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Test Tutorial

Equipment Type: Protection Relay

Brand: Schneider

Model: SEPAM T87

Function: 32R or PDOP — Power Directional

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

Objective: Perform tests on the reverse power function to verify
directionality

Version control:

Version | Descriptions Date Author | Reviewer
1.0 Initial release | 06/05/2022 | 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 Power Directional 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.

Aux Vdc
Max.
300V

G
[

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.

A ANALOG OUTPUTS

= @ G-
s @G-
« @0
- @O
< © @
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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:

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



O 4
NPROVE

INDUSTRIA & COMERCIO

A ——
INSTRUMENTOS PARA TESTES ELETRICOS
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

= DR B8 Al 4y -0

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/feedsr {* Feader " Incomer Time: synchronization mode
Phase notation |None ﬂ
direction M ﬂ
Active setting group for all protection functions. Remate contral and monitaring

ISetting group -‘-\I =l [~ Remote protection settings enabled

™ Remote control with select before operate [SBO)
Metering

Integration period 5 | Thin Avpiliary voltage monitoring [ aus]

Meter increment [ On

Active energy 01 lKWh ::l l.-.ie—
Reactive energy 01 KVARR ::l ISD—

Temperatures *C " F 1
Curnulative breaking cunent EE535 s
alarm threskold
Edit Sepam label .. | Pazsward .
‘- £ |Connected Transformer T&7 Sepam xooo 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 ot

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.

| i] SFI?&rﬂﬁM‘;.B - Ea’serg;r Sepa;'n serie;SD - [Connect}nn wmdow]i o - o - a

ﬂ File Edit Operation Sepam Application Options Window 7 - &8 x
s DEUdBRS ELreEm FUhedy -0 i
Sepam hardware ] General characteristics  CTAT zensors l CTAT Supervision ] Particular characlerist\cs} Cantrol Iogic] Logic I.J'Ds] GOOSE ]

CT-VT sensors Single-ine type |1 - & EC " ANSI I:l
CT rating -

o . m 1 Rated current [In] 200 A :I
:i NARERE R B it (1t 200 A =
\ E aze curent [1b] :I
Residual curent Hone
3l lo
—[ 1n.1z213 -
o £

Residual curment Hone

J.

CT rating 14CT

H Rated curent (I'n]

2 kA
. Rated primary valtage [Unp| 110 kW
; 115 K

Rated secondary woltage [Uns]

]

VO Residual volage 3 sum

ar
rnrarz -
o £
‘ £: |Connected ‘Transformer T&7 Sepam oo Operation Remote controls inhibted | 03/05/2022 16:5¢

Figure 10
3.3 CT/VT Supervision

In this tutorial this functionality is not used.

E SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] - O *
E File Edit Operation Sepam Application Optiens Window 7 - 8 X
| DEHSRS|(Eh e Als 40 <- 0

Sepam haldwale] General charactarist\cs] CTHT sensars CT/WT Supervision 1 Particular charactalist\cs] Control Iogic] Logic I/Ds] GDDSE]

CT/VT circuit supervision {"tiose advanced paiameiers | |
- Main - - Additional -
On r -
CcT CT time dalay 150 Wj 150 W:I
Echavior 21B/46/40/51N/32P/37P/320 /67N /7T8PS/B4REF | © Mo action {* Inhibitiar " Mo action " Inhibition
On -

Partial volage loss (linv Viny]

-
Tirne delay lir, Viny 500 ms :I
linw threshald 5 %In

Wir threshold 10 #n

VT

Loss of all woltages [3v/211] r
272U time delay 1 s 4
“altage presence detected by * CEB postion ¢ Logic equation
Test presence of current r

218,27,270,27TN,32P 220, 37P 40 " Mo action {+  Inhibition

Behavior 47 50/27 50V/51Y.53 53, 76PS
67 & Non-directional " Inhibition
B7N & Mon-directional " Inhibition
.- £ |Connected Transformer T87 Sepam xoo Operation Remote controls inhibted | 26/10/2021 17:0¢
Figure 11
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3.4 Particular characteristics

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

il SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window]
ﬂ File Edit Operation Sepam Application Options Window 7 - 8 %
< DFESRS @ o ALl dsy <D

Sepam hardwara] General chalactamstics} CTT sansms] CTAT Supervision  Particular characteristics 1 Contral |Dgn:} Logic If’Ds} GDDSE}

