sV Set
Channels Start
Direc 3 Connection General Inform.  System  Noles40bs.  Explanatory Figures  Check st Others  Connections
Hardware Test
Pickup Time  Test Seftings | Overcurrent T Dae ’7
/" Insert/Edit Points -
Tested device
Insert/Edt
e Fault A-B-C
-
| S ki o -] i
New Point v Legend
! P
Location. = Test Line
Substation: | ~] — Pickup Found
B - e = Dot Feund
Address: | ~] Colors OK Ermor
Test Points Gy: | s = f
Poits Tested ’
Responsible: Current it Point:
N* | Faut | Angle Status Name: | ] -m
-t
Tool Test
CE6710 Series Num - [06108207CCNI33222211USHVRGLGLGL2ZORXD
Defaut  fv — oK
Type: Groups | [] Fault & Angle : I
ErrorsList | Protection Status
13 | ONLine Mew Aux Source: 0,00V Heating: 0%

Figure 19

4.2 Configuring the Settings

When opening the software “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.

{7 DEd-= Overcurrent 2.02.162 (64 Bits) - CE-6710 (0610820)

m Home Display Software Options
@ Hrdset €% GOOSE Set [ » MNext Point s Waveform _— Sy .Fbé] h:/%

[ =
@ syncset s, svset ¥ Next Line “++ Phasors . P @ *
Channels . Start  Stop Settings Present Recreate Restore Wiew
Direc ¥ Connection Report m ®  Charts layout -
Hardware Generation Options Report Units Layout

Figure 20

Inside the “Settings” screen, fill in the “General Inform.” with details of the tested
device, installation location and the person responsible. This does reporting easier, as
this tab will be the first to be shown.
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Settings x
General Infform.  System  Notes & Obs. Explanatory Figures Check List Others  Connections
Test:
Overcument Descr. ‘Phasa Overcument Date |
Tested device:
Identi: [23031382 | Model [T42 ~]
Type: |FeederPr0tedion v‘ Manufacturer: |Schneider vl
Location:
Substation: [CONPROVE ~]
Bay: [1 -
Address: |\f‘|sconde de Ouro Preto 75 - Custddio Pereira Neighborhood vl
Cty: |Uerndia - State:
Responsible:
Mame: |Michel Rockembach de Carvalho “ |
Sector: |Engineering v‘ Registry: (00001 \/|
Tool Test:
CE&710 Series Num.: |1}E1BEZD7CCM33222211U5HVRGLGLGLZDHXD
Defautt Iv Preferences oK Cancel
Figure 21

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 X
General Inform. Motes & Obs. Explanatory Figures Check List ~ Cthers  Connections
oot [
b Nominal Impedance Source = _le_
Frequency: (GRS = _IWL‘ OForward @E»

Phase Seq.. |ABC - c )
Jop power: ’W
1g: [15.93mvA

Primary Voltage (FF): 'W -
Ny ek %

Primary Cument: W
Secondary Voltage (FF): W
Ny [e6a0v

Secondary Cument: W

VIRF:
1200 Phase | F Meutral | N Ground | E Displ D
CTRF: |400.0
VTRD/VTRF: [1.00 Voltage Crmenis
CTRE/CTRF. |1,00 L e 2 E ktoV0: [1.00
FN (2 Vb F |6 b
Invert Polarty: 3 Ve 7 P kto V2 [1,00
g slF g CUslF E |z E ktal0: [1,00
VT D CTE
D [4] w P [s] P ktol2: [1,00
Default v Preferences QK Cancel
Figure 22
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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 > Definitions
This tab adjusts if 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 *
e Overcurert Elements
General Options
Overcument
[] Enable Directionality V-90° (Square
Curves Composition: Curve with the lower time  ~~
Pickup Mode Settings:
Pickup Definttion: Setting in Amperes -~
1.00A
Curves Digplay Mode: Multipliers for Tests of
o Seq-and Seql
1[Alxt = lin Amperes
Negative Seq.: |1
® | [m]xt ->in Multiples
Zero Seq. |2
Muttiples Reference: Lower Pkp ~
100 Current Tolerance
Relative: | 5,00 %
Scale: | Automatic v | Absohite:[0,10 In
1,00
| Time Tolerance Angle
20,00 Tolerance
Relative: |2.00 % Absolite:
Absolute: | 70.00 ms |3.00°
Default 'V Preferences QK Cancel
Figure 23

