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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 RET670 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 4 on the relay

terminal X11 and the negative (black terminal) of the Aux Source Vdc to pin 5 of the
relay terminal X11.

Aux Vdc

Max.
300V

Figure 1

1.2 Current and Voltage Coils

To establish the connection of the voltage coils, connect channels V1, V2 and V3
with pins 19, 21 and 23 of the relay terminal X401 and those common to pins 20, 22
and 24. If these last three points are short-circuited, connect all common to that point.
To establish the connection of the current coils, connect channels 11, 12 and 13 with
pins 1, 3 and 5 of the relay terminal X401 and the common ones to pins 2, 4 and 6. If
these last three points are short-circuited, connect all common to that point.

ANALOG OUTPUTS
N 4

-0 | GG
© 00
Y
XX

Figure 2
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1.3 Binary Inputs

Connect the binary input of the CE-6710 to the binary output of the relay slot X31.

e BI1to pin 01 and its common to pin 02.

] | BINARY/ANALOG INPUTS h
1 {3:1 B2 BI3 B4 BI5 BI6 |
BI7 BI8 BI9 BI10 Bl11 Bl12

0900000

2. Configuration of the RET670 relay

Connect a notebook Ethernet cable to the relay. Then open PCM600 by double
clicking on the software icon.

\ PCM600
atalho
2 KB

Figure 4

Note: In this tutorial, it is considered that there is no configuration in the relay,
so that all parameterization will be inserted in the relay.
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2.1 Creating a new file

First, a new project must be added. Click on “File” and then “New Project...”.

2 pCM600

File | Edit View Tools Window Help

|D Mew Project... Chrl+M l
I}“; Open/Manage Project... Ctrl+0O
Exit
1: Local Server\CONPROVYE
2: Local Server\Rockembach

Figure 5

Choose a name for the project, in which case “32R” was used and then click on
“Create”.

Create New Project @

Server name:
‘ pute 3

Project name:

P

32R |

Descnpllon

Serdo apresentados os detalhes para a parametrizagdo da fungdo
| direcional de poéncia reversa

I Create || Cancel l

Figure 6

Right click on the created plant and insert a substation.
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File Edit Wiew Tools

PO @ b ) & B @

Window

Help

Object Types

v qx él’.m;ect Explorer

&aCOMERCIO
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v ax

=

General S } Plant Structure |

Generic IEC618501ED 2 || - O EEg

Sub-Transmission [EDs A } | MNew 4 "] General 4 "-q-\?-\, Substation
e —— -
LiasniscolEDs ol Properties Create from Template. .. D_Ji IED Growp

Figure 7

Inside the created substation, enter the voltage level according to the following figure:

#® | ocal Server\32R - PCM600

File ~ Edit View Tools

AR = NP N

Window

e =1 =] [N

Help

§_Dhject Types v ax

General [

: Project Explorer

X

Plant Structure ]

Generic [ECE1850 IED ]

=]

@ 3R

SubT ransmisrsiiroiniébs |

2
A
2

A

Transmission IEDs

P
I3

IED Compare
IEC 61850 Configuration

Import ...

Export ...

New

4 General

%<

Cut
Copy

=

Yoltage Level

Create from Template...

Delete

Rename

Properties

Figure 8

Within the voltage level, insert a bay.
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Window  Help

: Object Types v 2 X PmE Explorer v XxX
General S | Plant Structure ]
Generic [ECE1S501ED 4 || = @ 3R
Sub-Transmission [EDs & i - % St:el;stahon
Transmission IEDs éwi
IED Compare
L4 IEC 61850 Configuration
I New 4 ” General > " B
& cut Create from Template. ..
By Copy
Delete
Rename
Properties
Figure 9

The RET670 relay is inserted inside the bay.

P | ocal Server\32R - PCM600
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Plant Structure ]
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g Sub-Transmission |[EDs
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Figure 10
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2.2 Configuring Communication
Choose the option “Online Configuration” and click “Next >"

[E RET670 - Configuration Mode Selection Page

RET670 Configuration Wizard
Configuration Mode Selection Page
i

This wizard helps you to create configuration for your relays. Configuration wizard
sets the basic hardware and communication properties. The configuration can be

made either offline or online.

Configuration Mode
& online Configuration

(O Offline Configuration

[ Cancel

] I Next >

Figure 11

Choose the “Next > " option again.
i

RET670 Configuration Wizard

Communication protocol selection page
IED protacl: [Ec 61850 v
Communication provider
[ Cancel ] [ < Back ] [ Next > I
Figure 12
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On the next screen, the user chooses between two options “LANI” or “Front Port”
and then the IP is configured on the relay itself. To do so, go to “Settings > General
settings > Communication > Ethernet configuration” and view the desired IP. Adjust
this value in the PCM and in this tutorial the “Front Port” option was chosen.