[ | [ e |

Particular characteristics

Transformer

=

winding 1 ‘wiinding 2

Fated volkage Un1 ’T W::I Un2 ,11— W::I | Fated apparent power ’W ’W::Il

Rated cunent In1 W ’—_::I In2 ,2— ’k_—::I
e [a = m» 2 [ | Vector shif m |

Base current Ib

'- * |Connected ‘Transformer T87 Sepam xooo Operation Remote controls inhibited  |26/10/2021 17:0¢
Figure 12
3.5 Control logic
Disable the options in this field.
ﬂ SFT2841 v 17.2 - Easergy Sepam series 80 - [Connection window] — m] x
- 8 X

ﬂ File Edit Operation Sepam Application Options Window 7
= DE GRS @ AL 40 <

Sepam haldwara] General chalactamslics} CTVT sensnrs] CTAT Suparvismn] Particular characteristics  Contral logic ]Lngicl!ﬂs] G00SE I

[ | =]

Predefined control logic

Swwt.t.:.h‘geal el Automatic transfer
[~ in r
e =]
-~
Marmally oper
r
200 ms ::I
0 ms ::I
Logic: discrimination
[~ On
¥ | |Connected Transformer T87 Sepam xoox Operation Remote controls inhibited  [27/10/2021 13:5¢
Figure 13
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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 - 8 x
s DEEHEBRS|(RALT=0/R] AL NS <-B
Sepam hardware} General characlerislics} CT-T sensurs} CTAT Suparvisiun] Particular chalaclerislics] Control logic  Logic 1/0s ] GOOSE ]
Logic input/output assignment ‘ [ ooy |
Used | Charact. [Pulse |
01 |Yes NO |
02 |Yes NO
03 |Ves NO
04 |Yes NO
05 |Ves NO
200 |ms ::I
'- £2 |Connected Transformer T87 Sepam X0 Operation Remote controls inhibited |27/ 072021 14:12
Figure 14

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

=[] 2o € Fet

Figure 15
3.7 32P: Active Overpower / Reverse active power

Up to 2 stages can be set for this function, each stages being configured for
overpower tripping or for reverse power tripping. This tutorial uses a single element
being set as reverse power. The values found in the test will be divided by the Current
Transformer Ratio (RTC) and by the Potential Transformer Ratio (RTP). For the
power directional function, configure the following settings:

Table 2
Power threshold | 4A5MW (primary)
Type Reverse power
Delay 200ms
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i ﬂ SFT2841 v 17.3 - Easergy Sepam series 80 - [Connection window] — O
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 X

PR - N P N ey ) :

| Application] 50,51 1-4] 50/51 5-8] 5IJN;"51N1-4] BOM/S1M 5-8] EEIBFI 46 ]49F|M5| BdHEF] 877 ] 67 ] 67N I 32P I| 24 ] 2a|»|

32P: Active overpower | | '
On Latching Type Power threshold Delay
Urit 1 v u |F|eve[se power j ’E MW ::I lﬁ IF::‘
Uit 2 I I |F|everse power j [11 [mw :I [To0 IF::‘

Tripping behaviour

01 02]03|04]05|L1|L2[L3|L4|L5|L6[L7|LE LS| English Local Rec.
a32P-1[H] OVER P POT. ATIVA REVERSAREES

Bl U luERp 0T ATAREESAl

!- £ |Connected Transformer T&7 Sepam xooo Parameter =etting Remote controls inhibited | 04/05/2022 15:4f
Figure 16

3.8 Matrix

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

= [t E!aFct

Figure 17

In the “Protection” field and in the “Outputs” tab, configure the tripping of the
reverse power directional function to be sent to output number 1.
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i ﬂ SFT2841 v 17.3 - Easergy Sepam series 80 - [Connection window] — O
ﬂ File Edit Operation Sepam Application Options Window 7 - &8 X

iﬂDD" =R v =~ NN N P K N e i
| ITputsI]LEDS]Events]

I Pratection I

Logic 43R5 - alarm
E4REF -1
-— E4FEF -2 [
npuits -
I
E quations -
]
L [ ]
32P -1 [ =
]
]
I i
NN
]
L[]
[ [

I Selection enable [function not activated] |

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

‘- £ |Connected Transf_u_rrnerT&T" Sepam xooo Parameter =etting Remote controls inhibited | 04/05/2022 1807

