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Test Tutorial

Equipment Type: Protection Relay

Brand: Schneider

Model: SEPAM T87

Function: 67 or PTOC - Directional Overcurrent

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

Objective: Perform tests on the directional overcurrent function
using the Overcurrent software to evaluate the directionality of the
overcurrent function

Version control:

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

The information contained in this tutorial is constantly verified. However, differences in
description cannot be completely excluded; in this way, CONPROVE disclaims any
responsibility for errors or omissions contained in the information transmitted.

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

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

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

ATTENTION!

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

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

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

Copyright

Copyright © CONPROVE. All rights reserved. The dissemination, total or partial reproduction
of its content is not authorized, unless expressly permitted. Violations are punishable by law.
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Sequence for testing the SEPAM T87 relay in the Overcurrent software

1. Relay connection to CE-6710
Appendix A shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Source. Vdc to pin 1 of module A of

the relay and the negative (black terminal) of the Aux Source Vdc to pin 2 of module
A of the relay.

Figure 1
1.2 Current and Voltage Coils

To establish the connection of the voltage coils, connect the voltage channels V1, V2
and V3 to pins 1, 4 and 7 of the E module (Appendix A) of the relay and connect the
commons of the voltage channels to pins 2, 5 and 8 of the relay module E. For current
channels 11, 12 and I3 to pins 4, 5 and 6 of module B1 (Appendix A) of the relay and
connect the commons of the current channels to pins 1, 2 and 3 of module B1 of the
relay.
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Figure 2
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1.3 Binary Inputs

Connect the CE-6710 binary inputs to the relay binary outputs (relay module A).
e BI1to pin 4 and its common to pin 5;

The following figure shows the details of the connection.

a BINARY/ANALOG INPUTS

//KB.H | B2 BI3 B4 BI5 BI6 |
/@0 @ @ ©® 6
© © Q0 00

BI7 BI8 BI9

2. Communication with the SEPAM T87 relay

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

the SFT2841 software icon.
SFT2841
atalho

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. ..

o 2

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

To start the communication click on the icon illustrated below:

&

Figure 6

Then the main screen appears where the tab “Sepam hardware” 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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ﬂ SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] — O *
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 x
s DSBS ELresdallAide by «N-0T
Sepam hardware lGeneraI chalacteristics] CTAT sensors] CTMT Supewision] Particular chalacteristics] Cantral Iogic] Logicla’Ds] GDDSE]
Hardware setup T87 Sepan label | |
Madet [Mimic-based UMl |
-
[~ Ethemnet J
[ COM2
I~ COM 1 J
[~ MET143 M.1: 8 temperatures J
= =l
[~ MSA141 [1 analog output madule) J
[ MCS025 [Synchro-check module]
o o o
MES120
£ |Connected Transformer T&7 Sepam xooo Operation Remote controls inhibited |26/ 002021 18:2%
"
Figure 7

3. Parameterization of the SEPAM T87 relay

The next step is to set the nominal frequency, phase rotation and setting group values.
The values of these parameters are in the table below:

Table 1
Network frequency 60Hz
Phase rotation direction | 1_2_3
Active setting group A

3.1 General characteristics

In this tab, the values described above are adjusted in addition to other fields. What is
highlighted in red in the next figure needs special attention so that the test takes place

properly.
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ﬂ SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] — O *
i] Eile Edit Operation 35epam Application Options Window 2 - @ x

= 0O =2

GRE Rl an| AL LAy - O

Sepam hardware  General characteristics ] CTAT sensors] CTMT Supewision] Particular chalacteristics] Cantral Iogic] Logicla’Ds] GDDSE]

General characteristics

Apply |

Cancel |

Electical network 1kl
Metwark frequency " BOHz Sepam working language {* English " Local language
Incomer/feedar ' Feeder " Incomer Time synchronization mode

Phase ratation |None ﬂ

direction M ﬂ

Active setting group for all protection functions.
ISetting Qroup .f-\l j

Metering

™ Remote control with select before operate [SBO)

] | Thin

Temperatures *C " F

Integration period

[~ On

tMeter increment

Active energy

Reactive energy

Curnulative breaking cunent EE535 s
alarm threshold

Edit Sepam label ..

Remote control and monitoring

[ Remote pratection settings enabled

Avpiliary voltage monitoring [ aus]

| Password .

Transformer T&7 Sepam xooo

#F | [Connected

Parameter =etting Remote controls inhibited |26/ 002021 18:3]

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. Before the

settings are sent a password is requested.

|dentification

Fazsword lewvel : Parameter zetting

Cancel

Figure 9
Enter your password for the changes to take place.

Note: The default password is 0000.
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3.2 CT-VT sensors

In this window, adjust the nominal values of the CTs and VTs.

| ﬂ SFT2841 v 17.3 - Easergy Sepam series 80 - [Connection window] — O
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 X

= NEHSRS|(Fhir e i a2 Ay T

epam hardware eneral charactenstics  CTYT senszars UpEI¥ISIon articular charactenshcs ontrol logic | Logic 3
5 hard G | ch it CTAT S isi Particular ch. isti C | logic | Logic [/0s | GOOSE