RET670 - IEC61850 communication protocol @

RET670 Configuration Wizard B E
1EC61850 communication protocol . ~
ae 1
P
PCM&E00 communication
Port: Front Port ¥
IP address: .1 150, 3
[ Cancel ] [ < Back l [ Next > I
Figure 13

Em seguida clique em “Next >" e na tela proxima telaem “Scan”.

RET670 - Version Selection Page @

RET670 Configuration Wizard e B
Version Selection Page . _
i

Online Mode

Product Yersion
| Scan I

[ Cancel ] [ < Back

Figure 14
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If the settings are correct, the software identifies the relay model and its version

according to the following screen.

RET670 - Version Selection Page

RET670 Configuration Wizard
Version Selection Page

Online Mode

X

- 0

IED Type RET670
Product Version

Scan

[ Cancel ]

[ < Back ]I Next > I

Figure 15

On the next screen, the relay identifies the type of rack and display.

RET670 - Housing\Display Selection Page

RET670 Configuration Wizard
Housing\Display Selection Page

Online Mode

Housing Type : 670 series housing

Display Type : Large Integrated

[ Cancel

][ < Back ][ Next >

]

Figure 16
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Finally the complete relay information.

[E RET670 - Setup Complete Page

3

RET670 Configuration Wizard E
Setup Complete Page QL
1

Setup is complete. The configuration that is made for the selected IED is below ;

IED Type [RETG?U I
Product Yersion Il 2.3 |
1P Address [to.1.1503 I
Order Option [Online Option Selected I

MNOTE: Once configuration wizard is finished it can't be reopened.

Figure 17

2.3 TRM 91 _3U 31

Click on the “+” signs next to “IED Configuration” and “HW Configuration”
Right-click on the “TRM 91 3U 31~ option and select “Parameter Setting”

# |ocal Server\32R - PCM600

e Edt  View Toos Window Help

P E s BB EEEEE

PLLYTIAN LS 2 2 5 SAEY
General S Plant Structure |
GenericIEC618501ED & | = @ 32
; oSk P (= % Substation
Sub-Transmission [EDs & ' S K Volage Level
Transmission [EDs A = B Bay
=] ® RETE70
= %] IED Configuration
= 8 HW Configuration
B BOM_3
@ BIM_4
L =B TRM =
o T Parameter Setting
& LED Hardware Configuration
Activate setti
g & T;‘l:a b 5 IEC 61850 Configuration
@ % Power system Properties
& Ci ic i
@ 9 Analog modules
& HMI
@ 9 Monitoring
- %3 Application Configuration
 Output At
[hstor it
Date and Time Category User Object Message o |
d) 8/8/2013 15:34:54.875 Message [local\CONPROVE - ... System Project closed: SUPORTETECO1YPCMSERVER\pot_rev
1) 8/8/2013 15:45.01.515 Message (local\CONPROVE - ... System Project opened: SUPORTETECOT\PCMSERVER\32R
\‘5/ 8/8/2013 16:02:02.890 Message [local\CONPROVE - ... RETE70 SCL import successful =
v
] Logging | ]
quintafeira, 8 de agosto de 2013 16:02:46  ABE
Figure 18

Rua Visconde de Ouro I-°reto, 77 - Bairro Custodio 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
13



INSTRUMENTOS PARA TESTES ELETRICOS

~
ONPROVE

INDUSTRIA aCOMERCIO

In this window, the current and voltage transformation relationships must be
configured. In this case, the first three current channels and the last three voltage
channels (not shown) will be configured with a ratio of 3000A to 5A and 400KV to
115V, respectively

 Local Server\32R - PCM600 A&
Fle Edit Wiew Tools IED Window Help

DS R R e EeEEE A a0 B BE] asners o) = 5 e )
f—)