4. Power Directional software adjustments
4.1 Opening the Power Directional

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

FigUre 18"E

Click on the Power Directional software icon.
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| &= Conprove Test Center 2.02.182 — *
— |
~ < Conprove Test Center |
CONPROVE Version 2.02.182
| |
| General Secondary Measurement i
General Tests Secondary Tests Applications for measurement
& Quick [ Differertial Wy Multimeter
&, vCe Aux 1% Power Directional
m Calibration (" Distance
T Test Plan ﬁ, Master
Remote Generation Meter
% Power Quality Setup
«lﬁ; PSR 0o Equipment Set. / Tests
0.
_ﬁ T ﬁ Settings
Primary LI Hamonic Restraint p L Blioe
Primary Tests % Trrsmee tw Software Language v
$ cT ¥ Synchronism
& yT y
T Owercurmrent
< Transformer E] Transducer Support
. Documentation and assistance
§2 Resistance [ Transient Playback
L PMaster U Vohs/Hert L Tutorials
= e : D Videos
@ Contact
Other d Foum
Additional applications 43 User Manual v
[ Transient View 49 Quick Guide v
B, Validate PDF Reports G Sef-diagnosis
W Statistical Analysis 2% Remote Access
Copyright © Conprove 1984 - 2022
Figure 19
EinEd-

m Start Display Software Options (2]

- — —
% Config Hrd €% Config GOOSE Settings x
@ config sync 5, Config SV
Direc
Channels ¥ Connection Fo=r] General Inform.  System  Notes&0Obs.  Explanatory Figures  Check List  Othes  Connections
Hardware Test:
Shooting Search  Roue  Test Seftings Do Deser Date:
" Insert/ Edit Points =
et/ G Tested device
| b\, Type ABC
| " Subttle
. - | Untested Points
NEW Point v oA 1 Location:
Ind & Substation: ‘ V‘ @ Tested Poirts
i Bar:
Address: | ]
o | -
Responsible:
Name: | ~]
Test Paints
Tested Poirts
Tool Test
No. SIVAl AngS[1 P | Q
3| CE6710 Series Num  [08703227CCM33222211USHVRGLGLGL2Z0RXD
= Defaut  {w oK Cancel
Tipo: Points [ Generallnfo (@ Powa !
o e - | ot
Error List | Protection Status
1 ONLine New Auxfont 000V Heating: 0%

Figure 20
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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.

@ | [y = g = | Power Directional 2.02.182 (64 Bits) - CE-6710 (0970322)

Start Display Software Options

a ﬁd Config Hrd Cfg Config GOOSE B > Mext Point of Clear test ’ g ﬁy_’;Waueform
- . —
@' Config Sync 5, Config 5V ¥+ Mext Line 4 Clear a ll 2 5{—» Phasors
Direc . start  Stop Static settings .
Channels t¥ Connection Generation = @ Trajectory
Hardware Generation options

Figure 21

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.

OF
FloEds-
Start Display Software Options (7]

- = —
% Config Hrd % Config GOOSE

l

Settings

@ config sync 5, Config SV
Direc 5

Channels {4 connecten General General Inform_ System  Notes&Obs.  Explanatory Figures  Check List  Others  Connections
Hardware e
Shooling Search  Foute  Test Seftings Directional

Power Descr. Date
" Insert / Edit Points

Tested devi
Insett / Edt sed device

Idertf: Mode!

I

Type: Manufacturer:

NEW Port v L0 9 Location

Ind

Substation:

<

Se
equence Bay:

0.00A | Address:

City:

- State:

Responsitle:

Name:

<

I

Test Points

Sector:
Tested Points

Registry:

Tool Test
No. S[VA] | AngS[1| PIW] | Q@
| CE-6710 Series Num : [09703227CCM33222211USHVRGLGLGL2Z0RXD

= Defauk |w oKk
Tipo: Parts [ General o (8 Powe !

E——— A il

Error List Protection Status

3 | ONLine New |Auxfort: 000V |  Hesting: 0%
Figure 22
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.
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Settings *

General General Infam. System  Motes & Obs. Explanatory Figures Check List Cthers  Connections

NOO1 > || =
Directional

Power Mominal Impedance  Source

— . OForward QEf .[ I

mAdssw

-

Phase Seq.: ABC e c H [L [.[
13

Frequency: 60 Hz w b

Jp power:  |6,90 MVA
10: [230MVA @ —»| OB
®
Primary Voltage (FF): [12.28 KV j{ =

Ny [7e7RV
Primary Current: W
Secondary Voltage (FF): W g
Ny [Bsa0v
Secondary Current: W
| VIRF: 1155 Phase | F Meutral | N Ground | E Displ. | D
CTRF: [g000
VIRD/VIRF [100 Voltage Currents
CTRE/CTRF: |1,00 1] Va a ktoVO: [1.00

Invert Polarity: k to W2
[ vTsF cTsF
CvTD OcTE

3 Ve

IE ktoll: |1,00
IEF ktol2 |1,00

(- -0 N - I )
33

= W= =
[=]
=

D 4] w EP

Defaut  {w oK Cancel

Figure 23
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.