5.2 Overcurrent Screen > Overcurrent Elements > Phase

Here you must configure the three overcurrent elements, one with an inverse curve
and two with definite time. To do this click three times on the highlighted icon.
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Settings X
[Prase | Redidual  seq+ Sea-  Sea0d
N2 Enab Desc Curve Pkp Pkp[A] | DialTime Drp |Colo
0@ e - - | - ||
2 |[v] |2_Phase - - - - - -
3 |[¥] |3_Phase -
Total Ck isti Single Ct Individual Directionality
50
20
10
50
20
10
1.0 20 50 10 20
Defaut v Trrmie oK Cancel

Figure 24

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 and

third element changing the name to 50-1 and 50-2 choosing definite time and
parameterizing the values of “Pkp”, “Dial/Time” and “Drp”.

Settings *
General Defintions ~ Owvercument Hements
Phase Residual Segq+ Seg- Seql
M2 Enab Desc Curve Pkp Pkp [A] DialTime Drp |Colo
1 |# |5 IEC Normal Inv. > | 200A 2.00A 0.500 0gs0 [
2 |[¥] |50 Defined Time | 1400A 14,004 2000ms | 0950 |
Defined Time 16,00 A 16,00 A 0.950
Total Characteristic Single Characteristic Individual Directionality
AFF || ARE
"
Default Ev Preferences Cancel

Figure 25
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6. Channel Targeting and Hardware Configurations

Click on the icon illustrated below.

;? DS H-~ Overcurrent 2,.02,162 (64 Bits) - CE-6710 (06108207

m Home Display Software Options

G HrdSet <%0 GOOSE Set B > Next Point «f Clear test
| L -
@ sync.set s, svset v Nextling @6 Clear 2
Channels Start Stop
Direc | t% Connection
Hardware Generation
Figura 26

Then click on the highlighted icon to configure the hardware.

Channels Direct. O X
o
E| Madel Reset for Hard. = O Basic Hard bkl as Iv Nodes e
Connected Set
CE-6006 Adi d
& e Qo= <o GOOSE Autoassociate I' Autoassociate Iv Cancel
= Serial Number:
: : [ [
2 03207116302101 11001 13X ~ ON Line w 5. Value... Clean - Clean - Import.. Export, a
Outputs: Analog. and SV Inputs: Analog. and SV Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
- Analog Outputs Sampled Value Qutputs «L»
NODT |- Ao
141 o] O Forward @ B> Rt L I¥-[#-|=-
" - = L Deser. Hard Nod Point
Nominal Lline  Source A S SOV 2 08
H
Frequency: |60 Hz ~ (5 1
Phase Seq.. [ABC v o
D —e|OBJ
3 power. |47,80 MVA
Tp: |15.53 MVA ”
Primary Vokage (FF): |13,80 KV
(FN): |7.97 KV ”
Primary Cument: |2,00kA ) 1
Secondary Voltage (FF): |115.0V
(FNy [6540V EreEETED [ IV - ~|=~
Secondary Curent: [5,00A Voltage Channel Currents ‘ Channel | Descr. Hardware Node Point
e [T w RSN oo
LLEy 1200 FN |2 Vb F |& b AD_I02 ~ AD_102 12 - | NODT *|lb -
CTRF. [400.0 3 Ve 7 e AO_I03 AD_I03 13 v NOD1T vl T
VTRD/VTRF: [1,00 Vab E |8 IE w|  [ao 04 14 oot +(up +
CRE/CTRF [0 FF Vb P |9 IEP «| |ao_os 5 ~|noot  wlup -
. Vea AD_I06 16 - | NOD1 *|up -
Reverse Palarity:
O vTsF OecrsF o ¢ w
Ovro Clcre T o | v
kV2 k.12 ~
[] Equal Parameters Among Nodes k |toVD ‘1.DI} to V2 |1.00 k ta D |1.DD to 12 |1.00
Figure 27

Choose the channel configuration; adjust the auxiliary source and the method of
stopping the binary inputs. To finish click on “OK”.
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Settings s
Master Slave Binary Outputs: Awdliar Source:
Initial State 250V
Model: | CE-5006 Serial N2 03207116302101110011XXX gol: (N0~
220V
BOZ N0  ~
Ar;:flug.hOL:tfp;ns: @® Defautt () Free T a—
ault - Voltages BO4: NC ~
O 6x300V: 90 VA N
O 3x300V; 90 VA 48V