: Object Types v R X : Project Explorer v ax RET670 - Parameter Setting | vd4bx
General 2|/ Plant structure | Group / Parameter Name JED Value [SG1/Common] | PC Valus [S61/Common] | Unit | Min Max A
T B e = o
Sub-Transmission [EDs & &k Subslatian v Chamellvps] off
= 8% Vohage Level
Transmission [EDs 2 T By  RatedTrans1 10 A 01 3000
S | % RETE?0 ; -
o . ClStaPoint! ToObject
= %] IED Configuration it sl
= {8 Hw Configuration L Clsect 5 A 1 10
8 BOM_3
it . Clpiml 3000 & 1 99339
# TRM_9_3U_31 v NAMECH2 TRM#-CH2 13 charac
B LDCMbnslog!_312 i
- .~ ChannelType2 o
W @ Activate selting group .~ RatedTrans2 10 A 01 3000
5% Time - -
o [ CTstaPoin ToDbiect
& % Communication L Clsec2 5 A 1 10
@ @ Anslog modules )
e L Clpim2 3000 A 1 99339
% Moritoring ~ NAMECH3 TRM#-CH3 13 charac!
@ %5 Application Configuration v ChaonelTine3 oif
v RatedTrans3 10 A 01 3000
. ClStaPont3 ToObjest
v Clsec3 5 A 1 10
v Clpim3 3000 A 1 99339
T Sn— oy
 Output vax
| Date and Time Category  User Object Message Al
i) 8/8/2013 15:34:54875 Message  [local\CONPROVE - .. System Project closed: SUPORTETECOT\PCMSERVERSpot_rev
&) 8/8/2013 15:45:01 515 Message  [local\CONPROVE -... System Project apened: SUPORTETECO1\PCMSERVER\32R
|4 8/8/2013 16:0202890 Message  [local\CONPROVE - . RETE70 SCL import sucosssful
v
I Logging

quintafeira, 8 de agosto de 2013161948 ABB

Figure 19
In the icon highlighted in green in the previous figure, the changes are sent to the
relay. There are three shipping options:

1. Send only a specific value.
2. Submit all changes made within a settings group.
3. Send all parameterized settings within the group.

In this case, only the settings that have been changed are sent.

B Write parameters to RET670 X

Parameter range

@ TRM_91_3U_31

Parameter options
(5) Changed parameters Read back

O &ll parameters

Figure 20
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NOTE: Whenever the user makes a change in any adjustment group, this

procedure must be repeated.
2.4 SETGRPS: 1

Click the “+” sign next to “Activate setting group” and then “SETGRPS: 1~ and
make sure that group one is active.

® Local Server\32R - PCM600

- (3]

Germic ECE1B50ED & | =
ST | & &
eremason s %

& Substaion
| & B VahogeLevel
T €0s &

L —
Date ard Trme

Comry  Usee
b a3 162220125

. A
Obiect Message
Messege  Docal\CONPROVE - RETETD Psametes lten uccesshaly

b 823 16227 2% Mesiage  Doca\CONPROVE - RETE?D Feadeg 33 paameters o IED

4 /8023 162228399 Matsage Uoc4NCONPROVE - RETEZ0 Paratmeters tea sucosseh iy

1 toggng

Figure 21 B
25 PRIMVAL: 1

Click the “+” sign next to “Power System” and select the “PRIMVAL:1" option. In
this group, the frequency value is adjusted, the standard value in this relay is 50.0Hz.

Change the value to 60.0Hz and send the settings to the relay.
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= | % RET670
= %] IED Configuration
= i HW Configuation
B BOM_3
B BIM_4
B TRM_9I_3U_31
B LDCMAnalogl_312
8 LED
= % Activate setting group
£ SETGRPS: 1
@ % Time
= % Power system
£ TERMINALID: 1
= PRIMVAL: 1
@ % Communication
@ % Analog modules
@ % HMI
@ % Monitoring
- %5 Application Configuration
aQuteut vax
Date and Time Category User Object Message A
) 8/8/2013 16:22:20.125 Message [local\CONPROVE - .. RETE70 Parameters witten successiully
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2.6 AISVBAS: 1

Figure 22

Click on the “+” signs next to “Analog modules” and select the option “AISVBAS:
17 and set the channel “TRM40-Chl” as the reference channel, which is equivalent
to the phase of current A. Then click on the highlighted icon in green to save these
settings.

# Local Server\32R - PCM600

He
NS HE

Vew Tok D wndw ek
&)1 @ |- [EeET

3 SRR @.lg.[@.[nlpmamsms

ol =B 8]

 Object Types v # X Project Explorer ¥ 8 X [ RET670 - Parameter Setting
| General 2| Plant Structure Group / Parameter Name, _LIED Value [SG1/Common] | PC Value [SG1/Common] |Unit | Min
Generic [ECE1850/1ED 2 || =& @ 3R
i 2 = o Substation
T IE| Baid TRM40-Ch1
SubTransmission [EDs A S -
Transmission [EDs 2 - T Bay
= RET670
& % IED Configuration

: Output

= 8 HW Configuation
B BOM_3
o BIM_4
® TRM_9_3U_31
B8 LDCMAnalogl_312
® LED

@ Activate setting group

@ Time
% Power system
5 TERMINALID: 1
© PRIMVAL: 1
@ Communication
% Analog

(nf::

m

of
B HMI
% Monitoring
Application Configuration

4

0

Date and Time

Category User

Object

Message

4 8/8/2013 16:22.20125
1) 8/8/2013 16:22.27.234
&) /82013 16:2228.359

Message
Message
Message

{local\CONPROVE -
local\CONPROVE - .
local\CONPROVE - ..