@ | 3 3 g = | Power Directional 2.02.182 (64 Bits) - CE-6710 (0970322)

Start Display Software Options

&= Config Hrd €50 Config GOOSE B > Mext Point o Clear test
: ) ~ L o
@, Config Sync 5, Config 5V % Mext Line b Clear a
Diirec ) Start Stop
channels] T+ Connection
Hardware Generation
Figure 24
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Then click on the highlighted icon to configure the hardware.

Channels Direct. a X
B . Hard.: Nodes: ;
. Model Reset for Hard. e O Basic : Sl I' o Coxsam)
| Connected Set
CE6710 ~ Ad d
| @ O #dvance E;g—‘ GOOSE... Autoassociate Iv HAutoassociate Iv Cancel
4 Seral Number:
E 05703227CCM33222211USHVRGLGLGL2ZORXD ~ .. (@ ONLine S, 5. Value... Clean Iv Clean Iv o
o Import.... Export... ES
| Outputs: Analog. and 5V Inputs: Analog. and 5V Qutputs: Binary, GOOSE and Analog DC Inputs: Binary, GOOSE and Analog. DC Logical
" Analog Outputs Sampled Value Outputs L kid
NOD1 |- - oy
— L Voltage Channels F vy |-
111 o O Forward QB> g | % ~|
Nominal Line  Source W“L'"" Hardware Point
il | T
T e _ IIEE--
= AD_V02 V2 ~ | NOO1 |vb -
Phase Seq:  ABC v aovo3 V3 v [Noot  wlve
I power: |47.80 MVA AD_WD4 V4 - | NOO1 > \u -
1gp: [15,93 MVA
Primary Violtage (FF): |13.80 KV
| ) [7a7Rv G
| Primary Curent: [2.00 kA R
Secondary Voltage (FF): |115.0V
Ny [66.20v Cument Channels e '| ¥ '| -
Secondary Current: [5,00 A Voltage Channel Currents Channel | Descr. Hardware Node Point
o | T e B[ e ow o[ o L
VLN 100 FN (2 Vb AD_VD2 - F |6 b AD_I02 v AD_102 12 ¥ | NOO1 > lb -
CTRF: |400.0 3 Ve AO_VD3 v 7 lc AO_I03 AO_103 12 ~ [NDO1 vl «
VTRD/VTRF: |1,EIEI Vab ~ E |8 IE e AD_l0s 14 - | NOO1 > \u -
~ o il - - -
CTRE/CTRF: ,r FF Vbe EF |9 IEP AD_I05 15 MO0 uo
Vea e AD_I06 & | NOO1 v uop -
Reverse Polarity
[l OvrsF O cTsF D 4] w -
il Ovro OcTE o =0 bl 20
| kV2 - k.12
l () Equal Parameters Among Nodes k |ovo 1o [ovz |00 k |wh 100 [w2 [0
-
Figure 25

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 X |
Master Slave 1  Slave 2 Main  Sampled Value  Cthers
Binary Outputs: Auiliar Source:
Model  CE5710 Serial Number 05703227CCM33222211USHVRGLGLGL2ZORXD Initial State Initial State p—
BO1: w BO3: v
Analog Outputs: NGO e 220V
BO2: NO @~ BO4: NC  ~
. Standard - Voltages: = 0V
| © 4x300V; 100 VA vt
= BOS5 and BOG type: 60V
O 2x600V; 180 VA vi @ @ e
) 2x 300 V; 150 VA v2C @—=2 © Conventional  BO5: NO v 8y
- va BOE: v
O 1x 600 V; 350 VA V3 ‘ .—lns O 24V
= va —~ - -
O 1x300V; 250 VA . l ™ () IRIG {BOS) /Clock (BOB) Other
Off
Transistor TIL 110,00 V
(O Customized Assoc. i E
) Customized Assoc () Connect VTs Binary / Analog Inputs:
Standard - Cumrents: BI1: | Bl- Contact =
© 6x 324 210VA BlZ: | BI- Contact h
O 3x64A; 400 VA B3 e
= .l_‘_' n Bl4: | Bl- Contact hd
() 2x 96 A; 550 VA .—.N‘I
) 21000 A; 300 VA ! Bl - (s Contact ”
O :
- o R 2 C @ BI6: | Bl- Contact ~
() 1x 192 A; 1100 VA 13 . aN3 BI7: | Bl- Contact =
O 1x6.00 A; 360 VA 4 : B -
14 . ang BI8: | Bl- Contact
BIS: | Bl- Contact hd
N5
5 C@— 6 BI10: | BI- Contact -
Electromechanical: 16 . N BITL: e i
() 1x 75 A; 700 VA BI1Z: | Bl- Contact -
() 1x50A:; 700 VA [T Considers absolute values to Voltage-BI i: ;:‘:z z‘z,ooz::: ;OOVM