O 3x300V: 150 VA
O 3x600V; 150 VA
O 2x300V; 200 VA
O 1x300'V; 400 VA

Curerts Analog Input 2V
Clamp Scale Other
1A [100mv/a 108) ~

off
1B: | 100mV/A (108) ~

IC: | 100mV/A (108) 110,00V
Binary Inputs

® Mot Used ] Cannect VTs - Contact | 5Vpk 50 Vpk 100 Vpk

Default - Cuments: " a 14 6 BI1 & BIZ: .

@ 6x20A 30 VA

Ol3x20A 30VA ~ NI N2 | N3 [N4  N5| N6 BI3 & BI4:

O 3x20A; 150 VA T T

O 3x40A; 150 VA
O 2x 60 A: 200 VA
O 1x120A; 400 VA
Electromechanical:

O 2x 20 A: 400 VA
O 1x30A; 600 VA
O 1x24 A 1100 VA

Widk
U =

@ = [ Connect CTs

TIP: Ta 2void pet , connect the ci before confirming the setting. Cancel
Figure 28

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

Channels Direct,

Set

CE6006 Advanced
o 0 GOOSE... Cancel
Serial Number:

03207116302101110011XXX ON Line Su 5. Value. .

Confirm

Remotes | Local
O
*

Import.... Export...

Figure 29

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.
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#1065 [ = | Overcurrent 2.02.162 (64 Bits) - CE-6710 (0610220 - X
Home  Display  Software Options 2]
a GF HrdSet % GOOSE Set [ [~ > NextPoint g Cleartest [ Waveform % ¥ M ﬁ%’
@ syncset 5, svset % Mextline €4 Clearall - Phasors © Pl ®
Channels Start  Stop Settings it Recreate Restore View
Direc  t¥ Connection m ®  Charts Layout ~
Hardware Generation Options Report  Units Layaut
Picku | Time
Direction of the Generation Channels [ Enable Pre-Fautt 1 [] Enable Pre-Faut 2 [ Enable Post-Faut Voltage Settings
Generation Channdl Voliage LL
reneration Appl. in fauks LL
Va 40 V0T (Hrd: V) -
57,50V
Vb AO_MOZ (Hrd: VZ) -
Ve A0_VO3 (Hrd: V3) - Vottage LN
o . Appl.in other fauits
320V
I AD_I0T (Hrd. 1) - =
b £0_102 (Hrd: 2) - VTRNeutral/VTRPhase:
I AO_I03 (Hrd: 13) ~ oo
IE -
CTRGround/CTRPhase:
1,00
[ hv. Phase VTs
Binary Outputs & Goose - Fauit [ inv. Neural VT
BO 0.0:0:0.0.0 -
50 [ Inv. Phase CTs
[ bnv. Ground CT
Drection of Operating Interfaces Pickup Limts Pickup Test
Pt Residual  Seq+ Seq-  Seql Iitial |NA | [VSeq- Min oV Initial step: Pbsolute Resolution: | 100,00 mA
N2 Curve Pickup Interf. Trip Intert. 1Seq- Min 0A Min. Resolution ~ Relative Resolution: |0,10 %
1[5 BI04 (Hid BI4) | BIOT (Hrd: BIT) | 30 Min oV | wait Time for each Incrementation: [0,75 5 |
2 |51 BI02 (Hrd: BIZ)  ~ | BIOZ (Hrg: BIZ)  ~| 210 Min. 0A Neither ~
BRI VSeq+Min. |0V
SHIEC2 BI03 (Hrd: BI3) [ B03 (Hed B13) Emorm [P Maimum Waiting Time of Non-Operation Region: [120,00 s
~TLrmts re appled to fadks that Waiting Overtime of Timed Curve: [100,00ms

Trigger Interf. | Software - the compenents are present Based Only in Generated Values
Cycle to Cycle Generation

Aguardar PPS [] 0,00s
Aux Source: 0,00V Heating: 0%

Figure 30

3 | ONLine New

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.