RETE70
RETE70
RETE70

Parameters witten successfully
Reading 33 parameters from IED.
Parameters read successfully

23l

1 Logaing |

quintafeiia, 8 de agosto de 2013162535 ABB -

Figure 23
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2.7 Application Configuration

Select the “Application Configuration” option, right-click and choose “Application
Configuration” again. This tab is used to insert the protection logic blocks.

# Local Server\32R - PCM600

Fle Edt View

Tools [ED  Window Help

DS R& e EEEE L 5 BB ] BB A

nlde = | e 8]

i Object Types v 2 X £ Project Explorer. ¥ 2 X | RET670 - Parameter Setting | v ap x|
General 2 Plant Structure Group / Parameter Name. LIED Value [SG1/Common] | PC Value [SG1/Common] | Unit | Min
Geneiic [ECE1850IED 2 || & @ 3{2;: anlfigura
——— ] Substalion
SbTrarssion EDs, =] - K Vokage Level
Transmission EDs 2 & F Bay
= % RET670
= %] IED Configuration
& HW Configuration
BOM_3
o BIM_4
B TRM_9I_3U_31
8 LDCMAnalog]_312
® LED
= @ Activate setling aroup
o SETGAPS: 1
& % Time
& % Power system
0 TERMINALID: 1
T PRIMVAL:1
@ % Communication
& % Analog modules
© AISVBAS:1
@ T HMI
@ % Monit
EA ¢ ooicaion
LR 1 S opication Expand
Parameter Setting
pplication Configuration .
T IEC 61850 Configuration ==
: output Properties vax
Date and Time Category User Object Message L]
) 8/8/2013 162220125 Message  [local\CONPROVE -... RETE70 Parameters witen successiully
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On the screen

option.

& | ocal Server\32R - PCM600

Figure 24

that opens right-click it and then choose the “Insert FunctionBlock™

File  Edit Wiew Tools Format Insert IED Debug Window Help
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Figure 25

2.8 SMAIL (Currents)

Click on the “+” sign next to “Basic IED functions” and insert the “SMAI1"” block
that will be responsible for the current channels of the first winding. To understand
the perfect functioning of the various blocks, consult the RET 670 manual.

Insert Function Block @

Select a Function Block Type
'= Basic IED functions ~
3 3PHSUM
3 ActiveGroup
3 ATHSTAT
3 CHNGLCK
4 DOSFRNT
4 DOSOEMAB
4 DOSODEMCD
3 INTERRSIG
3 LocalHml
PRPSTATUS
; SMalno
& sMam
& sMan2 v

I Insert I ’ Cancel

Figure 26

On the next screen set the “Cycle Time” to 8.

Function Block Instance @

Narme: !.SMAI‘I \
Cycke Tine: O
Execution Order, r !
Instance Number: 113 i

[ Assign H Cancel ]

Figure 27

The next step is to route the channel input of the function block with its physical
channel. To do this, right-click outside the block and choose the following option.

B Paste Ctrl+v

[ || InsertPage Ctrl+Shift+P
Insert Yariable 4

#E  Insert FunctionBlock Ctrl+Shift+F

I Insert Hardware Channel Ctrl+Shift+H
Delete page Ctrl+Shift+D
Select All Chrl+A

&8 Find Ctrl+F
Lock Ctrl+Shift+L

Figure 28
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Choose the “Analog Input” option and click on “Insert”.

Insert Hardware Channel @

Select a Hardware Channel
= JF Hardware Channels
3 Binary Input
3 Binary Output

E_34nalog Input

1

Figure 29

Hardware Channel Allocation @
TRM_91_3U_31 v

CH1

Hardware Module

Hardware Channel v

User Defined Name CH1

[] Create unassigned Hardware Channel

o

] [ LCancel J

Figure 30

Repeat the procedure of the 3 previous figures changing the “Hardware Channel”
option to CH2 and CH3. Then make the connections with the block.

EEX
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Figure 31
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Assign an output to the “4/3P” option. Right-click and choose “Insert Variable >

Output”.

Insert Page Ctrl+Shift+P

Insert Variable Input
Insert FunctionBlock Ctrl+Shift+F Output
Insert Hardware Channel Ctrl+Shift+H

Delete page Ctrl+Shift+D

Select all Ctrl+a

Find Ctrl+F

Lock Chrl+Shift+L

Figure 32

Choose a name for this variable, in this case “4I3P_TC 08ms” and connect with the
output “AI3P”.

# | ocal Server\32R - PCM600
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Figure 33

By clicking on the icon highlighted in green and on the “Maindpp” tab, then the
name of the tab is changed to “CANAIS CORRENTE ", for example.
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Name of work sheet.