& . = _
s () Range 1.25 A Cancel

Figure 26

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

Channels Direct. [m] X
o
I CE6710 Set O Advanced |,
| @ %5 GOOSE.. Cancel
+  Serial Number:
£ 09703227CCM33222211USHVRGLGLGL2Z0 S, 5. Val
& 09703227CCM3322221 1USHVRGLGLGL2ZZ0RXD . B ONLne w 5. Value. .. Import... Expot..
Figure 27

6. Power Directional Adjustment
6.1 Directional Power Screen > Definitions

In this tab you can adjust the pickup definition, power, time and angle tolerances.
These tolerances should be consulted in the relay manufacturer's manual (available in
Appendix A). There is also the option of limiting a maximum value for both voltage
and current.
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Settings *
|
General Directional Power Elements
General Options
Directional Pickup Adjustment Mode 5 o
Fiovess, -W::}Mﬁ'\]’ A | B } i +\'5l;“+;‘\.l',f\r
Pickup definition: Set in Power ~ f \\ T S jff
O VR | f,f*i'\ Jr'f-\_\_\
AU VA ) \l‘ e . ; .
g i s
Power Tolerance Time Telerance y e \\ Jr_.‘; S, \'\\
el K W e i y L
Relative: |5.00 % Relative: [2.00 % I;"““*\\ ;"/ }‘(--ﬂ ---H}"f\ \\ ) /d\.
o L
Absalute: 0,50 VA Absalute: 100,00 ms / M“‘“\\ j,«" \\\ /;’f % /’/ ‘-.\\
y S R S
! -, = =g ~ Y
! < o o Y b
Angle Tolerance | H H\b‘: S| z‘// Y i
i H T I ) b
:' ] el -; :
Absolute: [3,00° ! I‘. ¢ ,"%‘m ;: j ,i
i | b 4 N \\_: Iy Ir.' /
. b " /{/\ Ny Yo \\ ; !
(] Enable Voltage Limit (Phase-Phase) h L _ _,,/\ ey g
- —— '\‘ AN I/ A ; . )f
Maximum -~ Relative Tol: 2,007 i . //,.:‘1 \"*ff \M’/ ;}a&\ .
| = &Y ¢ "\,
5,00 V 2 i \ £
. Tt e ;
) Enable Cument Limit S ffx“‘--m_ -,
N S e i .
Mirimum 5.00 % | i / \ e _
¥ \\ f,r_\\“- ‘)< /,
D1 / = |- = " -
—— W WA == ", 4 VAr
& &
QK Cancel

Defaut  {w ]

Figure 28
6.2 Directional Power Screen > Directional Power Elements > Active

Here the reverse power directional element is configured. To do this, click once on
the highlighted “+ " icon.
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Settings x
|
General Definitions | Directional Power Hements |
Reactive Apparent
Directional - ,
Power _\giv Fi v I
No. Hab Descr Direc Trip Pkp 30 Pkp [VA] Time |Colo
Individual Directionality
Forward
In the Max
| MNomnal
g I_PE!
Default iv QK Cancel

Figure 29

For the first element change the name to 32R, choose the directionality as reverse, set
the pickup value and the run time. Remembering that the pickup value must be
referenced to the secondary according to the following formula:

Pprimary
Psecundary = m
_ 45M
Psecundary - (110K) . @
5 ) * D)

Psecundary = 235,22W

In the “Individual Directionality” tab set the “Reverse” option, the maximum torque
angle “ATM” should be set “Normal” and the positive and negative angular offset as
90° and -90°.
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Directional :
Power Saiv| 3

