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Test Tutorial

Equipment Type: Protection Relay

Brand: Schneider

Model: SEPAM T87

Function: 87 or PDIF Differential Percentage

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

Objective: Test Settings, Testing Point and Survey of
Feature Slope
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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.

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



O 4
CONPROVE

INDUSTRIA & COMERCIO

_ INSTRUMENTOS PARA TESTES ELETRICOS _——
Sequence for T87 relay tests in Differential software

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

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

Vdc Aux RELE
Méx. 265V MODULO A
1

o BE
‘_J 2

Figure 1

1.2 Current Coils
To establish the connection of the current coils, connect the current channels 11, 12
and 13 to pins 4, 5 and 6 of the relay module B1 (Appendix A) and connect the
common of the current channels to pins 1, 2 and 3 of relay module B1. For current
channels 14, 15 and 16 to pins 4, 5 and 6 of module B2 (Appendix A) of the relay and
connect the commons of current channels to pins 1, 2 and 3 of module B2 of the
relay.

oo lloi e le 1 2l s

Figure 2
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1.3 Binary Inputs
Connect the CE-6006 binary inputs to the relay binary outputs.

e BI1to pin 4 and its common to pin 5;

The following figure shows the details of the connections.

@ ™

uTsS
BI3 BIS BI7

o1

| Bi1
Bi2

E=S

Bl4 BI6 BI8

~ =

\ )

Figure 3

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
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. ..

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

A=l = S = P )

A o | b | @

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

™ Remn
] | 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]

te contral with zelect before operate [SEQ)

| Password .

Connected Transformer T&7 Sepam xooo

®c

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

FPazsword lewvel : Parameter

PR

zetting

Carnicel

Figure 9

Enter your password for the changes to take place.

Note: The default password is 0000.
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In this field, adjust the nominal currents of the CTs and the transformation ratios.

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 hardwale] General charactenistics  CTVT sensors ICTNT Supewision] Particular chalacteristics] Cantral Iogic] Logicla’Ds] GDDSE]
CT-VT sensors Single-fine 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"
L Rated zecondary valtage (Uns) 115 W
! :|v VO  FResidual voltage |3"Jsum J
3r
Mzl -
fo Z
£ |Connected Transformer T&7 Sepam xooo Operation Remete controls inhibited | 26M 072021 1707
®c
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.
i] SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] — m} x
i] File Edit Operation S5epam Application Options Window 7 - & X
= hedSRS @ rean Alasb vy <«-0
Sepam hardware] General characteristics] CTT sensors] CTAT Supervision] Particular characteristics  Control logic l Logic VDS] GOOSE ]
Predefined control logic | |
St Gl Automatic transfer
I n -
¢ =
(= Marmally open
-
200 ms ::I
0 ms ::I
Lagic discrimination
[~ On
# | [Connected Transformer T87 Sepam oo Operation Remote controls inhibted | 2771042021 13:5¢
Figure 13

3.6 Logic 1/0's
In this field, the initial states of the binary outputs are set.

ﬂ 5FT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] - O X
il File Edit Operation Sepam Application Options Window 7 - 0 X
Dl SRY (RO AL N A 0
Sepam hardware} General characlerislics} CTT sensors} CTAT Suparvision] Particular chalacteristics] Contral logic  Logic 1/0s ] GOOSE ]
Logic input/output assignment ‘ ooy |
Used | Charact. [Pulse |
01 |Yes NO |
02 |Ves NO
03 |Ves NO
04 |Yes NO
05 |Ves NO
200 |ms ::I
.- £2 |Connected Transformer T87 Sepam X0 Operation Remote controls inhibited 271072021 1412
Figure 14
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The next step is to adjust the parameters of the differential function. To do this click

on the icon below:

=[] 20 0 Fe

Figure 15

3.7 87T: Transformer differential
In this window, configure the data of the differential function. There is the possibility
to choose the “Conventional” option that releases the harmonic restraint settings, or
the “Adaptive” option whose harmonic restraint adjustments are made by the relay.
The purpose of this tutorial is to test function 87 so this adjustment will not influence
the test. The table below shows the slope settings, the shift point, the percent
differential element pick-up setting, and the instantaneous.

Table 2
87-1 30%In1
87-2 5,0Inl
Slope 1 30%
Slope 2 60%
Slope change point | 3Inl
ﬂ SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] — O X
ﬂ File Edit Operation 5epam Application Options Window 7 - 8 x
< DEHBRG ELTSA FALSLAYy <k D
Application] 50/51 1-4] 50/51 5-8] 50N£51N1-4] SOM/STH 5-8] SDBF] 48 ]49F|MS] B4REF 27T ] 67 ] E7N ] 32P ] 24 ] 24
87T Transformer differential Close advanced parameters | Apply | Cancel |
[Remember Unl/ln and Un2/n' contraints)
On Latching
Unit 1 v -
High set
3 In
Slope change
|ds threshold 1d/1t threshald 1dA1t 2 threshald point
30 %In1 a0 % OndOff v |B0 % 3 Inl
Test mode Restraints
r Restraint choice Aptilie -
Adaptative A Ut;?eg{]gigh
v
[~ Restraint on senser loss Current threshold Drelay
[ Iriush restraint 1 % 200 ’Fj
Tripping behaviaur
01|02[03|04[05[L1 |L2|L3|L4 |5 | Le[L7 [La[Le] English Local Rec.
BT-1] % 1 RENTIA | 52
‘- % |Connected Transformer T&7 Sepam X000 Operation Remote controlz inhibited | 27/1042021 14:23
Figure 16