RET670 | Application Configuration

File Edit View Tools Format Insert [ED Debug ‘Window Help
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Figure 34

Close the “Object Properties” window then click on “Insert > MainApplication” .

cal Server\32R - PCM600
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Figure 35
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2.9 SMAI2 (Voltages)
Repeat the procedure in the previous figures changing the used block to “SMAI2”,
the channels to CH10, CH11 and CH12 and the output variable to “AI3P TP 08ms".

@ Local Server\32R - PCM600
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Figure 36
Click on the icon highlighted in green, click on the “MainApp2” tab and change the
name of the tab to “CANAIS TENSAO”.
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Figure 37
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Close the “Object Properties” window and insert a new tab to create the reverse
power function block.

® Local Server\32R - PCME00
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Figure 38
2.10 GOPPDOP (Reverse Power)

Right-click on the new tab, choose the “Insert Function Block” option, click on the
“+ 7 sign next to “Current protection” and finally choose the “GOPPDOP " block.
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Click on “Assign” (picture not shown). Insert two input variables using the same
names given for the current and voltage channel outputs and link with the current and
voltage inputs respectively. Create an output variable with the following name:
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Figure 40
Change the name of the tab to “POTENCIA_REVERSA”.
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Figure 41
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Binary Outputs

The last block to be created is the one for the binary outputs. So create a new tab as
shown below.
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Figure 42

Right-click inside the new tab and choose “Insert Hardware Channel”, then “Binary

Output” and “Insert”.
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Figure 43
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Insert Hardware Channel @
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Figure 44

The next step is to choose the channel module “BOM 3 and the binary output
“BO1".
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Figure 45
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Create an input variable using the name of the output variable of the power
directional block and associate the binary output. Change the name of the tab to
“SAIDAS BINARIAS”.
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Figure 46

Click on the icon highlighted in green to validate the configuration, then on “OK”
and save the configuration.
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Figure 47
3. Parameterization of the ABB RET670 relay
3.1 RET 670 Parameter Setting
Choose the upper tab “RET 670 Parameter Setting” and click on the “+” signs next

to “Application Configuration > POTENCIA_REVERSA > Current protection >
PhaseOverCurrent4Step(PTOC,51 67)” and finally “OC4PTOC:1".
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Figure 48

Activate the function and make the following adjustments:
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Figure 49

Disable step 2 and click on the icon highlighted in green color to save the changes:
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Figure 50
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Right-click on the relay icon and submit the changes. In the following messages click
on “Sim”.
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Figure 51

9 ) Are you sure you want to write data to the following IED?
-

Substation > Yoltage Level > Bay > RET670
IP: 10.1.150.3

Press YES, if you are, Otherwise, press MO and check your communication parameters.,
Writing to the wrong IED might lead to loss of data!

Figure 52
4. Power Directional software adjustments
4.1 Opening the Power Directional

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

{lestiGEnt

Figure 5

Click on the Power Directional software icon.
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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 “Sertings” icon.

LE{F' =" X Power Directional 2.02.182 (84 Bits]) - CE-6710 (0970322)

Start Display Software Options

ﬁd Config Hrd 'Efg Config GOOSE B > Mext Point o Clear test ’ v ﬁ&g}'Waueform
) ) " ) " n =
@ Config Sync 5, Config 5V ¥r Mext Line ! Clear a L'|—~ Phasars
Direc . Start  Stop Static Settings _
Channels ¥ Connedtion T (& Trajectory
Hardware Generation options
Figure 56

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.

Settings - . . o - . o . *
I General General Infform.  System  Motes & Obs. Explanatory Figures Check List Others  Connections
Test:
Dir:ot::[:g:al Descr: |Heverse Power Directional Date: |
Tested device:
Ident: |23031982 v Model |RET670 v
Type: |Transf0rrner Protection vl Manufacturer: |ABB vl
| Loeation:
| Substation: |Cc-nprc-ve vl
Bay: |1 B
Address: |‘\-"|scc-nde de Ouro Preto 75, Custddio Pereira v|
Cty: |Uberiandia v State:
| Responsible:
Name: |Michel Rockembach de Carvalho ~ |
Sector: |Engineering v| Registry: | 00001 vl
Tool Test:
CE-6710 Series Num.: |1}3.D1D18?CCM3-3222211UEHVF{GLGLGLZZGRXO

Defautt Ev Preferences oK

Figure 57
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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. ~ System  Motes & Obs. Explanatory Figures Check List Others  Connections
NOO1 > 3
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Power Meminal Impedance  Source AV
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3
7?@ |
|3 |3