General Defintions  Directional Power Hements

Active Reactive Apparent

Descr Direc Tnp Pkp 3@

2352w

Individual Directionality

Direc: Reverse
Trip:  In the Max
ATM  Momal

LY e /"

s . et A - S
l A . S APV

kY
; N
il ¢ o

wo: [o.00 B

dAngPos: [9000° | | & L“-}/)—‘{ P T
dAng Neg: IW g }3{/ \‘\ 7‘"“‘*- ---"K 4

P - 5, SO ; - -
AP dn Y N e

Defaut  {w oK Cancel

Figure 30

7. Test Structure for function 32
7.1 Test Settings

In this tab, you must configure the trip signal direction with the binary input, in
addition to configuring the generation channels. Enter a pre-fault with rated voltage
and current with a time of 100ms.
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| o - CE- _
1 | [y 5 [d = | Power Directional 202171 (64 Bits) - CE-6710 (0970322) a X
Start Display Software Options (2]
% Config Hrd &% Config GOOSE [ > Mext t Exr Waveform ==
@ config Sync 5, Config SV > MNext Line - Phasors
Direc Stat  Stop Settings Rebuild Restore View
Channels t¥ Connection © Trajectory m ©  Graphics Layout -
Hardware Generation options Report  Unids Layout

Direc. Generation Charnels |8 Enablc PreSimuation 1 () Enable Pre-Simulation 2 () Enable Post-Simuiation Modo de Teste
Generation Channel Mode Trf Ea ABC ™
Va | AD_VO1 (Hrd: V1) -||w B640V  [0°
Vb | AD_VOZ(Hid VD) M B640V | 2400°
Ve | AD_VO3(Hrd:V3) || 8640V | 1200° RTPDesloc / RTPPhase
VD - 1,00
la AD_I01 (Hrd: 11) =|n 500A 0 RTCTema / RTCPhase
b AD_I02 (Hrd: 12) - 500A 24007 oo
e AD_I03 (Hrd: 13) Ml B 500A 1200° -
= = O nv. TP’ Phase
) Inv. TP Shitt
() Inv. TC's Phase
Pre-Smulation Time1: | 100,00 ms 0 Inv. TC Tema
Binary & Goose Outputs - Missing Binary & Goose Outputs - Pre-Simulation 1
EQ 0.0.0.0.0.0 ~|[e0 0.0.0.:0.0.0 ~
GO Go
Direc. of the Interfaces of Operafion Search Test

Fesie | foeen Intil NA ~ Intial step: Absolute Resolution: [100,00 ma

No Curve \ntert Trip Min Resotfion ~  Relative Resolution: |0,10 %

|52 B0 (Hrd: B~ Max Wit Time Region NO Operation: |2,00 s

Waiting Overtime Operation Region: | 100,00 ms |
Reset time: | 100,00 ms.

et e e ——— ]

Start Interf. Software v Based Only on Generated Values @

Wit for PPS [ 0,005 Cydle to Cycle Generation (@

T3 | ON Line New Aux font: 110,00V Heating: 0%

Figure 31

7.2 Shooting Screen

In this tab click on “Sequence” and choose the value of the initial and final power
and the step. Repeat the process for the angles as shown in the following figure.

X

18 | [y (5 [ < | Power Directionsl 2.02:182 (64 Bits) - CE-5710 (0970322)

Start  Display  Software Options [7]

@, Config Hrd £ Config GOOSE W > Next Point [ 3 =y LY ‘F&?

@ config Ssync 5, Config SV » L . Fil @ k3
Direc Stat  Stop Settings Report Rebuild Restare
Channels ¥ Connection & Traj m ®  Graphics Layout
Hardware Generation options Report  Unids Layout

Seach  Route  Test Settings

" Insert / Edit Points -

General Options

Trajectories

s+ Type ABC

(0 Pot. Relativaa:  SNom " Sublile:

Sequence
No. of Points:

NEW Port V Test Type: [Tests..  ~ |[84 ’,/

Power (5) #ngle (@)
: Seart: [060KVA || Sat:[000°
Final: [0.60kVA || Final:[33000
Step: [200.00 V7 || step: [30.00°

4 Untested Points

// @ Tested Foints

Test Points | -
Tested Poirts
Element - Ti Ti
No. = SIVA] | AngSIl1 PIW] | QIVAQ |pofareme Region  Acted | yorte | QoS Vv
8
Foints
ErrorList | Protection Status
3 | ONLine New Auxfont:  11000V|  Heating: 0%