7| O 5 1 = | Overcurrent 2.02.162 (64 Bits) - CE-6710 (0610220) x
Home  Display  Software Options 2]
GF HrdSet <% GOOSE Set [~ > HNext Point g Cleartest M
@ sync.set s, svset » Nextline §%4cl - 3 £
Channels Start  Stop Settings Recreate Restare Viev
Direc ¥ Connection Charts  Layout
Hardware Generation Options Report  Units Layout
Pickup Tme  Test Settings
 Insert/Edit Points - Overcumrent Chart | Waveform | Phasors | Directionality -
General O 500
eneral Options EEE O Fault A-B-C
Test Paint 200
[ o
Enable the DropOut test 1t Angle 0
Point Legend
Faut Type: | ABC  ~ 50 :
=== Test Line
2 — Pickup Found
I Faut: 10 1
Fee - Dropout Found
50 ;
= Coos: NT OK Ermor
20 I Ty N
Test Points | - B
Poirts Tested o -
05D Current Point
ye | Pickup | Pickup | Pickup | Pickup | DropOut | DropOut . : .
® | Nominal Min Max Real | Nominal Real s 020 L
010 : fedtes :
0.050
0.020
0.010
0.0050
0.0020
0.0010 MiltPko
Points 0.50 10 20 50 10 20
ErrorsList | Protection Status
13 | ONLine New Aux Source: 110,00V | Heating: 0%

Figure 31
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Start the generation by clicking on the icon highlighted below or using the command

“Alt +G”.

;? DS~ Overcurrent 2.02.162 (64 Bits) - CE-6710 (0610820)

Home Display Software Options
a G Hrd Set <2 GOOSE Set ’ B > Mext Point gf Clear test
# Next Line %4 Clear all

@ sync.set s, svset

Channels ) Start | Stop
pirec ¥ Connection -
Hardware Generation
Figure 32

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.

71 0 5 d = | Overcurrent 2.02.162 (64 Bits) - CE-6710 (0610820) - X
Home Display  Software Options (7]
a @ HidSet £ GOOSE Set ’ [ > NextPoint gf Cleartest . o Waveform 2 M . %
sync set 5, S Set » Nextline € Clearall 5|- Phasors = PSI
Channels Start  Stop eate Restol View
Dwec 3 Connedtion - Report m el Charts Layaut -
Hardware Generat tion Options Report  Units Layout
Pickup Tme  Test Settings
 Insert/Edit Points - Overcument Chart | Waveform | Phasors | Directionality =
Insert/Edit 500
e ic] o Fault A-B-C
200 o
Enable the DropOut test . Angle 0
ABC 50
=== Test Line
2 — Pickup Found
Remove @
-=- Dropout Found
50 ;
Sk Colors 0K Ermor
20
Test Points -
Poirts Tested o :
5D Current Point
e | Curveof | Pickup | Pickup | Pickup | Pickup | DropOut DropOut - ~m: 1589
* | Reference | Nominal Min Max Real | Nominal Real =
0.20 -t 1.267¢
001 | 501 14004 | 1330A | 1470A | 1408A | 13364 | 1318A Passed 03D
0.050
002 | 502 1600A | 1520A | 1680A | 1610A | 1529A | 1506A Passed D
0.010
0103 51 200A | 190A | 210A | 200A | 19A | 1904 Passed
0.0050
0.0020 .
0.0010 MiEPp|
Type: | Points [ Faut 2 Angle [ Ref. Curve [ Pickup Info [ DropOut Info [ Factor Omp Infe [] Emor [] V&1 050 1.0 20 50 10 2
ErrorsList | Protection Status
13 | ONLine New Aux Source: 110,00V | Heating: 0%

7.4 Time screen

On this tab, the operating times are evaluated. As the binary outputs of the curve and
definite time are separated there will be two evaluations of time for evaluations
greater than 14.00A and three evaluations for currents greater than 16 (one time for
each element). For convenience, a sequence of current values will be inserted for time

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
22



1 N

NPROVE

INDUSTRIA & COMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

evaluation. The value 4.50A was chosen as the initial value, 20.00A as the final value

and 2.50A as the increment step and the ABC fault.