3
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Jip power: IW
Tp: IW
Primary Voltage (FF): IW
Ny [767kv _
Primary Current: W
Secondary Voltage (FF): W g
(FN): [esa0v
Secondary Cumrent: W

f

(= | i

th

ey
=l

VTRF:
| 113.5 Phase @ F Meutral | M Ground | E Displ. | D
CTRF: |60.00
VTRD /VTRF: [1,00 Voltage Currents
CTRE/CTRF: [1.00 1| Y o = ktoVO: |1.00
FN |2 Vb Fols Ib
Invert Polarity: Vo - o kto V2 |1.00
I:I VTsF I:I CTsF E |s IE ktol0: |1,00
JvTD (cTE
— - D [4] w Er |9| IEP ktol2: [1,00
Defaut  |w oK Cancel
Figure 58

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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Figure 59
Then click on the highlighted icon to configure the hardware.
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§
Figure 60

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 *
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Off
Transistor TTL 250,00 V
(@] i — i :
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Figure 61

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

Channels Direct. a X
o
| CE6T10 EE O Advanced
| <5 GOOSE.. Cancel
= Senal Number:
= 09703227CCM33222211USHVRGLGLGL2ZD i 5, 5. Val
& 09703227CCM33222211USHVRGLGLGL2ZZ0RXD .. B ONLne w 5. Value... Import... Export..
Figure 62

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 X
General Definitions Directional Power Blements
General Options
Dirsctional Pickup Adjustment Made e Py
Power A
Pickup defintion:  Set in Power MR %
Power Tolerance Time Tolerance

Relative: [0.50 % Relative: [1.00 %
Absolute: | 1,50 VA Absolute: | 50,00 ms

Angle Tolerance

Absolute: [3.00°
(] Enable Voltage Limit {Phase-Phase)
Maximum 5,00 %
00,00 V 500V

[T Enable Curent Limit

Minimum 5,00 %

Default  {w Preferences oK 1

Figure 63

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 >
|
General Defintions | Directional Power Hements |
Reactive Apparent
Directional - : :
Power Saiv @& v =iwv
No. Hab Deser Direc Trip Pkp 30 Pkp [VA] Time |Colo
Individual Directionality
Forward
In the Max
| MNaomal
R
Default Ev oK Cancel

Figure 64

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:

_ P, primary
Psecundary - m

1200M
Psecundary = (400K) . (SK)
115 5

Psecundary = 995,92W
Psecundary = 0,1 % 995,92 =99, 60W

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

General Definttions I Directional Power Hements I

Reactive Apparent
Directional

Power "‘ﬁ.v Fi

o, Hab Deser

Direc Tnp Pkp 3@ Pkp [W] Time |Col

B (28 Reese |AMeimn | 9&W | W | 005 |

Individual Directionality
Direc:  Reverse hd
Tip: Inthe Max
ATM  MNomnal ~

' wo: [ooo

I ATM: |0.00

dAng Pos: IW

dAng Neg: [9000°

& &

Default  {w

Preferences QK Cancel

Figure 65

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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% | 3 5 [ = | Power Directional 202171 (64 Bits) - CE-6710 (0970322) - 9 %

Start Display Software Options [7]

8% Config Hrd £ Config GDOSE B > MNext Point x5 Wavetorm =4 g M @
@ Config Sync =, Config SV w 4~ Phasars | =
Direc Stat Stop Settings Report Rebuild Restore View
Channels ¥ Connection & Trajectory Graphics Layout =
Hardware Generation options Report  Unids Layout
Shootng  Search  Route
Direc. Generation Channels |8 Enabie PreSmuiaton 1 | () Enable Pre-Simuiation 2 [ Enable Post-Smuiation Modo de Teste
Generation Channel Mode Tif Ea AT =
Va | AD_VOT (Hrd V1) || 8640V |0°
Vb | AO_VO2 (Hrd: V2) -l G640V |2400°
Ve | AD_ VO3 (Hrd V3) | A0V | 1200° RTPDeslos / RTPPhase
VD - 1,00
Is A0_I01 (Hrd: 11) - 5004 0 RTCTena / RTCPhase:
b A0_102 (Hrd 12) -l 500A 200" oo
e A0_I03 (Hrd 13) -l 500A 1200°
= - ) Inv. TP's Phase
) o TP SHit
) Inv. TC's Phass

I Pre-Simulation Time1 ‘WUU‘UU ms | [ Inv. TC Tera

Binary & Goose Outputs - Missing Binary & Gioose Outputs - Pre-Simulation1
BO 0:0:0:0:0:0 ~||BO 0:0:0:0:0:0 -
GO GO
Direc. of the Interfaces of Operation Search Test
Initial  NA ~ Initial step: Absolute Resolution: | 100,00 mA

Resctive  Apparent

No Curve Interf. Trip Min Resolution ~  Rielative Resolution: [0,10%

U [e=d Max Wat Time Region NO Operation: [200s

Waiting Overtime Operation Region: [100,00 ms |
Resettime: | 100,00 ms

e e

Start Interf.  Software & Based Orly on Generated Values @
Wait for PPS () 0,00s Cycle to Cycle Generation (B
3 | ON Line New Auwxfont: 11000V |  Heating: 0%