Note: The other functions are all disabled so as not to interfere with the 87 test.
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3.8 Matrix

Click on the icon illustrated below to specify the binary output of each relay function.
= RS Bl Y
Figure 17

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

ﬂ 5FT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] — O ¥
ﬂ Eile Edit Operation Sepam Application Options Window I - &8 %

<~ DEHBRE EL Y AL H2ay <0
LEDs | Events |

01 02|03(04(05% -
SOM /BTN - B

49R S -1
43RS - inhibit
43R5 - alarm
E4REF -1
E4REF - 2

Pratection

Logic

Inputs

Equations

ikl

B Selection enable (function not activated) Apply Cancel

B already used by SEPAM function
[ Selection enable
[ aleady used by Logipam

l- % |Connected Transformer T&7 Sepam X0 Parameter setting Remote controls inhibited | 27M0/2021 14:43
Figure 18

4. Differential software adjustments
4.1 Opening the Differential

Click on the “Conprove Test Center” application manager icon.
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Figure 19"':

Click on the Differential software icon.

& Conprove Test Center 2,02.160 —

—
s Conprove Test Center
CONPROVE Version 2.02.160
General Secondary Measurement
General Tests Secondary Tests Applications for measurement
&, Cuick HQ: Differential | I Multimeter
'a. WCC Aux LC_{F' Pawer Directional
EE Calibration " Distance
T Teste Plan ﬁ, Master
Remote Generation Meter
££ PSBOOS Setup
_,ﬁ Ramp Equipment Set. / Tests
. LI: Hamonic Restraint # Settings
F’rlmary s, Sequencer ﬁ Update Fimware
Primary Tests T1 t' Software Language
EE cT ?'7 Overcument
VT @] Transducer

<1 Transformer @ Transient Play SUppDrt

) Documentation and assistance
£2 Resistance % VoltsPHz

:?3 PMaster \d Tutorials

D Videos

&5 Contact
Other ZJ Foum
Additional aplications i Manual
@ Transient View #P Quick Guide
% Validate POF Reports imr Self-diagnosis
W Statistical Analysis 74 Remote Access

Copyright © Conprove 1984 - 2021

Figure 20
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AT E
m Home  Display  Software Options (2]
Gr HrdSet €% GOOSE Set e
% | settings X
@ smcset =, 5V Set
Channels start
Direc.  t3 Connection General Inform.  Sysiem  Notes 80bs.  Explanatory Figues  Check Ui Others  Connections
Hardware Test:
Test Set  Poirt Test  Search Test  Test Sefii Differential o e [
" Insert/Edit Points <
Insert/Edt Points General Options Tested device: o Legend
New Paint v M FPhaseB Passed
i Winding1 =
Location A PhaseC
Sequence
Winding2 EAIEEET | - | Information;
° Phase A
ABC Address: | ~] e
- 1D
ay: | - State - IRest
< Responsible: PhaseB
Test Points i
Hame: | |
Points Tested gost
Phase C
Mo (e I IRe=U N Tool Test - IDiff
) ~IRest
CE-6006 Series Num.: [17306168302101110011XXX
Defauk i Preferences OK Cancel IRest [In]
DA and Rest ] Operating Region I 500 1000 11,
ErrorsList | Protection Status
3 | ONLine New . Aux Source: 0,00V Heating: 0%

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 “Sertings” icon.

[&E IDEHE-! Differential 2.02.163 (64 Bits) - CE-6710 (0151117)

m Home Display Software Options

a &= Hrd Set %0 GOOSE Set B » Mext Point — ks Waveform GO System
| =
@ Sync. Set 5, SV Set { Clear test . '—"|~ Phasors % Relay
Channels ] Start  Stop w Settings B
Direc, T4 Connection ! Clear a () SEL
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 does reporting easier, as
this tab will be the first to be shown.
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Settings X
General Inform.  System  Notes & Obs. Explanatory Figures Check List Others  Connections
Test:
Differential Descr [Differential Date: |
Tested device:
Iderti: (23031982 v Model [T87 ]
Type: |Transmrmar Protection v‘ Manufacturer: |Schnaider v|
Location:
Substation: [CONPROVE ~]
Bay: |1 ~
Address: |\.r|scnnde de Ouro Preto 75 - Custadio Pereira Neighborhood v|
Cty: [Ubedandaa v State:
Responsible
Mame: [Michel Rockembach ds Carvalho ]
Sector: |Engineering v| Registry: [00001 v|
Tool Test:
CE-6006 Series Num.: |17306166302101110011300¢
Default  jw Temee oK Cancel
Figure 23