CT-VT sensors Single-iine type |1 | @ EC " ANSI | |
CT rating .
< 2y d :Iv | Rated current [In] 200 A ::‘
WIW2NWI - Baze curment (Ib) 200 A ::‘
\ Vo s
Residual currant | Mone
3 lo
4[ 111213 hd
Io
m I'o Residual current | Mamne
r -
I CT rating 148 CT -
E Rated current [I'n] 2 kA :‘
Rated primary voltage [Unp] 110 kv :‘
A"
II Rated zecondary valtage (Uns) 115 W
! :|v VO  FResidual voltage |3\.f UM J
3r
Mrar3s -
fo Z
‘ £ |Connected Transformer T&7 Sepam xooo Operation Remeote controls inhibited | 03/05/2022 1658
Figure 10
3.3 CT/VT Supervision

In this tutorial this functionality is not used.
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3.4 Particular characteristics

ﬂ SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] — O X
ﬂ File Edit Operation Sepam Application Optiens Window 7 - 8 %
| DESHSRS|(E S| AL s 8 < -
Sepam haldwalel General characlerisl\csl CTAT sensars CTAVT Supervision 1 Particular characlelisl\cs] Contral Iugi:] Logic IRDs] GDDSE]
CTIVT circuit supervision " Ciose advanced paramelers | | |
--- M air - - Additional -
On I I
CT CT time delay 150 ms ::I 150 ms ::I
B ehavior 21B/46/40/51N/32P/37P/320 /67N /78PS/B4REF | T Mo action {+ Inhibition " Mo action " Inhibition
On I
Partial voltage loss (linv.Vinv] r
Time delay linv, Yinw 500 ms ::I
linv threshald g #ln
Wirr threshold 10 n
VT
Loss of all voltages [3/20) I
A2 time delay 1 s ::I
Voltage presence detected by ¢ CB postion  { Logic equation
Test presence of current -
21B.27.270.27TH 32P 320 37P 40 " Mo action * Inhibitiar
Eehavior 47 60/27 50V/51Y 59,55N,.78PS
E7 % Non-directional " Inhibition
BN & Non-directional " Inhibition
¥ | C |Connected Transformer T&7 Sepam X0 Operation Remote controls inhibited  [26/10/2021 17:0¢

Figure 11

In this field, the nominal voltages of the transformer, its nominal power and the
angular difference between the two windings are adjusted.

= | D=

ﬂ SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window]
ﬂ File Edit Operation Sepam Application Options Window 7

GRS Fhrsfn LS4 <0

- 8 X

Particular characteristics

Transformer

=

‘winding 1
Rated voltage Uinl

A

‘winding 2

Sepam hardware] General characteristics] CTVT sensors] CTAYT Supervision  Particular characteristics ] Contral Iogic] Logic Ist] GO0SE ]

I |

Fiated apparent power

unz [ kv =

e
e

Rated current Inl

Basze curent |b

W2 [z |T:|

| Wector shift

O

i I

Connected Transformer T37

®[C

Sepam oo

Operation

Remote controls inhibited |26/ 02021 17:0¢

Figure 12
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3.5 Control logic

Disable the options in this field.

il SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] - ] X
i] File Edit Operation Sepam Application Options Window 7 - 8 x
S DFEERG(AL T ALHEAY N D

Sepam hardwaral General characterisl\cs] CTVT sensors} CTAT Supervision] Patticular characteristics  Control logic ILogic VDSI GDDSE}

Predefined control logic |:|

Switchgear cantral

Autornatic transfer

i r
ol 5 =
3 s
~
Marmally open
r
200 ms ::I
[i ms ::I
Logic discrimination
[~ On
'- * |Connected Transformer T87 Sepam X0 Operation Remote controls inhibited | 27/10/2021 13:5(

Figure 13
3.6 Logic 1/0's

In this field, the initial states of the binary outputs are set.

i] SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] - m} x
ﬂ File Edit Operation Sepam Application Options  Window 7 - & %
<= DEHdEREG @O L dsy <+ 0
Sepam hardware] General characterist\cs] CTVT sensors I CTAT Suparvisiun] Particular charactenstics} Control logic  Logic /05 l GOOSE I
Logic input/output assignment ‘ T
Used |Charact. [Pulse |
01 |Ves NO
02 |Yes NO
03 |Ves NO
04 |Ves NO
05 |Ves NO
200 | ms :I
" £ |Connected Transformer T&7 Sepam 00 Operation Remote controls inhibited  |27/10/2021 1412

Figure 14

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

12



\\ 4
CONPROVE

INDUSTRIA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS _—

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

= | [ s

Figure 15
3.7 67: Directional Overcurrent

Up to four stages can be set for this function. There are two stages in each group. In
this tutorial only group A and a single definite time element are used. The relay has
the pick-up value setting referenced to the primary. Therefore, the values found in the
test will be divided by the Current Transformed Ratio (RTC). As the current
transformer is 200/1, the values found will be divided by a factor of 200. In the
“Direction” field, the “Line” option is equivalent to the direct direction, while the
“Busbar” option would be reverse. For the directional overcurrent function,
configure the following settings.