Figure 66

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

188 | [y 5 [ < | Power Directional 2.02171 (64 Bits) - CE-56710 (0301018)

start Display Software Options 7]

@, Config Hrd % Config GOOSE = > nt e Y M =]
| e 3 B [ |
@ config Sync 5, Config SV  Mesxt Line pg\ &
Direc Start st Settings Repo Rebuild Restore Vie
Channels ¥ Connection & m ©  Graphics Layout
Hardware Generation aptions Report  Unids Layout

Shooting Seach  Route  Test Settings

" Insert / Edit Points -

General Options

< Type ABC

- Subile:

Sequence
No. of Paints:

NEW Point v 0.00 VA 0.0 Test Type: 36

Ind Power (5) Angle (@)
| | 0.00W

A Untested Poirts

@ Tested Points

Stan: [150.00VA || stan:[0.00°

Final: [450,00 VA || Final: [330,00°

Step:[150.00VA || Step: [30.00°

" Test Points -

Tested Points
No. SIVAI | AngSIl | PMWl | QIVAQ o | Region  Acted | yomey  mg |V
Points
t3 ONLine New Aux font: 250,00V Heating: 0%

Figure 67
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Start the generation by clicking on the icon highlighted below or using the command
“Alt +G .

LEP D~ Power Directional 2.02.182 (84 Bits) - CE-6710 (0970322)

m Start Display Software Options
a &=, Config Hrd <% Config GOOSE ’ B > MNext Point g Clear test
¥+ Mext Line Y Cleara

@. Config Sync 5, Config 5V
Direc Start | Stop

Channels T+ Connection 2

Hardware Generation

Figure 68
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.

8| [ 5 [ < | Power Directionsl 202171 (64 Bits) - CE-6710 (0301018) - 9 b

m Start Display Software Options [2]
$%, Config Hrd £ Config GDOSE ’ W > Next Point g Clear test | B wavetorm G (D) "y .F,&Q @]
= 3 B
5 * Phasors P3| |Es <

@ config Sync 5, Config SV % NextLline ¥ Clearall
Direc Stat  Stop Settings zport Rebuild Restore View
Channels ¥ Connection - & Trajectory 5|8 Graphics Layout
Hardware Generation options Report  Unids Layout
Shooting Search Route  Test Settings
" Insert/ Edit Points - s | Trajectories -
Insert / Edit E - — ;o N
s TN e/ ~ wwsva Type ABC
bop e S - -
Test Points | = ey P, Subtitle:
Tested Points Ve D e
S , \ [J . . -y Untested Porrts
_ Time Time 3
No. | SIVA] | AngSI'] ~ PIW] | QIVAQ | Region | Acted | pNominal | Real S . @ Tested Points
A 00* . Not 3
29 | 000VA | 2700° -0.0551pW [-3000VA | pparstion | Net - - Approved
= / p -~ ) s Si 161,086 VA ; @: 14,013 °
30 4500VA | 2700°  |-0,0827 pw |-450,0 VAr Dpergm Mot = = Approved i / é S g . b L BILI0IEWQUaLESIN
. o |2 . Not
kil 1500VA | 3000 7500 |-1299VA | gperaion | Mot - - Approved
A 5 2 Not
32 | 3000VA | 3000 1800W |-2598VA | pparstion | Net - - Approved
. . § ua Not
33| 4500VA | 000° | 2250W |-3897VAr | gpioten [ Net - - Approved
A 3 o |7 A Not
M | 1500VA | 3300 1299W | T500VA" | gperation | Net - - Approved
A . " . Not
3B | 000VA | 300° | 238W |-150.0VAr | gporston | Net - - Approved
5 Not
OVA | 300° | 3WTW |-2250VAr | gperston | Net - E Approved
Tipo: Points () Generalinfo @ Power (] FP () Ref Eem. @ Pefomance ® Time (] V&l

Protection Status

T3 | ON Line New Auxfont: 250,00V Heating: 0%

Figure 69
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 “4ABC”. The field
“Line Definition” was defined as “P”, with an initial value of -50.0W and a final
value of -150.0W. In the “Variable (Q)” field, the initial value was 200.0Var, the
final value was -200.0Var and with a step of -50.0Var.
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B | 3 5 | < | Power Directional 202171 (64 Bits) - CE-6710 (030101€)