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.

f Ajustes @ ]

-

| Inform. Gerais | Sdemal Motas & Obs I Figuras Explicativas I Check List | COutros I Conexdes
Nominais | Impedincia | Fonte o o0
Frequéncia: |60 Hz ) b __:A_P{\.f\:’ © Forward 'él*
Seq. de Fase: [.AE‘C—'] = LA
Poténcia 3p: |38,11 MVA ?’;_"_‘
1g: [1270 Mva o ‘1’1§|‘ ”g
Tensdo Primaria (FF): 'W CE

3
EE

Ny [e3sTR

Comente Primaria: W
Tensao Secund. (FF). W
GO YT

Comente Secundaria: W
RTPF: [a565

.|}—f{—‘ﬁ¢—

Fase | F Neutro | N Tema E Desloc. | D
RTCF: 200,0

RTPD/RTPF: [1.00 Tensdes Comrentes

RTCE/RTCF: [1,00 1 e 5| kpsvo: [100
mo[2] w Fols b

Inverter Polaridade: 3 v 3 ! kp/V2: |1.00
{+] C

ETPSF STCSF T Bl = kp/10: [100

TPD TCE
D [¢] wo EF [3] IEF kp/12: [100
Lo ] o[ oo ]
Figure 24
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There are other tabs where the user can insert “Notes & Obs.”, Explanatory Figures,

INSTRUMENTOS PARA TESTES ELETRICOS

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. Differential Adjustments

5.1 Differential screen > Protected Equipment / CT’s

This tab should inform the protected equipment, the number of windings, nominal

voltage, nominal power, the primary and secondary currents of the main CTs and the
currents of the auxiliary CT, if necessary. This test uses the settings for a relay that is

protecting a transformer. However, it is possible to test protections of bus, generator,

motor and line. For transformer protection there is the possibility of testing up to four

windings automatically.

Settings *
Genersl | Protected Equipment/CTs |  Adjust Prot. Differential
Protected Equipment
Differential Eaip
Equipment| Transformer/futoTransf  ~ N2of Phases: 3@ w (N2of Wnd.:[2
Descripion Voltage Power |ConnectionVector Grouy Grounded
\wind. 1 TI00KY | 38,10 MVA D -
Wind. 2 11,00 KV | 38,10 MVA y o 113307 * |[V]  Yes
CTs
Main CTs  Ausiliary CTs [] Enable Auxiliary CTs
Description| | Nom I Prim 1 Sec Connection Vector Grouj
wind. 1 2000 A 2000 A 1,00 & Yhar *
wind. 2 2,00 kA 2,00 k& 1,00 A Yhar *
Default 'V Preferences QK Cancel
Figure 25
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5.2 Differential Screen > Adjust Prot. Differential > Settings

The initial default for the “Data Entry” field is set to “User”, thus all other settings
such as TAP, lag compensation, mismatch correction, measurement current type,
reference winding for calculations and Zero sequence elimination options are enabled
so that the user can, according to the relay, perform the adjustment correctly (Free
Configuration). This method allows the user to test any type of differential relay, but
it requires more knowledge of the relay.

To facilitate data entry, the settings of the main relays available on the market have
already been standardized. When selecting one of the lists of relays, only the
configurable settings are enabled. Choose the “Schneider SEPAM 80 (T)” mask.

Settings *
General Protected Equipment/CTs Adjust Prot. Differential
Settings Slope Definition
Differential
Data Entry: User ~ | B
- - - User ~
Differential Settings ABB REB-570 (BCZTPDIF, BCZSPDIF) Current Tolerance
i ) ABB REB-67D (BUTPTRC, BUSFTRC) -
Pickup: |0.30In | \RE RET/REG-316 (BETA) Relative: |5.00 %
ABB RET-521 (BETA
Time: [45.00ms |agg T oag e ) Absolute:[0.10In
ABB RET/RED-615
Restriction Curent | ABB RET/REG-520/630 Time Tolerance
ABB RET/REG/RED-670
= ABB SPAD-346C we:[200%
llol - higher amang i AREVA KECH 120,130,140 Relative: |2,
AREVA MICOM-P34X .
! AREVA MICOM-P31/P632 Absolte:] 25,00 ms
- AREVA MICOM-P633/PE34
General Options MICOM-P54X (BETA) o
MICOM-PB4X EEEEE
TAPs: |Caleulated  |GE 245 (BETA) @® Before Leq:
GE 485 il -
GE 845/869/889 O Hter 12
Reference Wnd. for GE DTP X"-- -n_?_;
Caleulations (In): GE SR745 -~ AN
GE SR745 (Fimware até 1999) e L
GE T60 (Fimware até 3.5) [ P ‘.]
GE Te0/GE0/MED :. |
INGETEAM PD250 F R
MARI PC5-978 A
Reyrolle 75G14 DUOEBIAS-M ‘ny” ‘R,f"
HNEIDER P = =
SCHNEIDER Sepam 80 (T)
HNEIDER BETA hd
Zero Sequence E I )
Default Ev Preferences oK Cancel

Figure 26

Parameterize the “Differential Settings” and “Instantaneous Settings”. Set the time
and use the tolerances for current and time given in the Appendix A.