Figure 32
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Start the generation by clicking on the icon highlighted below or using the command
“Alt +G .

e E=A" EA Power Directional 2.02.182 (&4 Bits) - CE-6710 (0970322)

m Start Display Software Options

a ¢ ConfigHrd <% Config GOOSE ’ - > Next Point o Clear test
@, Config Sync 5, Config 5V » NextLine % Clear a
Direc ] Start | Stop

Channels T3 Connection °

Hardware Generation

Figure 33
7.3 Final Result of the Shooting Test

In this test, it can be verified that within the operating region the relay operates within
the predicted time plus its tolerance. In the case of the non-operation region, the relay
does not act, proving the correct functioning of the function.

9 : | _CE _
1 | [y 5 [d = | Power Directional 202182 (64 Bits) - CE-6710 (0970322) o x
Start Display Software Options [2]
#% Config Hrd £ Config GOOSE ’ 0 > Mext Point gf Clear test ’ | Bewaveform G (D) M DZIﬁ]
& config Sync 5, Config SV » NextLine g Clearall n =1 4 phasors E Pl |Es K
Direc Start  Stop Geragdo  Settings Report Rebuild Restore View
Channels ¥ Connection - Estatica = § Trajectory HE|®  Graphics Layout
Hardware Generation aptions Report  Unids Layout
Shooting Search Route  Test Settings
" Insert / Edit Points - =
Insert / Edi = N N
) ) W VA ~_ wiwa Type ABC
ABC Pot. Relativa a:  SNom s h . Subtile:
- ' & Untested Points
NEW Point v 5
: @ Testod Pots
Sequence 1
Colors OK Emor
S: 0,887 kA ; : 144,888 °
Bemove P 0,725 kW ; Qs 0,510 kVAr
Remove Al
~ Test Points -
Tested Points
_ Time Time -
No. SIVA] = AngSIT PMW] | QIVAQ | Region = Acted  pNominal  Real &=
A - i - Not
82 | -2000VA | 3300° | -1732W |1000VA | gporston | Nt Approved
83 | -4000VA | 3300° | -364W | 2000VAr | Operation | Yes | 2000ms | 247.5ms | Approved
B [-0G00KVA 3300° | -0520KW | 000VAr | Operaon | Yes | 2000me | 279ms  Approved
v
Tipo:  Points + [ General Info (@ Power (] FP [ Ref Hem. @ Performance B Time (] val 7‘;\“‘% S
Y
Error List | Protection Status
3 | ON Line New Auxfont: 110,00V |  Heating: 0%

7.4 Search screen

In this tab, the power value that starts the relay is evaluated. For convenience, a
sequence of values will be inserted, set the “Test Type” field to “ABC”. The field
“Line Definition” was defined as “P”, with an initial value of -150.0W and a final
value of -300.0W. In the “Variable (Q)” field, the initial value was 600.0Var, the
final value was -600.0Var and with a step of -200.0Var.
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1 | [y 5 [ = | Power Directional 202171 (64 Bits) - CE-6710 (0970322)

Start Display Software Options (2]
&, Config Hrd <% Config GOOSE W > NestPoint o Cleartest [y By Waveform A, M =
- v = < > [ 2l
@ config Sync 5, Config SV » Nextline € Clear all pg\ v

X

ChDa::(e\s £3 Connection Stat  Stop Settings 6 Trajectar epor m GR;!:]\.’I"\:S; RL:;SL’: Vies
Hardware Generation options Report  Unids Layout
Shooting Route  Test Settings
| Insert/ Edit Points | - sors | Trajectories =
General Options WA N S 4 wi-e  Type ABC
ABC - N " Sublitle:
= Seauence No.of Paints g Untested Poirts
New line iv =apie 7 - & Poirts Found
Line definition Variable {Q) =

=== Search Lines

Type: P v || Start: |0.60KVAX

Colors OK  Emor

Start: [150.00W || Final: [0.60 kvAr Y
Final: [300.00W || Step: [-200.00 v y
|
/m - f:
Tested Poirts ;
Flemeat | Ti Ti i

No. SIVAI | AngSIT Pl | QA1 |Roforomce| Momindl  Resl va Vb v

s
Points i var P N e )""
Error List Protection Status
3 ONLine New Aux font: 110,00V Heating: 0%