Stat  Display  Software Options

8% Config Hrd £ Config GDOSE B > MNextPoint g Clear test x5 Wavetorm =4 g M
@c | 4 o T = 3 > I Z
onfig Sync =, Config SV % NextLine Clear all F Ph Plllis] *
Direc Stat  Stop Settings Report Rebuild Restore Vie
Channels ¥ Connection G Trajector m ©  Graphics Layout
Hardware Generation options Report  Unids Layout
Shootng  Search Route  Test Settings
- Insert / Edit Points - Waveform sors | Trajectories -
General Options .. - N
- wwva Type ABC
LZE ™ " Subtile:
Sequence
. No. of Paits -y Untested Porrts
Newine v Test Tips B & Points Found
Line definition Variable (G) ; Search Lines
Type: P v || stat: [200.00 var OK Emor
-50.00 W -200.00 VA S 0,000 VA ; G 0,000 ©
=2 B 0,000 W ; Q: 0,000 VAr
Final; |-150.00 W (| Step:|-50,00 VAr

| Confim | Cancel

Test Points | -
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Points
Error List Protection Status
T3 | ON Line New Aux font: 250,00V Heating: 0%
Figure 70

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

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

Start Display Software Options

a & Config Hrd <2 Config GOOSE ’ E > Mext Point of Clear test
g

@, Config Sync 5, Config 5V ¥ Mext Line ¥ Clear all
Diirec ] Start | Stop
Channels T4 Connection :
Hardware Generation
Figure 71

7.5 Final search test result

X
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o CE- _
1% | [y 5 [d = | Power Directional 202171 (64 Bits) - CE-6710 (0301018) a x
Start Display Software Options [7]
8% Config Hrd £ Config GDOSE ’ W oint g Clear test s waveform AW M DI:/%
@ config Sync 5, Config SV 3 NextLine 4% Clearall - Phasors = pplis] *
Direc Stat  Stop Settings Report Rebuild Restore View
Channels ¥ Connection - & Trajectory m ©  Graphics layout +
Hardware Generation options Report  Unids Layout
Shootng  Search FRoute  Test Settngs
" Insert/ Edit Points - Tiajectories -
Insert / Edi N
. swwvar Type ABC
Test Points | - L Subtitle:
s 5 -y Untested Porrts
5
No. Test SVAl | AngS[1| PIW] | QNVAQ |poememt | Stans @ Points Faund
//’ %, === Search Lines
02 ABC | 18D1VA | 1236° | -9960W |1S0.0VAr | 3R Approved N Colors OK Emor
" 5: 337,974 VA ; B -151,645 °
03 ABC | 14DBVA | 1348° | -8915W |1000VAr | 3R Approved it P 297,425 W : Qs 160515 VA
W e
0 ABC | 1112VA | 15337 | 8830w |B0O0OVAr | 3R Approved
05 ABC | 9960VA | 1800° | -9960W [0.02B9pVAr| 32R Approved /
06 ABC | 1118VA | -1534° | -1000W [-5000VAr | 32R Approved §
L/
o7 ABC | 1413VA | 13487 | S820W |-1000VAr | 3R Approved s
AN s
e .
08 ABC | 18D0VA | -1236° | -9950W |-150.0VAr | 3R Approved 3 \,i
. i e
09 | ABC | 2232VA | -1163° | S900W |2000VA- | 3R Approved //@ WWWWW N &
—— / \
Tipo: Foints ~ (@ General info @ Power @ Ref Bem. [ Time [J V&1 W -VAr \ // ‘\ 7 v var
Error List | Protection Status
3 | ON Line New Auxfont: 250,00V |  Heating: 0%

It is verified that all active power values are 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.

8 Presentation Setting

Languagt Inglés En-US

s

o @A

- [ General Data Test

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

- |8 Reference Values

- [l Hardware Settings

- [l Test Settings

- [ Overcurrent Settings

- [ Test Resutts

- [l Selected Simulation Charts
- [ Notes and Observations

- [ Explanatory Figures

- Bl Check List

- [ Connections

Figure 73

oK

Cancel
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A.1 Terminal Designations

Power supply module (PSM)

P1

———————— INTERNAL FAIL
X111 1

X1t:4
xits

,J7 Protective earth must be connected

i/

EL

Power supply module (PSM)
Figure 74

Transformer input module (TRM)
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Binary oufput module (BOM)
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Figure 76
A.2 Technical Data
GOPPDORP technical data
Function Range or value Accuracy
Power level (0.0-500.0)% of Spase +1.0%of S;atS < S,

At low setting:
(0.5-2.0)% of Spase

(2.0-10)% of Spase

+1.0%ofSatS>S;

<+ 50% of set value
< = 20% of set value

Characteristic angle

(-180.0-180.0) degrees

2 degrees

Timers

(0.00-6000.00) s

+0.5% + 10 ms
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APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1
Power Directional Software RET 670 Relay

Parameter Figure | Parameter | Figure
Pkp 3® 65 Power 1 50
Time 65 Angle 1 50
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