Rua Visconde de Ouro Preto, 77 - Bairro Custddio Pereira - Uberlandia — MG - CEP 38405-202.
Fone (34) 3218-6800 Fax (34) 3218-6810
Home Page: www.conprove.com.br -  E-mail: conprove@conprove.com.br
18



b

CO

ROVE

INDU sr IA &COMERCIO
I r4
INSTRUMENTOS PARA TESTES ELETRICOS
Settings X
General Protected Equipment/CTs Adjust Prot. Differential
Settings  Slope Definition
= u
Data Enitry- SCHNEIDER Sepam 80 (T} ~
Differential Settings Instantaneous Settings Current Tolerance
Pickup: (0,30 In Pickup: |5.00 In Relative: | 5,00 %
Time: |45,00 ms Time: | 45,00 ms Absolute: | 0,10 In
Angle Time Tolerance
Talerance
lol - higher among lipl e lls: Absolute: Relative: | 2,00 %
1 3007 Pbsolute: | 25,00 ms
General Options
Phase Shift Compensation:
Calculated : ) Bl
) Mter 1 2
1 User Def.:
AN / o
N A
b £
/”f \\‘\\ ,J
R
S R
- %
Zero Sequence Elimination
Defaut  jv [ oK

Figure 27

5.3 Differential Screen > Adjust Prot. Differential > Slope Definition

On this screen, the values of the slopes and the change in inclination “Change Point”

must be entered.

Settings *
General Protected Equipment/CTs Adjust Prot. Differential
Settings I Slope Defirilionl
Differential
ld/4: |30,00 % 1d/12: |60.00 %
Change Poirt: |3.00
6.00
5,00
// //
~
S
400 A //
3.00 vl
g
-
/
s
200 AL Pl
1.00 G
// / /
0
0 1,00 2,00 3.00 4,00 5,00 6,00 7.00 8.00 500 1000 1100
Default EV Preferences 0K Cancel

Figure 28
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6. Channel Direction and Hardware Configurations
Click on the icon illustrated below.
Iﬁf IDEHE-= Differential 2.02.160 (64 Bits) - CE-6006 (173061a)
| f) -
Home Display Software Options
oS T Fr
= HrdSet <%0 GOOSE Set B > Mext Po
| e
@ sync.set s, Svset Clear test
Channels ] Start  5to o
Direc. | %% Connection ! Clear a
Hardware Generation
Figure 29
Then click on the highlighted icon to configure the hardware.
Channels Direct. [} X
] Model Reset for Hard. & | O Ease Hod: | pdapi s [ 7| Nodes: Corfim
w Connected Set
o RS0 ® Advanced 0 GOOSE... Putoassociate Iv Autoassociate I'
+  Seral Number:
E 17306166302101110011XXX v .. ON Line 5, 5. Value... Clean Iv Clean Iv — Boot, 2
Outputs: Analog. and SV Inputs: Analog. and SV Outputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
«|»
’W [ [ o [ ¥y Analog Outputs Sampled Value Outputs
118 — T OForward @ B» Voltage Channels [ ¥~ ~|=-~
Maominal |line | Source - : : : t' Descr. Hardware Node Point
Frequency: |60 Hz w
Phase Seq.: |ABC ~
3 power:  |38,11 MVA
1g: [12.70 MVA
Primary Violtage (FF): |110,0 KV
(FN): |6351 KV
Primary Current: | 200,0 A -
Secondary Voltage (FF): |115.0V
Ny Jesaov Curert Channels L IV |
X Voltage Channel Currents Channel | Descr. Hardware Node Point
Secondary Cument: |1,00 A
BRI 0.5/ & FN |2 Vb Fole Ib AO_I02 ~ A0_I02 2 *|Noot *|lb v
CTRF: [200.0 3 Ve 7 lc AO_I03  ~ AO_I03 13 - [NOO1 vlle -
VIRD /VTRF: |1,00 Vab E |8 IE AD_I04 14 v[noo2 vl v
CTRE/CTRF: [1,00 FF Vbe Er (9| ep AD_I05 5 v No2 v (b v
Reverse Folaty ' Vea 2006 |16 ~[nonz  wlle -
[ vTsF [JcTsF D 4] w
Ovro OcTE Calc i Calc k10
) kV2 k.12
[ Equal Parameters Among Nodes k |wve 100 [wvz[100 k |wi [100 w2 [100
Figure 30