Table 2
Is threshold | 100A (primary)
Tripping curve | Definite Time
Delay 200ms
Angle 30°

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202
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| ﬁ SFT2841 v 17.3 - Easergy Sepam series 80 - [Connection window] - O
|
ﬂ File Edit Operation Sepam Application Optiens Window 7 - 8 X

IR - T N L 2 o e

|
| ﬁpplication] 50/51 1-4] 50,51 5-8] 50N351N1-4] SOMAETN 5-8] EDBF] a6 ]49HMS] BdHEF] 87T B7M ] 32F ] 24 ] 24| |

67: Directional overcurrent Close advanced parameters | | |
On Latching
Unit 1 v r
Unit 2 r r

Group & (active group) Ve G Is threshold Delay Angle Direction

1 |Definite time - [To0 ’T:‘ 200 ’F::I |30 ~| [Line =
2 [Definite time = [wfkas [ (s [ [he -]
Group B
1 |Definite tirne: ﬂ lﬁ ’E:‘ 1ad ’F::I |45°j |Line ﬂ
2 [Definite time = [wfkas [ (s [ [he -]
Group & advanced Group B advanced
Curve Delay o } s Delay o }
hald hold Tripping logic: b hold Tripping logic
1 | Defirite time A ’U_ ’F::I |Clne ot of threej 1 |Definite time j IU_ ’F::I Ore out of three_ «

2 | Diefirite time - ,U_ IF::I One out of three_ v 2 |Definile time ﬂ ID_ IF::I One out of Hee_ >

Tripping behaviour

| [01]|02|03|04|05]L1 L2 | L3[L4 L5 |6 [ L7 [La|La| Enalish | Local Rec.
[67-1] % IR, PHASE FAULTHIDIR. SOBRE CORRENT EIES
G#8l " | | [ | ||| || | [0IR PHASE FAULT D SOBRE CORRENTE |
‘- % |Connected Transformer T87 Sepam xooo Parameter setting Remote controls inhibited  |03/05/2022 17:02
Figure 16
3.8 Matrix

Click on the icon illustrated below to specify the binary output of each relay function.

= RN 4 i 2

Figure 17

In the “Protection” field and in the “Outputs” tab, configure the trip of each function
with a certain binary output.
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ﬂ SFT2841 v 17.3 - Easergy Sepam series 80 - [Connection window] O *
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 X

| [ & SRS Bl SR AL SN -

Outputs l LEDs ] Events]

Logic

Inputs

E quations

[ |
[ ]
[ Busiis |
[ eoms |

I Selection enable [function not activated] |

B Already used by SEPAM function
[ Selection enable
[ Already used by Logipam

‘- £ |Connected Transformer T&7 Sepam xooo Parameter =etting Remote controls inhibited

03/05/2022 17.0¢

Figure 18

4. Overcurrent software adjustments

4.1 Opening the Overcurrent

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

S

FigUre 19"':

Click on the Overcurrent software icon.
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&= Conprove Test Center 2.02,182 - X
- C Test Cent
CONPROVE Version 2.02.182
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
& Quick [i¥ Differential W Multimeter
Q WVCC Aux {E‘P Power Directional
m Calibration (" Distance
T Test Plan % Master
Remote Generation Meter
0 Power Quality Setug s
ipment Set. st
£ PSBOoS =1 =K
A‘d‘ Settings
_ﬁ Ramp ﬁ
Prlmary Ll: Hamonic Restraint g ErBlrTe
Primary Tests % S tw Software Language
$ cT * Synchronism
&
o |7 Oversument | Support
< Transformer @] Transducer pp
) Documentation and assistance
§2 Resistance [@ Transient Playback _
£ PMagter AR L) Tutorials
w olts z
® " D Videos
@3 Contact
Other 3 Forum
Additional applications i9  User Manual
[ Transient View 4% Quick Guide
B, Validate PDF Reports G Seff-diagnosis
W Statistical Analysis 74 Remote Access
Copyright © Conprove 1584 - 2022
L y
Figure 20
FioEd-
Home Display Software Options (7]
B5 HrdSet <0 GOOSE Set Settings - = T x
@ sync.set s, svset v
Channels start
Direc ¢} Connection General General Inform.  System  Motes&Obs.  Explanatory Figures  Check List  Others  Connections
Hardware Test:
Pickup Time  Test Seftings || Overcurent Desor e [
" Insert/Edit Points =
A Tested device 7 Fault ABC
=0 Fault A-B-
Enable the DropOut 1 =5 Model | > .
‘ o s | J Angle 0
Hew Point  {w - Legend
: Location el
Sussaton: | v — Fickup Found
e [ S |EEem—m Dropout Found
Addross: | > Calors: OK Emor
. Test Points = ‘ - St Information:
Forts Tested Rzgores Current Point
Ne  Faut | Angle Stalus J Mame: | ~] -m
Tool Test
CE6710 Series Num.: [09703227CCM33222211USHVRGLGLGL2ZORXD
- Wik P
— TR Defat v Preferences oK Cancel
1
Errors List | Protection Status
3 | ONLine New | Aux Source: 0,00V |

Heating:

Figure 21
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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.

| = — | Owercurrent 2,02.182 (64 Bits) - CE-6710 (0970322)
2"
Home Display Software Options
a ﬁd Hrd Set Efg GOOSE Set B > Next Point f Clear test ’ = ;E;-_';Waueform
" - —
@ Sync, Set S5, SV Set ¥ Mext Line % Clear a II 2 5|—- Phasors
Channels . Start Stop Settings
Direc T¥ Connection -
Hardware Generation Options
Figure 22
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.
Settings - . . o - p4
General General Inform.  System  Motes 80Obs.  Explanatory Figures Check List  Cthers  Connections
Test:
Overcurrent Descr: | Directional Overcument Date: |
Tested device:
Identf: |23031982 ~] Model |T87 v|
Type: |Transf-:rrner Protection v| Manufacturer: |Schneider v|
Location:
Substation: |C0npr0ve vl
Bay: |'I i
Address: |\-"|sconde de Ouro Preto 75, Custadio Pereira vl
' City: |Uberandia > State:
Responsible:
MName: |Michel Roclembach de Carvalho vl
Sector: |Engineering v| Registry: | 0001 vl
Tool Test:
CE-6710 Series Num |ﬂ'97ﬂ3227CCM33222211U5HVF~!GLGLGLZZGRXD
Default iv QK Cancel
Figure 23
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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 General Inform. Maotes & Obs.  Explanatory Figures Check List  Cthers  Connections
NOD1

ez Nominal Impedance  Source

= A
() Forward o‘ .[_ [
|

Frequency: 60 Hz w b _]WL'
S elRE |
[iE CaitE

EES)