F 1 O 5 i = | Overcurment 202162 (64 Bits) - CE-6710 (0610820) X
Home Display  Software Options 2]
@ HrdSet <% GOOSESet B > MextPoint o Cleartest b Waveform | = o M
| 4 e = 3 B A
@ sync.set s, svset » Nextline 4 Clearall I+ Phasars P§| &
annels Start  Stc Settings Present Recreate Restore ien
Direc  t3 Connection Report m ® Charts Layout
Hardware Generation Options Report  Units Layout
Pickup Test Settings
Insert/Edit Points - Overcurrent Chart | Waveform | Phasors | Directionality -
Generdl Options — 500 o Fault A-B-C
Fault Type Number of Lines: 0 X
‘ Mok Relatve o... e 7 - Angle 0
New Line ™ Legend
. ABC Intia: [450A o
o] o 005 . _ - Teatne
1,00A Step: [2.50A 10 = @ Foints Tested
Canesl <l : Colos: NT OK Emor
20 = i
Test Points o g
Points Tested 10 .
Current Point
Nt | Faut | MU muigpe | Curret | Angle Status . o
0,10 - -
0,080
0020
0010
0.0080
00020
0.0010 WP
T [ 10 20 50 10 20
ErrorsList | Protection Status
3| ONLine New Aux Source: 110,00V Heating: 0%

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

;? DEHE= Overcurrent 2.02.162 (64 Bits) - CE-6710 (0610320)

Home Display Software Options

a G HrdSet %o GOOSE Set ' B > MextPoint g Clear test

@ sync.set s, svset # Next Line 4 Clear all

Channels ] Start | Stop
Direc ¥ Connection -
Hardware Generation
Figure 35

d
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7.5 Final Result of the Time Test

7 =1 kX Overcurrent 2.02.162 (64 Bits) - CE-6710 (0610820) - x

Home  Display  Software Options 2]
GF HrdSet % GOOSE Set ’ [~ > Next Point g Cleartest [ Waveform - S 5" M 5
= ]
@ sncset s, svset - Phasors s Pl *
s

% Nestline €4 Clearall

Channels Start  Stop ettings Present Recreate Restore View
Direc  t¥ Connedion - Report m ®  Charts layout
Hardware Generation Options Report  Units Layaut
Pickup Time  Test Sattings
" Insert/Edit Points B Overcurrent Chart " Waveform | Phasors | Directionality o
Insert/Edt 500 =
TEEE 0 Fault A-B-C
200 o
- Mut Relative to... [INem . i Angle 0
New Line [ Legend.
A ABC 50
Sequence 4 == Test Line
20
Remove 1950A 0 ® Points Tested
50 |
Remove 41 : Colors OK Ermor
= 20
 Test Points <
Points Tested i
- Current Point
. Curve of . Time | Time  TimeEmor TimeEmor ~ 3446
Ne | Fault | piforence Region | Operated | yoring | Real %1 Abs Status
0.20 £ 00555
0603 | ABC 502 | Opersfion | Yes 0s | 5%16ms E 5316 ms Passed
0701 | ABC 51 Operation | Yes 150s 151s | 0513% | 770ms Passed
501 | Operaon | Yes | 2000ms |2162ms | £03% | 1618ms Passed
502 | Operstion  Yes 0s | 4701ms - F01ms Passed f
= 0.0020 |
| oooo L EL
Twpe: Ponts | [ Faut [] Mukiple [] IFt&Ang [ Ref.Cuve [ Acting [ Time [ Bmor [ V&1 0.
ErrorsList | Protection Status
3 | ONLine New Auwx Source: 110,00V | Heating: 0%

Figure 36

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.

28 Presentation Setting ®

Language Inglés En-US w

=R Al

- [#] General Data Test

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

- [] Reference Values

- [»] Hardware Settings

- [] Test Settings

- [f] Owercument Settings

(- [w] Test Results

- [»] Selected Simulation Charts
- [#] Notes and Observations

- [w] Explanatory Figures

- [«] Check List

- [w] Connections

OK Cancel

Figure 37
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Print  Setting

Page  Word Office to PDF

Print

Printing Preview...
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OVERCURRENT - TEST REPORT

Descr.: Phase Overcurrent
Date: 08/11/2021 11:28:32

; Software: Sobrecor_CTC; Version: 2.02.162
R ible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Feeder Protection
Model T42; Manufacturer: Schneider

2. Location

Substation: CONPROVE

Bay: 1
Address: Visconde de Ouro Preto 75 - Custédio Pereira Neighborhood

City: Uberlandia; State: MG

N of Pages: 12

Figure 38
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APPENDIX A

A.1 Terminal Designations

Installation Base unit
Connection

Sepam components

m base unit (7}

O (&) base unit connector:

- power supply

- output relay

- CSH30, 120, 200 or ACE990 input.