Figure 35

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

@ | O = [ = | PowerDirectional 2.02.182 (64 Bits) - CE-6710 (0970322)

Start Display Software Options

&= Config Hrd <2 Config GOOSE ’ E > Mext Point of Clear test
@ config sync 5, Config sV % Mext Line §% Clear all
Direc ) Start | Stop
Channels T+ Connection -
Hardware Generation
Figure 36

7.5 Final search test result
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1 | [y 5 [d = | Power Directional 202171 (64 Bits) - CE-6710 (0970322) — a X

Start Display Software Options (2]
#% Config Hrd £ Config GOOSE ’ B > Mext Point gf Clear test - Fxr Waveform M . %
@ config Sync 5, Config SV » NextLine g Clearall - Phasors pg\ \

Direc Start  Stop Settings Report Rebuild Restore View
Channels t¥ Connection - © Trajectory m ©  Graphics Layout -
Hardware Generation aptions Report  Unids Layout
Shooting  Search Route  Test Settings
" Insert / Edit Points - Trajectories =
Insert / Edi
\,- \P&r Type ABC
ABC " Subtitle:
; “\ gr Untested Poirts
Newine v ) & Foints Found
i N
; === Search Lines
Sequence
Bemove
Test Points | -
Tested Points
Element | Ti Ti
No. SIVAl | AngSI1 Pl | QA1 |Refercmce| Nomindl  Real | V2 v

01 |OSskvA | TI12° | 2333w |0S00KVAr| R | 2000ms | 276ms | ogl’ | TV
02 | 431VA | 12037 | 2333w |4000var | 2R | 2000ms | 2829ms | 000V | HOOV

'
o3 3073VA 1394° -2333W | 200,0 VAr 32R 2000ms | 2562 ms SDgD{V 50,00 l

24007

Tipo: Foirts ~ [ General Info @ Power @ Ref Bem. @ Time @ V21

Error List Protection Status

T3 | ON Line New Aux font: 110,00V Heating: 0%

Figure 37

It is verified that all active power values are then within the tolerance region provided
by the manufacturer.

8. Report

After finishing the test, click on the “Present Report” icon in the previous figure or
using the “Cetrl +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.

[ 28 Presentation Setting =

Languags Inglés En-US e

= @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

| [+ [ Test Results

- [ Selected Simulation Charts
- [ Notes and Observations

- [Bll Explanatory Figures

- [l Check List

- [ Connections

QK Cancel

Figure 38
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B
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Close Print
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setup  OfficeWord to POF % page page  Preview

print Export

zoom Preview Close

T
cv’b’» 06600k CO-600x M“ 06-600)( IHDQ'IIAICOI!ICIO

POWER DIRECTIONAL. - TEST REPORT

Descr.: Reverse Power Directional
Date: 05/05/2022 15:16:51

; Software: DirecPot_CTC; Version: 2.02.171
anuonsble. Michanckembachde 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

City: Uberlandia; State: MG

Printing Preview...| N° of Pages: 11

Figure 39
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APPENDIX A

A.1 Terminal Designations
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Figure 41
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A.2 Technical Data

Characteristics
Settings

Tripping direction
Setting range

Ps set point
Setting range

INSTRUMENTOS PARA TESTES ELETRICOS

Mormal / reverse

& % of Sn @ to 100 9% of Sn @

Accuracy (1) +5 9% for Ps between 5 % Sn and 40 % Sn
+3 % for Ps between 40 % Sn and 120 % Sn

Hesolution 01 kW

Drrop out/pick up ratio 106 %

Time delay T

Setting range 100 ms to 300 =

Accuracy (1) +2 % or -10 ms to +25 ms

Resolution 10 ms or 1 digit

Characteristic times

Operation time <120 ms
Overshoot time = 65 ms

Heset time < B0 ms

Inputs

Designation Syntax Equations Logipam
Protection reset PAITP x 101 =

Protection inhibition PITP x 113 m

Outputs

Designation Syntax Equations Logipam Matrix
Instantaneous output (pick-up) P37P_x_1 ]

Delayed output P37TP_x 3 ] ]
Protection inhibited PATP x 16 m

Xx: urit number.

(1) Under reference conditions {IEC 60255-5).

(2) Sn = +/3.Un In.

Figure 42
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 3
Power Directional Software SEPAM T87 Relay

Parameter Figure Parameter Figure
Pkp 3® 30 Power threshold 16
Direc. 30 Type 16

INSTRUMENTOS PARA TESTES ELETRICOS _—
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