Phase 5eq.: ABC w C HH

Jp power:  |47.80 MVA
1p: [15.93 Mva
Primary Voltage (FF): |13.80 KV %

f

= | @

th

(FM): | 7.97 KV
Primary Curent: |2,00 kA i
Secondary Voltage (FF): |1150V
(FM): |6RADYV
Secondary Curent: |5.00 A
WTR F:
1200 Phase | F Meutral | N Ground | E Displ. | D
CTRF: |400.0
VTRD /VTRF: [1,00 Voltage Currents
CTRE/CTRFE: |1.00 ! Va = kto VO: [1.00
. FN |2 Vb F
Invert Polarity: kto V2 |[1.00

. ) . z Ve
[JVTsF [_JCTsF IE ktolD: |1,00

OvTD OcTE
D [4] w EP

wles |~ ||
o

IEP ktol2 [1,00

Default v oK Cancel

Figure 24
There are other tabs where the user can insert “Notes & Obs.”, Explanatory Figures,
and “Check List” of the procedures for carrying out the test and even create a
diagram with all the schematic of the connections between the test set and the test
equipment.

5. Channel Direction and Hardware Configurations

Click on the icon illustrated below.
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;? I DEE-~ Overcurrent 2.02,182 (64 Bits) - CE-G710 (0970322)
Argquivo Home Display Software Options
G= Hrd Set <o GOOSE Set [~ > Mext Point g Clear test
” N o -
@ sync.set s, svset % Next Line b Clear all
Channels ] Start  Stop
Direc ¥ Connection
Hardware Generation
Figure 25
Then click on the highlighted icon to configure the hardware.
Channels Direct. O K
Il . .
: Model Reset for Hard. ?4 () Basic Hard.: Adapt 1/0s Iv Nodes: Confirm
Connected et
- Advanced
13 CES/10 © Advance E;._? GOOSE... Putoassociate IV Autoassociate IV Cancel
= Seral Number:
£ . . 5 - -
£ 05703227CCM33222211USHVRGLGLGL2ZORXD .. @ ONLne 5. Value... Clean I Clean I — e— 2
| Outputs: Analeg. and SV Inputs: Analog. and SV QOutputs: Binary. GOOSE and Analog DC Inputs: Binary. GOOSE and Analog. DC Logical
— Analog Outputs Sampled Value Outputs |
NOO1 |- AN
141 — L () Forward o. Voltage Channels T '| ¥ '| -
Nominal Line ez — L. Descr. Hardware Node Point
Frequency: 60Hz - " A0V | W2 ~|NDOT v Vb v
Phase Seq.: ABC ~ AD_VO3 V3 | NOO1 Ve -
Ip power: | 47,80 MVA AD_Vid4 V4 * [NOO1 *(up -
1p: |1593 MyA
Primary Violtage (FF): |13.80 KV
| N [7.97 kv
| Primary Currert: | 2,00 kA -
Secondary Voltage (FF): |115.0V
N [e620v Current Channels "4 '| - '| -
Soerriy Gt W Voltage Channel Currents Channel | Deser. Hardware Node Point
1 Va AOC_VO1 v 5 la AO_I1T _
virr [8 Ao Noot I
FN |2 Vb mv2 o~ | F (6 Ib AD_I02 ~ AD_I02 2 *|/NDOT  w|lb v
CTRF: |400.0 3 Ve AO_VO3 v 7 e AO_I03 AD_l02 13 v NOOT  wlle o~
VTRD/VTRF: |1,00 Vab ~ | E |8 IE AO_ID4 14 v[noom vl
CTRE/CTRF: [1,00 FF Vbe v | EP |39 IEP AD_I0S 5 ~|noor = |up -
3 Vca ~ AD_I06 6 -|[noot w[uD -
everse Polarty
[| DOwvrse OcTsF o |¢] w e
| Ovrp OcTe Cale. il - Cale k10
| k V2 v k.12
l () Equal Parameters Among Nodes k [tovo 100 [tov2 [100 k [tol0 100 [to12 [100
§
Figure 26

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

and the stopping

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

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

Fax (34) 3218-6810

E-mail: conprove@conprove.com.br

19



—-—

4
ONPROVE

INDUSTRIA & COMERCIO

—— 4 ——
INSTRUMENTOS PARA TESTES ELETRICOS
Settings X |
Master Slave 1  Slave 2 Main  Sampled Value  Cthers
Binary Outputs: Auiliar Source:
Model  CE£710 Serial Number 09703227CCM33222211USHVRGLGLGL2ZORXD Initial State Initial State p—
BO1: NO  ~ BO3: NC ~
Analog Outputs:
Sa Oi = p\t’slt BO2: NO BO4: NC ~ 220y
tandard - Yoltages:

|
| © 4x300V; 100 VA

Vi
O 22000 V. 100 VA Ve ‘ ._._.m' BO5 and BO6 type: 60V

O 2x 300 V- 150 VA V2 c .——-NZ © Conventional  BOS:  NO ~ A8V
- vi BOE: ~
) 1x 600V; 350 VA va‘.—lns O 24V
= va () IRIG (BOS) /Clock (BOE)
O 1x300V: 250 VA -
— V4 .——-m Other
Off
Transistor TIL 110,00 V
(O Customized Assoc. [ Comnect Vs Binary / Analog Inputs:
Standard - Cumrents: BI1: | Bl- Contact =
O 6x32A 210 VA Bl2: | Bl- Contact e
O 3xB4A 400VA B3 R e
= n Bl4: | Bl- Contact =
O 2x 96 A: 550 VA It ._.m
. BIS: | Bl- Contact
(O 2x 10,00 A; 300 VA 12 c .__.N2 BIE: | Bl- Contact =
-~ . 13 ’ -
[:J 1x 192 A; 1100 VA 13 . aN3 BI7: | Bl- Contact =
O 1x6,00A; 360 VA » o 4 BI8: | BI- Contact -
BIS: | Bl- Contact hd
N5
5 C @ 6 BI10: | Bl- Contact -
.——INE . - -
Blectromechanical: 16 BITT:
() 1x 75 A; 700 VA BI1Z: | Bl- Contact -
) 1x 50 A: 700 VA () Considers absolute values to Voltage-BI : J..‘jz m NE{ - GOOV

& . = _
e e () Range 1.25 A Cancel

Figure 27

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

Serial Number:
09703227CCM33222211USHVRGLGLGL2Z0RXD .. B ONLne Sy 5. Value...

Channels Direct. [m] X
o
I CEST10 EE O Advanced |,
| @ %5 GOOSE.. Cancel
B
=
L
o

Import... Export...

Figure 28
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6. Polarization of SEPAM T87

The relay polarization is made in quadrature (90°) as shown below.

V1

Figure 29

7. Directional Overcurrent Adjustment
7.1 Overcurrent Screen > Definitions
On this screen, you must enable the directionality, polarization, the curves display

mode, the scale used and the time, current and angle tolerances. These tolerances
should be taken from the relay manufacturer's manual (Appendix A).
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Settings *
General Overcurrent Elements
General Options
Owercument
B Enable Directionality Pol.. V-90° (Square ~ | |ATTENTIO
You can not test individual components (Phasze, Residual,
C C tion: C ith the | ti Seq+, Seq- and Seql) with different polarizations,
SIS Hrve W = lowertime because the software only works with one reference
polarization to generate tensions and evaluate the results.
Pickup Mode Settings:
Pickup Definition: Setting in Amperes
Curves Display Mode: Multipliers for Tests of
o Seg-and Seql
| [A]xt > lin Amperes
Negative Seq. |1
© | [m]xt->|in Multiples
Zero Seq.: |3
Multiples Reference: Lower Pkp
i Current Tolerance
Relative: |5.00 %
S EemE o Absolute:[0,10 In
1,00
Time Tolerance Angle
20,00 Tolerance
Relative: | 2,00 % Pbsolute:
Absolute: | 75,00 ms 200"
Defaut  {w oK Cancel

Figure 30

7.2 Overcurrent Screen > Overcurrent Elements > Phase

Here the element must be configured. To do this, click on “Phase” and once on the
highlighted icon.
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Settings x
Resdual Seq+ Seq- Seq0
Overcument _ﬁv =, E: _Ev
M2 Enab Desc Curve Pkp Pkp[A] | DialTime Drp Colo
- - | - ||
| Total Characteristic Single Characteristic Individual Directionality
| —
- 5
20
10
50
20
e 20 5.0 10 20 50 )
- - : a0
Default iv oK Cancel

Figure 31

Change element name to “67” choose curve type equal to defined time, pickup value
equal to 0.50A, time to 200ms and dropout factor equal to 0.935.

Settings X
General Defintions ~ Owercurrent Hements
Phase Residual Seq+ Seg- Seql
Overcument qﬁiv iy "-'EV _iv
N2 Enab Desc Curve Pkp Pkp[A] | DialTime Drp Colo
|
Total Characteristic Single Characteristic Individual Directionality
s
0.50 1]s] .?’rw"/'/r///,
0.20 [+
.\\
]
0.10 .
e 10 20 50 10 20 50 &
Default v oK Cancel

Figure 32
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Choose the “Individual Directionality” tab and set the “Forward” option, the

maximum torque angle “ATM” should be set as 30° and the positive and negative
angular offset as 90° and -90°.

Settings

General Defintions ~ Owercumrent Hements
Phase Residual Seq+ Seq- Seql
Baiv| @

N2 Enab Pkp Pkp[A] DialiTime Drp |Colo

I-__-I:I

Owercument

, v
v v

Tatal Characteristic Single Characteristic Ih:i\nd.ld Direchondlty |

Direc:  Forward ~

Tip: Inthe Max

V-50° (Square

Blinder
Wo: ID,[H} O

ATM: [30,00° (0004

Vmin: [0,00 W y |0.00A
diing Pos: 30,00 Ang: |0.00

u,

déng Neg: |-au.u-u : G

E
-
Cl

1

Default iv QK Cancel

Figure 33

8. Test structure for function 67

8.1 Test Settings

On this tab, configure the trip signal with the binary input and configure a pre-fault
with rated voltage and current lower than 0.50A. An important adjustment is the field
“Maximum Waiting Time of No-Operation Region” which must be a value greater
than the relay's operating time and low enough so that the test does not take too long.
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F 355 [ = | Overcurrent 202,182 (64 Bit9) - CE-6710 (0970322) - o x
Home Display Software Options (2]
@ HrdSet <% GOOSE Set b | > MNext Point gf Clear test ’ 7| s Waveform el AW w @]
@ syncset s, svset » Nextline ¢ Cleara n "= ™ phasors - PH|lEs|  #
Channels stat  Stop Static  Settings Present Recreate Restore View