Choose the channel configuration; adjust the auxiliary source and the stopping
method of the binary inputs. To finish click on “OK”.
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Settings *
Master Slave Binary Outputs: Auxiliar Source:
Initial State 350V
Model:  CE-G005 Serial NZ | 1730616620210111001134X B0 [No -
220V
BOZ |ND -~
fnalog. Outputs: . (@) Default Fi
D‘:’gn :ns Ol e BOX NC ~ B 0V
aul - voRages: . o
. BO4: |NC .
O 6x300V; 90 VA
) 3x300V; 50 VA a8V
O 3x300V: 150 VA Vi V2 V3 V4 V5 V6 Cunents Analog Input: 24V

8 ix E :; ;i :: . . . . . . Clamp Scale Cither
x ; 1A | 100mV/A (104) ~
(O 1x300V; 400 VA . . . . . . o

IB: | 100mV/A (104) ~

IC: [ 100mV/A (104) ~ 110,00V

Binary Inputs:
(®) Not Used [ Comnect VTs Cortact |5Vpk 50Vpk 100 Vpk
Default - Cumrerts: " T 16 Bl & BIZ: .
(@) 6x 20 A; 90 VA !

4 N5 | N6 BI3 & BI4:

A
T BI5 & BI6: .
0 "

O[3x20A:30VA ~ N1
() 3% 20 A: 150 VA

NTZ
(O 3x 40 A; 150 VA . .
990

BI7 & BIS:
() 2x 60 A; 200 VA

O 1x 120 A; 400 VA "
Blectromechanical:

(0 2x 20 A; 400 VA
(O 1x30 A; 600 VA
() 1x24 8, 1100 VA

O Not Used [] Connect CTs

TIP: To avoid performance protection, connect the current channets before confirming the setting. oK Cancel

Figure 31

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

Channels Direct. O X
o
et
CE6006 Advanced
n o <% GOOSE... Cancel
+  Serial Number:
= .
T X ] Sy 5. Value...
& 17306166302101110011 ON Line u ‘alue mport... Expat..
Figure 32
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7. Test Structure for Function 87

7.1 Test Settings

On this tab, the correct direction of the current generation channels and the stop
interface must be done. The binary input responsible for stopping the stopwatch due
to the trip signal is BI01. Insert a pre-fault with nominal currents.

[z IDEH- Differential 2.02.160 (64 Bits) - CE-6006 (1730616) - x

Home  Display  Software Options 2]
G, Hrd Set €% GOOSE Set b W > Mext Point — k35 Waveform G5 System i (Dseconds M @J
£ Clear test = 3

@ sync.set s, SV set “— . phasors g Relay , Cycles
Channels Stat Stop ., Settings Present Recreate Restore View
Direc.  t¥ Connedtion  Clear al &) SEL Report h ayout v
Hardware Generation Options Repart Units Layout
TestSet  PointTest Search Test [ Test Seftings
Generation Channels Direc Enable Pre-Fault 1 [ Enable Pre-Faut 2 Test Set
Wind Pha: Gen. Channel Mode Hominal - Wat Time for Data Entry: [120,00 s
01 |l2 | AO_I07 (Hrd: I1) ~ 1.000A 150.0°
= Mul. Tolerance: |1,00
01 |Ib | AD_I02 (Hrd: 12) M I 1,000A a000°
01 |lc | AO_I03 (Hrd: 13) ~ns 10004 [-90.00° Poirt Test
02 |la 40104 (Hrd 14} b | L8 1.000 A o Wait Time for Operation: [100,00 ms
02 |Ib | AO_I0S (Hrd: I5) M I 10004 [-1200°
02 |lc | AO_I0S (Hrd: I6) ~||. 10004 1200° Search Test
0N |va h Initial step Absolute Resolution: | 100,00 ma
0w -
o T Min. Resolution ~ | Relative Resolution: [0.50 %
e -
2 |va - Vilait Time for Operation: 400,00 ms.
= | M [ Disconsider the charactsristic in Search
= | h Pulsed Search (Stop very increment)
Time PreFauit1: [100,00 ms
1,10
Binay Outputs & Goose - Faut Binary Ouipuds & Goose - Fre-Faut] Midtpl of Tolerarice for Verfication Test
BO 0.0.0.0.0.0 ~|[E0 0.0.0.0.0.0 ~ General Reset Time: [100,00 ms
GO GO
IN? of repetitions in case of generation emor: | 2 ~
Generation Limits Test Mode Stop the test at the first failure []
IR @@ (7 Mode Incelligent  ~ Protection Status Verfication Start/End of Test
] Use Hardware Limit Variation of RMS and Angle
Ignore Pre-Faul operation [ ]
Stop Interf. | BIOT (Hid: BT} ~ Initial |NA ~
Trigger Interf. | Scftware: ~ Based Only on Generated Values
WVait for PPS 0,00s Cycle to Cycle Generation
3 ONLine New Aux Source: 110,00V | Heating: 0%