Screw-type connector shown (CCA620), or ring lug connector (CCA622)

o (B 1/5 CT A current input connector (CCA630 or CCA634) or LPCT current input
connector (CCAB70)

o (C) communication module link connection (green)

0 (D) remote inter-module link connection (black)

O (E voltage input connection, screw-type connector shown (CCA826) or ring lug
connector (CCAB27)

m optional input/output module (2) (MES114)

o (L) (W MES114 module conneciors

o (K} MES114 module connector.

ef—1] @ [el

- @[5 __®
ﬁ 7 @ 5E O
g 12+ E
8 2o g :QE
2| le @ |1
a||8 o
o
@ 6 - g2 & @
® 5 He CSH
2 340 @ wj)
e = ot @ |18
g 2 4 ° ”@
)_ (=}
LI ®
° u?‘
® il
o
LAY
® |11 08
(E & o
on
1 @5 o
@ | |11 | @ i oz
e 1o > 114 :gs al® =) el S
8 acks [ @ 3
o |7 P> padir|e @y X0
ol ls 2 E g Y | 2 3 -
e |s Tz i@ geol| +m~
Q o
al |z
Sz ez 2| (-
Figure 39
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Protection functions Phase overcurrent

ANSI code 50/51

m IDMT for IEC, |IEEE and IAC curves.

| > Is time-delayed output

ritee
—

| > Is pick-up signal

T

|-

value of internal
time delay
counter

Characteristics
Tripping curve
Setting

Confirmation

Definite time,
IDMT: chosen accerding to list on page 3/26

by undervoltage (unit 1)
by negative sequence overvoltage
none, by confirmation

0.1In = Is = 24 In expressed in Amps

0.1 In=ls =24 In expressed in Amps

1 Aor1 digit

Setting
Is set point
Setting Definite time
IDMT
Resolution
Accuracy (1)

+5 % or £0.01 In

Drop out/pick-up ratio
Time delay T (operation time at 10 Is)

93.5% +5 % or > (1-0.0151In/ls) x 100 %

inst., 50ms=T=300s

100ms=T=125s50r TMS

10 ms or 1 digit

+2 % or from -10 ms to +25 ms

Class & or from -10 ms to +25 ms

0;0.05t0 300 s

Setting Definite time
IDMT

Resolution

Accuracy (1) Definite time
IDMT

Timer hold delay T1

Definite time

(timer hold)

IDMT &)

Characteristic times
Operation time

05t020s

Pick-up < 35 ms at 2 Is (typically 25 ms)

Confirmed instantanecus:

minst. <50msat2lsforls=031In
(typically 35 ms)

minst. < 70msat2Isforls <0.3In
(typically 50 ms)

Overshoot time

<35 ms

Reset time

<50 ms (for T1=0)

(1) In reference conditions (IEC 60255-6).

(2) Setting ranges in TMS (Time Multiplier Setting) mode
Inverse (SIT) and IEC SIT/A: 0.04 to 4.20
Very inverse (VIT) and IEC VIT/B: 0.07 to 8.33
Very inverse (LTI) and IEC LTVB: 0.01 to 0.93
Extinverse (EIT} and IEC EIT/C:  0.13to 1547

IEEE moderately inverse: 0.42 to 51.86

IEEE very inverse: 0.73to 90.57

IEEE extremely inverse: 1.24 to 154.32

IAC inverse: 0.34 to 42.08

IAC very inverse: 0.61to 75.75

IAC extremely inverse: 1.08to0 134.4
(3) Only for standardized tripping curves of the [EC, IEEE and
IAC types.
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 4
Overcurrent Software SEPAM T42 Relay
Parameter | Figure Parameter Figure
Frequency 22 Network Frequency 08
51
Pkp 25 Current threshold 13
Dial / Time 25 Delay 13
Curve 25 Tripping curve 13
50-1
Pkp 25 Current threshold 13
Dial / Time 25 Delay 13
Drp 25 Drop out A-2
50-2
Pkp 25 Current threshold 13
Dial / Time 25 Delay 13
Drp 25 Drop out A-2
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