Direc |t} Connection Cenemtion = Report  |H8| T Charts Layout

Hardware Generation Options Report  Units Layout

Pickup Time  Test Settings
Direction of the Generation Channels I. Enable Pre-Fault 1| [ Enable Pre-Fault 2 [ Enable Post-Faut Voktage Settings
Generation Channel Mod Bal ThreeP ABC Voltage LL

eneration o = Threeh A Appl.in faults LU FF
Va A0_VO1 (Hrd: V1) -] EXER EETRE
Vb AD_V02 (Hrd: V2) M 640V | 2400 e
Ve | AD_VO3 (Hrd: V3) -z 8640V | 1200° ool
VD + |l oV 0° Tspz;nv eriadts
la £0_I01 (Hrd: 11) ~In 2000mA 0" ’
b 20102 (Hrd: 12) -1z 00 mA | 2400° U TRMNetral VTRPhase
3 A0_I03 (Hre: 13) ~|le 2000mA | 1200° o0
£ T CTRGround/CTRPhase

1,00
Time Pre-Fauit1: 100,00 ms B
O Inv. Phase VTs

Binary Outputs & Goose - Faul Binary Outputs & Goose - Pre-Faull] 03 Inv. Neural VT

BO 0.0.0.0,0.0 MIES 0.0.0.0.0.0 - B i it
G0 G0 () Inv_ Phass CTs
[ Inv. Ground CT
Direction of Operating Intefaces Pickup Limits Pickup Test
I.:”‘“ Residual  Seq+ Seq-  Seql Witisl NA v [Veq Min |0V Iniial step: Absolute Resolution: [100,00 ma
T p— Fmyw— [Seq-Min. | 0A Min. Resolution ~  Relative Resolution: [0,10 %
167 Disab. B e 3D Min. ov Wit Time for each Incrementation: [100,00 ms.
Sl oA Logic of Directional Lock (Appl. infaults LL):  Nether
VSeq+Min. |0V
e |EN || Maximum Waiting Time of Non-Operation Region: |1,00 s |
Lot re appled to it tht Wating Overtime of Timed Curve: | 100,00 ms
Trigger Inted. Software e the components are present Based Only in Generated Values (@
Aguardar PPS [ 0,005 Cydle to Cycle Generation (@
3 | ON Line New Auwx Source: 0,00V Heating: 0%

Figure 34

8.2 L-E and Three-Phase Faults

At first, only phase-to-ground (LE) and three-phase faults will be performed, for two-
phase faults, two separate tests will be carried out.

8.3 Time Screen

On this screen, the operating time and directionality are evaluated. For convenience, a
sequence of values will be inserted. Click on the “Faults...” option and choose the
following fault types: AE, BE, CE and ABC.
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ﬁ?‘ =1 KX Overcurrent 2.02.182 (64 Bits) - CE-6710 (0970322

Home Display Software Options [2]
G5 HrdSet <0 GOOSE Set = > NextPoint g Clear test } £35 Waveform _— Ay M v\
j =
@ sincset s, svset n =

» Mextline ¥ Clearall + Phasors . PEI
Channels Start  Stop Static  Settings Present

x

Recreate Restore View

Direc ¥ Connection Generation Report Charts  Layout
Hardware Generation Options Report  Units Layout
Pickup T @
+Insert/Edit Points - Overcurrent Chart | Waveform |"Phasors | Directionality | -
R o0 Fault A-B-C
[ Mutt Relative to... INom 045
’ Angle 0 °
Now e | Faut Type: |Fauts... =] Mamber of Lines: [228 " Leggd
lew Line v = X end:
_ | Fata Inicial: |4 AE A |2nq. da Faka Inicial: [0.00
| Fata Final: | CE | | Ang. da Faka Final: [360.00° -
Remove R ) -
B Passo d | Faa: | = <0 do Ang. da Falta: [30.00 cen ® Fonts Tested
R gc oo, Cacal Colos: NT OK Eror
]

025 _
et Points | gsc  w = Information:
= Current Point

s 020 e
Ne | Faut | MUE | yugde | Cument | Angle Stats o

015

i ; MultPkp|
Type: Groups uitiple 050 10 2

Errors List Protection Status
2 | ONLine | Wew |- | A Source: 110,000 | Heating: 0%

Figure 35

The value 5.00A was chosen as the initial value, 5.00A as the final value and 1.00A
as the increment step. In the angles choose 0.0° as the initial value for the step choose
35° and final value choose 360.0°. Select the “Directionality” tab.