Figure 33

7.2 Point Test

For the point test, click on the “New Point” field and choose the fault type, and the
differential and restraint current values. Then click on the confirm button. To
visualize the point, click on the “Chat” tab.
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£ | 3y 5 [ < | Differential 2.02.160 (64 Bits) - CE-6006 (1730616)

x
Home  Display  Software Options 2]
GF HrdSet % GOOSE Set [ [~ ext Point ; m = M
@ sync.set 5, svset = , Cycles 3
Channels Start  Stop it Recreate Restore Vie
Direc. t¥ Connedion Charts  Layout
Hardware Generation Options Report Units Layout

T St T Tos St

= | ~System | Relay Details (Diagram) | Chart | Waveform | Phasors o
Gar\ara\Ommrns , 800 ol . o Legend:
Dala Entry: IDif and iRest i ¥ Points Not Tested
o . Source Location: Currents o & Points Tested
lew Point v
- H Winding 1 ~ IDff: |1.00In 3
5.00 7 Colors
Fauit Location Rest: [2001n Passed
o 3 Fail
Winding2 T /
Fauit Type: Inf ion-
' =onim w2 / Current Point
/ - IDif:
Vi - Rest
< 2 300 £
~" Test Points - ‘/
Points Tested
/
No.| Fault IDift IRest | Region | Opersted oime, =~ Time Status 200 ¢
4
/
/
1.00 a
E
;
/
ul"‘ 3 IRest [in]
0 100 200 300 400 500 600 700 800 900 1000 11

Errors List Protection Status

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

Figure 34

Another way is to use the “Sequence” feature of points by choosing the “Initial”,
“Final” and “Step” values. This way the software automatically creates the points.

| 0 5 1) = | Differentisl 202,160 (64 Bits) - CE-6006 (1730616) X
Home  Display  Software Options 2]
@ Hrd Set % GOOSE Set B ext Point — K25 Waveform GE System — M
@ syncset s, svset — s ‘BRelay , Cydles K
Channels Start  Stop Settings it Recreate Restore Vi

Direc. 3 Connection L Charts  Layout
Hardware Generation Options Report Units Layout

Test Set  Point Test  Search Test Test Settings

~Insert/Edit Points v |/ System | Relay Details (Diagram) )| Chart | "Waveform | Phasors -

General Options 890 it 7 o Legend:
J @ Points Not Tested
- Source Location: Sequence /
New Point. |~ e = / @ Points Tested
intial: (05000 Step: [1.000 5.00 Colors:
Winding2 ~ Fnal: [3501n  N2of Pointg 20 v Fail
Fault Ty ion:
= e v Current Point
7 - IDif
7 - Rest
g B 300 4
: i/
Test Points = /
Poirts Tested i
/
No.| Fault 1Dift IRest | Region | Operated oime. |~ Time Status 200 =
1 ABC 1001n 200In | Operstion - 4500 ms - Not Tested /f'
1,00 :
;
7
/
Dl/‘ i IRest [In]
0 100 200 300 400 500 600 700 800 900 1000 11,

Errors List Protection Status

13 | ONLine New Auwx Source: 110,00V Heating: 0%

Figure 35

Click on the icon highlighted below or use the command “A4/t +G .
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m{ IDEHE-= Differential 2.02.160 (&4 Bits) - CE-8006 (1730616)
Argquivo Home Display Software Options
5 = 3 sxt Paint
a = HrdSet <%0 GOOSE Set ’ > Mext Po
@ Sync, Set 5, SV Set { Clear test
Channels ] Start | 5to o
Direc. ©4 Connection - ! Clear a
Hardware Generation
Figure 36
It is verified that all points were successfully approved.
[ | O 5 [ = | Differsntisl 202,160 (64 Bits) - CE-6006 (1730616) - b
Home Display Software Options
G Hrd Set % GOOSE Set ’ B lext Po £ Waveform 0D System T M M . D}
@ sync.set s, svset & Clear test =1 5. phasors B Relay ~, Cydles
Channels Start  Stop Settings _ Present RE(antE Restore View
Direc.  t3 Connection - & Qrzarall @ sEL Report Chans  Layout
Hardware Generation Options Report Units Layout
TestSet  Point Test  Search Test  Test Seitings
Insert/Edit Points v | /System | Relay Detils (Disgram) ) Chart | Waveform | Phasors -
Insert/Edt Points Generdl Options 600 O Legend:
i [In] 7
¥ Ports Not Tested
/
New Point | . — / 2 8 @ Points Tested
el Winding1 5271 500 - -
Sequence 9501 / o Passed
Winding2 7 ) Fail
Remove a
400
Remove Al ABC y N Current Point
7 a - IDif:4,338 In
Vi - Rest2.259 In
g 4 300 27 o
Test Points < V4
Points Tested . ol
No. Fauit 1Dt IRest | Region | Operaied oime == Time Staus i T A
19| ABC 5271n 850In | Operation |  Yes 4500ms | 2871ms Passed /".
2| asc am2in | 950m | g Mo Passed U] 8
— /| ege
b1 5271 950In | Operation Yes 500ms 4028 ms Passed =] il
S L ! Rest fin]
IDFf and iRest ] Operating Region ] Time 0 100 200 300 400 500 600 700 B00 900 1000 1.