;7 == K2 Ovwercurrent 2.02.182 (64 Bits) - CE-6710 (0970322)

Home  Display  Software Options [7]
a @ HidSet £ GOOSE Set > Next Point gf Cleartest } 7| Bewafom g av ‘F}XQ
@ sync. set v n = k3 l

s, SV Set % Nextline ¥ Clearall I Phasors 2 pg\
Channels Start  Stop Static  Settings Present Recreate Restore View

Dirsc ¥ Connection Generation Report @8] B Charts Layout
Hardware Generation Options Report  Units Layout
Pickup Time Test Seitings

X

Insert/Edit Points I - Overcurrent Chart | Waveform | Phasors Y| Directionality - X

S Fault A-B-C

[ Mult Relative to... INom Legend

Fauit Type: |Fautts.. ~ | Numberof Lines: |44

New Line  {v

4 Foirts Not Tested
1 Faka bnicial [5.00 Ang. da Falta nicial [0.00 "

. | Fata Final: [5.00A fing. da Fata Final: [360.00° / S 7 /////// & Foints Tested

- : 2 - %

Remove Passo d | Fata: [1,004 Passo do Ang. da Falta: [36.00 Iy 4 %////////////// Cdom. NT OK Emor
~ Test Points -
Points Tested
Ne | Faut | Mo | Multile | Current | Angle Status
Type: Groups

| Erorstist | Protection Status |

3 | ON Line [ Mew [ - | Aux Source: 110,00V | Heating: 0%

Figure 36

Start the generation by clicking on the icon highlighted below or using the command
“Alt +G”.
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5? I DEE-~ Owvercurrent 2.02.182 (64 Bits) - CE-6710 (0870322)
Argquivo Home Display Software Options
a G= Hrd Set <o GOOSE Set ’ .|——j > Mext Point g Clear test
. o -
@ sync.set s, svset % Next Line 4% Clear all
Channels ] Start | Stop
Direc  ©¥ Connection -
Hardware Generation
Figure 37
8.4 Time Test Final Result/ L-E and L-L-L Faults
7 O 5 [ = | Overcurrent 202,182 (64 Bits) - CE-6710 (0970322) - a X
Home  Display  Software Options [7]
S HrdSet <SP GOOSE Set [ > Mextpoint g Cleartest 7—| Rowaveform G /\J = =
@ sync.set s, svset ’ » Nextline €4 Clearall ’" - Phasors e pg\ ‘E«w ’EZ'
Channels Start  Stop static  Settings Present Recreate Restore View
Direc ¥ Connection - Generation ™ Report fﬁ' Charts Layout
Hardware Generation Options Report Units Layout
Fickup Time  Test Settings
Insert/Edit Points - Overcurrent Chart | Waveform - Directionality - X
= ek =
Insert/Ede . Fault A-B-C
£ Mukt Relative to_ INom p Ve Legend
New Line | el L 4 4 Points Not Tested
= ! utiple: [1.00 "\\
Semecs Fauk: [E00R | y ® Foirts Tested
Remove Fautt Angle: [350.0 ‘I,/ Colos: NT OK Ermor
Remove Al &80T
!
Test Paints - |
Points Tested |
i e N e e = I |
4 AEC Dpehr‘:ncn No Passed \\,‘
2 | asc O Ho Passed
B B 7
43 ABC 67 Operation Yes 2000 ms 2093 ms 467 % 934 ms Passed \\
67 Operation Yes 2000ms | 1999ms | -0.0634%  -1389ps Passed \
Type: Foints ~ @ Faut () Mutiple () IFit &Ang @ Ref.Curve (@ Acting @ Time @ Emor [J V&1

| Erorstist | Protection Status |

3 | ON Line | New | .

| Aux Source: 110,00V | Heating:

Figure 38

0%

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

8.5 Two-Phase Faults / Union

In a two-phase fault, for example, A-B the operating region could be the union of
region A plus region B as long as the relay field “Tripping logic” is set to “One out

of three”.
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ﬂ SFT2841 v 17.3 - Easergy Sepam series 80 - [Connection window] - O X
ﬂ File Edit Operation 5Sepam Application Options Window 7 - 8 X

= 0O &

SRE E N R L LAY -

Application] 50451 1-4] 50451 5-8] SOM/STN 1-4] SOM/STN 5-8] S0BF ] 46 ] 4E|F|MS] E4F|EF| 87T

67: Directional overcurrent

On
Urit 1 v
Urit 2 r

Group & [active group)

Group B

Group & advanced
Curve
hald

1 | Defirite time v
2 | Definite time hd

Tripping behaviour

Latching
I

-

Tripping curve

1 |Definite tirme:

2 |Definite time

1 | Definite tims

2 |Definite time

Delay
hald

o
o

7 | 87N | 3P | 24 | 24)]

Close advanced parameters |

Iz threshold Delay
o @A [ [
= fEfes o [w
S
o [Ea [ [
Group B advanced
Tripping logic Ehuorr;le

f th

| Two out of three |

Angle Direction

|30 | lire =]

|45° | |re =]

|45° | |Line |

|45° | lire =]
Delay
hold Tripping logic

1 | Definite time - 0 ms ::l One out of three v
2 | Definite time - 0 ms ::l One out of three

E7-
E7-2

01|o2[03|04|05[ L1 |L2[L3|4[L5 | LE[L7 L L] Enalish Local Rec.
1 » DIR. PHASE FAULTHOIR. SOBRE CORRENT RS

L L L L L L || [ [DIR PHASE FAULT [DIR. SOBRE CORRERTE [ |

& |Connected

Transformer T87

Sepam o

Operation

Remote controls inhibited

04/05/2022 11:.00

Figure 39

In order for the Overcurrent software to properly evaluate two-phase faults, adjust the
following parameter.
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# | 3 5 [ = | Overcurent 202,182 (64 Bits) - CE-6710 (0970322)

%, Hrd Set.

Display

&0 GOOSE Set

Software Options

> MNext Point gf Clear test
[
n

@ syncset 5, svset % Nextline ¢ Clearall
Channels Start  Stop Static
Direc  t¥ Connection Generation
Hardware Generation
Pickup Time Test Settings
Direction of the Generation Channels @ Enable Pre-Fault 1 () Enable Pre-Fautt 2
Generation Channel Mode Bal ThreeP. ABC -
Va AD_VO1 (Hrd: V1) ML 6640V 0
Vb AD_V02 (Hrd: V2) M 66,40V 2400°
Ve AOD_V03 (Hrd: V3) |3 66,40V 1200°
VD |4 oV [
la AO_IOT (Hrd: 17) >|n 2000 mA 0"
Ib AD_I02 (Hrd: 12) |2 200,0 mA 2400°
Ic AD_I03 (Hrd: 13) |13 2000 mA 1200°
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8.6 Time Screen

the compenents are preset

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

Figure 40
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Based Only in Generated Values (8
Cycle to Cycle Generation (@

On this screen, the operating time and directionality are evaluated. For convenience, a
sequence of values will be inserted. Click on the “Faults...” option and choose only
the following fault types: AB, BC and CA.
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Figure 41
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The value 5.00A was chosen as the initial value, 5.00A as the final value and 1.00A

as the increment step. In the angles choose 0.0° as the initial value for the step choose
35° and final value choose 360.0°. Select the “Directionality” tab and it is verified

that the operating region has increased.
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Figure 42
Start the generation through the command “Alt +G .

8.7 Time Test Final Result / L-L Fault / Union
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Figure 43

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

8.8 Two-Phase Faults / Intersection

In a two-phase fault, for example, A-B, the operating region could be the intersection
of region A and region B as long as the relay field “Tripping logic” is set to “Two
out of three”’. Make this relay change.
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Figure 44
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In order for the Overcurrent software to properly evaluate the two-phase faults, adjust
the following parameter.
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Figure 45
8.9 Time Screen

On this screen, the operating time and directionality are evaluated. For convenience, a
sequence of values will be inserted. Click on the “Faults...” option and choose only
the following fault types: AB, BC and CA.
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Figure 46

The value 5.00A was chosen as the initial value, 5.00A as the final value and 1.00A
as the increment step. In the angles choose 0.0° as the initial value for the step choose
35° and final value choose 360.0°. Select the “Directionality” tab and it is verified

that the operating region has decreased.
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Figure 47
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Start the generation through the command “Alt +G”.
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Figure 48

3 | ON Line | New | .

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

9. Report

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

-ja Presentation Setting x

Languags Inglés En-US

= @A

- [l General Data Test

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

- [ Reference Values

- [l Hardware Settings

- [l Test Settings

- [ Cvercurrent Settings

- [l Test Results

- [ Selected Simulation Charts
- [ Notes and Observations

- [Bll Explanatory Figures

- [l Check List

- [ Connections

QK Cancel

Figure 49
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Descr.: Directional Overcurrent
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; Software: DirecPot_CTC; Version: 2.02.171
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1. Device Tested

Ident .: 23031982; Type: Transformer Protection
Model T87; Manufacturer: Schneider

2. Location

Substation: Conprove

Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira
City: Uberlandia; State: MG
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Figure 50
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APPENDIX A

A.1 Terminal Designations
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Figure 52
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A.2 Technical Data

Characteristics

Seftings
Characteristic angle §
Setting range 307, 45°, 60"
Accuracy (1} +2 %
Tripping curve
Setting range See list above
Iz sat point
Setting range definite time 0.1 In = l2 = 24 In in amparas
IDMAT 01 In=ls= 24 Inin amparas
Accuracy (1} +5 % or £0.01 In
Resolution 1 A or 1 digit
Drop out/pick up ratio 0359% £5 % or > (1 - 0,045 Infls) x 100 %
Time delay T (operation time at 10 Is)
Setting range definite time Inst, 50ms =T = 300s
IDMT 1M0ms=T=125z0r TMS @
Accuracy (1} dofinite time (4 +2 % or from -10 ms to +25 ms
IDMT Class b or from -10 ms to +25 ms
Resolution 10 ms or 1 digit
Advanced settings
Tripping direction
Setting range Busbar / lina
Tripping logic
Setting range One out of threa / two out of three
Timer hald T1
Setting range definite time 0; 00510300 =
IDMAT (24 05t020s
Resolution 10 ms or 1 digit
Characteristic times
Operation timea pick-up = 75 ms at 2 |3 (typically 65 ms)
Inst. < 90 ms at 2 Is {confirmed
instantanaous) (typically 75 ms)
Owershoot time <45 msat 2 Is
Resat time <55 ms at 2 Is {for T1 = 0)
Inputs
Designation Syntax Equations  Logipam
Protection resat PET_x 101 ] [ ]
Protecticn inhibition PE7_x_ 113 ] [ ]
Outputs
Designation Syntax Equations  Logipam Matrix
Instantaneous output (pick-up) PET_x 1 ] [ ]
Delayed cutput PE7_x 3 ] [ ] [ ]
Drop out PET x 4 u |
Instantanaous output (reversa PE7 x B u |
zona)
Phase 1 fault PET7_x 7 ] [ ]
Phase 2 fault P&7_x 8 ] [ ]
Phase 3 fault PE7 x 9 u u
Protection inhibitad PET_x 16 ] [ ]
Instantanaous output at 0.8 Is PET7_x_21 ] [ ]
1 out of 2 delayad output PET_x 36 ] [ ]
2 out of 3 delayed output P&T_x 37 ] [ ]
Figure 53
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 3
Overcurrent Software | Schneider SEPAM T87 Relay
Parameter | Figure Parameter Figure
Pkp 32 Is threshold 16
Tmp 32 Delay 16
ATM 33 Angle 16
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