4

ON Line New

Errors List Protection Status

7.3 Search Test

Auwx Source: 110,00V Heating: 0%

Figure 37

To carry out the search test, click on the “New Line” field, choose the type of fault,
the restraint current value and confirm.
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£ | 3y 5 [ < | Differential 2.02.160 (64 Bits) - CE-6006 (1730616)

Display

Software Options

X

GF HrdSet % GOOSE Set [ [~ F= rm G5 System = M
@ sncset s, svset = By Relay , Cydles 3
Channels settings Recreate Restore
Direc.  t¥ Connection &) SEL Charts Layout
Hardware Generation Options Repart Units Layout
TestSet ot Test Test Settings
 Insert/Edit Points ~ | ~“System | Relay Details (Diagram) ) Chart | Waveform |/ Phasors <
Ganara\OmmVr\s 800 ol ] . o Legend:
Dala Eniry: IRest IRest:[2.00 In .
T ST an e g @  Found Poirts
1.00In 1.00 5.00 Colors
Fault Location Passed
Winding2 ~ 833 B / Fail
Fault Type:
- =T e 7 Current Point
/ - IDif:
Ve - Rest
< 2 300 £
~" Test Points - ‘/
Foints Tested 4
Vs
N¢|  Fault IRest | IDifiNom | IDiffReal Stalus 200 4
/
7
/
1.00 4 i
5 /
_/’ T
D[/ ! | Rest [in]
0 100 200 300 400 500 600 700 800 900 1000 11

Errors List Protection Status

3 | ONLine New

Aux Source: 110,00V Heating: 0%

Figure 38

There is also another way to add test lines, by adding a search string. To do this, just
click on the “Sequence” button and select the initial and final restriction current of
the search and the step between them.

B | [y 5 (g < | Differential 2.02.160 (64 Bits) - CE-6006 (1730616)

Display

Software Options

bed

a @ HidSet < GOOSE Set B > Ne 5% Waveform QD System rErs M
@ sync.set s, svset £ C = B relay , Cycles 3
Channels Stop g, Settings _ Recreate Restare
Direc. 3 Connection f C Charts Layout
Hardware Generation Options Repart Units Layout
TestSet  PomTest Search Test Test Settings
 Insert/Edit Points ~ | ~“System | Relay Details (Diagram) }"Chart | Waveform |/ Phasors =
General Options _ 800 o ] / o Legend
200 | ; -+ Search Points
. Source Location Sequence 7 &  Found Points
R | et < ’
Intial: (075010 Step: [1.000 5.00 7 Colors
Winding2 ~ Final: [9.75In  N2of Paints| 10 i Fail
Faut Type: |
- =emm e 7 Current Point
J - IDiff:
/ - Rest
< L4 300 4
7
" Test Points - i
Foints Tested
Vs
N®|  Fault IRest | IDifiNom | IDiffReal Stalus 200 -
1 ABC 200ln | 0800I Mot Tested /
/
1.00 4 i
/ /
7 ¥
ol | IRest [in]
0 100 200 300 400 500 600 700 800 900 1000 11

Errors List Protection Status

3 | ONLine New

Aux Source: 110,00V Heating: 0%

Figure 39

Click on the icon highlighted below or use the command “Alt +G .
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m{ IDEHE-= Differential 2,.02,160 (64 Bits) - CE-6006 (1730616)

Home Display Software Options
= o

a G= HrdSet <% GOOSE Set ’ B > Next Paint
@Sync.ﬂet 5, SV Set ¢ Clear test

Channels Start | Stop o
Direc. ©4 Connection - ! Clear a

Hardware Generation
Figura 40

It is verified that all lines were successfully approved

[ | O 5 [ = | Differsntisl 202,160 (64 Bits) - CE-6006 (1730616)

- X
m Home  Display  Software Options

@ HrdSet <% GOOSESet ’ W > Hext Point ke Waveform @D System =, M 5
= 2(
@ sync.set s, svset & Clear test - Phasors B Relay = ~, Cydles K3
Channels Start  Stop Settings _ Presen Recreate Restore View
Direc. t3 Connection - & Clearall [ SEL Report Charts Layout v
Hardware Genera tion Options Report Units Layout
TestSet  Point Test Search Test  Test Settings
" Insert/Edit Points = | /System | Relay Detils (Diagram) }'Chart | Waveform | Phasors -
Insert/Edt Li General Opti 6.00 Legend:
Inser nes eneral Options — Diffin] K (] gerne
el --- Search Points
E
i / Found Poirt
New Line v Winding1 ¥ @  Found Points
075In 1.001n 5.00 7 Y o Colors:
Sequence !
Winding2 [ 1
Remove

Passed
9750 0 7 Fail
Remove Al ABC 0
/
/

Current Point:

/ - IDif0.938 In
/ - Rest:,209In
< i

24 300 3
Test Points - s al
Poirts Tested
y
- i
N Faut IRest | IDifflom | IDiffReal  Stahs 200 -
9 | amC 775 | 488m | 458N Passed 4
0| aBC 8750 500l | 4230 Passed .00
7
aBC 978N | EIn | 4380 Passed J
v M Rest [in]
[ 10# Hom. [ 1D Real 0 100 200 300 400 500 600 700 800 900 1000 11,
ErorsList | Protection Status
2| ONLine New Aux Source: 110,00V | Heating: 0%
Figure 41

8. Report

After finishing the test, click on the icon highlighted in the previous figure or through
the command “Crr/+R” to call the report pre-configuration screen. Choose the
desired language as well as the options that should be part of the report.
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Presentation Setting >

Languagt Inglés En-US v

=EA

- [«] General Data Test

- [«] General Data of Tested Device
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DIFFERENTIAL.- TESTREPORT

Descr.: Differential

Date: 28/10/2021 11:09:10

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

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 Neighborhood
City: Uberlandia; State: MG
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Figure 43
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A.1 Terminal Designations
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Figure 44
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Characteristics

Settings

Low set point Ids

Setting range 30 % to 100 % of In1
Accuracy () =5
Resolution 1%
Drop-out/pick-up ratio 93.5% 5%

Percentage-based characteristic Id/it

Setting range 15 % to 50 %
Accuracy () 2 %
Resolution 1%
Drop-out/pick-up ratio 935% 5%

Percentage-based characteristic 1d/t2

Setting range None, 50 % to 100 %
Accuracy {!) 2%
Resolution 1%
Drop-out/pick-up ratio 035%35%
Slope change point
Setting range None, Inf to 18 In1
Accuracy (1 H%
Resolution 0.1 In1
Drop-out/pick-up ratio 935%3I5%
Test mode
Setting range Active/Not active
Advanced settings

Selection of restraint
Restraint on CT loss

Conventional/Self-adaptive

Setting range Active/Not active
Restraint on closing
Setting range Active/Not active
Magnetization Setting range 1%to10%
current set point Accuracy (V) %
Isinr Resolution 1%
Drop-out/pick-up ratio 90 % %5 % or 0.5 % In1
Time delay Setting range 0t0300s
Accuracy (1) 2 % or -10 ms to +25 ms
Resolution 10ms
High set point idmax
Setting range Conventional restraint 3018 In1
Self-adaptive restraint None, 3to 18 In1
Accuracy () 2 %
Resolution 1%
Drop-out/pick-up ratio 935%35%

Second-harmonic set point for conventional restraint

Setting range None, 5to 40 %
Accuracy [ 5%
Resolution 1%
Drop-out/pick-up ratio 00 %3

Second-harmonic restraint for conventional restraint

Sefting range

Phase-specific/Global

Fifth-harmonic set point for conventional restraint

Setting range None, 5 to 40 %
Accuracy (1 F%
Resolution 1%
Drop-out/pick-up ratio 90 % 35 %
Fifth-harmonic r int for ional i
Setting range Phase-specific/Global
Characteristic times
Operating time high set point <45msat2ld
Operating time percentage-based curve <45msat2ld
Reset time <45msat2ld
Inputs
Designation Syntax Equations  Logipam
Protection reset P87T 1_101 ] B
Protection inhibition P87T 1 _113 ] 1]
Restraint on closing P87T_1_118 | | a
Outputs
Designation Syntax Equations  Logipam Matrix
Protection output P87T 1.3 ] 2 8
Protection inhibited P87T_1_16 ] ] -
High set point P87T_1.33 u a -
Percentage-based thraeshold P87T_1_34 = E] -
CT loss P87T 1 30 u ] -
Test mode Pa7T 1 41 u 8 -

Rua Visconde de Ouro Preto, 77 - Bairro Custodio Pereira - Uberlandia - MG - CEP 38405-202.
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Equivalence of software parameters and the relay under test.

Table 3
Differential Software SEPAM T87 Relay
Parameter Figure Parameter Figure

Voltage (Wind. 1) 25 Rated Voltage Unl 12
Voltage (Wind. 2) 25 Rated Voltage Un2 12
Power (Wind. 1 and 2) 25 Rated apparent power 12
Vector group 25 Vector shift 12
| Prim (Wind. 1) 25 Rated current (In) 10
| Prim (Wind. 2) 25 Rated current (I'n) 10
| Sec (Wind. 1) 25 CT rating 10
| Sec (Wind. 2) 25 CT rating 10
Differential Settings (pickup) 27 Ids threshold 16
Instantaneous Settings (pickup) 27 High set 16
Id/It 28 Id/It threshold 16
Id/1t2 28 Id/It2 threshold 16

Change Point 28 Slope change point | 16

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