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Test Tutorial

Equipment Type: Protection Relay

Brand: SCHWEITZER (SEL)

Model: 311C

Function: 81u or PTUF — Underfrequency & 810 or PTOF —
Overfrequency

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

Objective: Testing the pickup and operating time of the
underfrequency and overfrequency elements using the Ramp
software.

Version Control:

Version | Descriptions Date Author | Reviewer
1.0 Initial Version | 21/10/2022 | 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 SEL 311C relay in the Ramp software

1. Relay Connection to CE-6710
Appendix A-1 shows the relay terminal designations.
1.1 Auxiliary Source
Connect the positive (red terminal) of the Aux Vdc source to the “Power +” (Z25)

pin of the relay, connect the negative (black terminal) of the Aux Vdc source to the
“Power - (Z26) pin of the rel.

Figure 1
1.2 Voltage Coils

To establish the connection of voltage coils, connect voltage channels V1, V2 and V3
to pins Z09, Z10 and Z11 of the relay terminal and connect the commons of voltage
channels to pin Z12 of the relay.

ANALOG OUTPUTS

X
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s @ @
« @ @
s @ @

- @ @
Figure 2
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1.3 Binary Inputs
Connect the binary inputs of the CE-6710 to the binary outputs of the relay.

BI1 to pin BO1 and its common to pin B02 of the relay.
B12 to pin BO3 and its common to pin B04 of the relay.
BI13 to pin BO5 and its common to pin BO6 of the relay.
Bl4 to pin BO7 and its common to pin B08 of the relay.

Figure 3
2. Communication with the 311C relay

First, open the “AcSELerator QuickSet” and connect an Ethernet (or serial) cable
from the notebook to the relay. Then double click on the software icon.

Figure 4

When opening the program, the relay file is selected if communication has already
been carried out. Otherwise click on “New”.

Rua Visconde de Ouro Preto, 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



NPROVE

INDUSTRIA & COMERCIO

A I
INSTRUMENTOS PARA TESTES ELETRICOS
& AcsELerator® QuickSet - [Iniciando o QuickSet] =)
Arquivo Editar Visualizar Comunicagdes Ferramentas Janelas Ajuda Idioma =R
6GEEBRBIHE 82 00 | % | wR a0

QUICKSET
Ajustes
Novo
Criar novos ajustes
Ler
Ler os ajustes de um dispositivo conectado
Abrir
Abrir ajustes previamente salvos

Gerenciador de Dispositivos
Abrir 0 Gerenciadar de Dispositivos

Configuragao

Comunicagédo

Configurar parémetros de comunicaio para uma conexo

a

Gerenciar
"/ Gerendar bancos de dados e ajustes offine

-

( Atualizar
| Instalar e atualizar drivers e software Quickset

TXD[] RXD[]  Abrir: Conectado COMS: Prolific USB-to-Serial Comm Port 19200 8-Nenhum-1 Terminal = Serial EIA-232 Transferéncia de arquivo = YModem

Figure 5

In the next screen, the model and version of the tested relay are set. Check on the
front panel by pressing the “Status” button.

'ﬁ Selegdo do Editor de Ajustes - Banco de Dados de Ajustes ﬂ
Familia do Modelo do Versao Exemplo de FID

—Eisid sl SEL-311C-1-R00(- Z 100X -VX-DH0000000
SEL-150 .| |SEL-311A P o o 3
SEL-271 L SEL-311R Os trgs primeiros nUmeros pos —7 830 o N? da Versdo
SEL-251 - 102 dos Ajustes do Dispositivo (SYN).

SEL-279 - - 104

SEL-287 SEL-311C-3 Informacgdes do Driver

SEL-311L _ ,
SEL-311L-1 Mome: SEL-311C 100 Driver de Ajustes
- SEL-311L-6 Versdo: 6.5.0.11

g%_ﬁgé SEL-3HLT Data: 16/03/2017 18:30:44

SEL-387

SEL-411

SEL-421

SEL-451

SEL-487

SEL-501

SEL-547 S

Instalar Dispositivos oK Cancelar
Figure 6

Then the “Part Number” must be set.
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r ~

Part Number do Dispositivo

Part Number: 0311C 1/1 3 N *|C|/5 * 21

1=3U - ]
Mounting:
[ 3 = Horizontal Panel Mount - ]
User Interface:
[ M = Standard Imterface plus Safelock Trip / Close Pushbutton ]
ication Interface
C=1X100BASEFX - ]
Secondary Input Current
[ 5 =5 Amp Phase and Neutral - ]
1/0 Board Configuration
[ 2 = Additional 12 Standard Outputs and & Inputs - ]
ications Protocol
1=DNP 3.00 Level 2 Slave - ]

Editar QK H Cancelar ‘

Figure 7

Then click on the highlighted icon according to the figure below:

E AcSElerator® QuickSet - [Settings Editor - Mew Settings 1 (SEL-311C-1 100 +6.5.0.11)]

Arquive Editar Visualizar Comunicagies Ferramentas Janelas Ajuda Idioma

cdBoHd Bz 00 2 wr | om

Global _, Ler Ajustes do Dispositi\roi
Group 1 Y

Group 2
Group 3

Group 4 Transmission Protection System
Group 5

Group &
Report
Text

DMP Map 1
DMP Map 2
DMP Map 3
Modbus User Map
PortF

Port 1
Port 2
Port 3
Port 5

00000000000000000[®

Figure 8
3. Parameterization of the SEL 311C relay

3.1 General
After the connection has been established, click on “Global” and “General” and
adjust the connection of the voltage channels, the frequency value and the phase
sequence.
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ﬁ AcSELerator® QuickSet - [Settings Editor - SEL 311C - 81 TUTORIAL (SEL-311C-1 100 v6.5.0.11)]

Arquivo Editar Visualizar ComunicagBes Ferramentas Janelas Ajuda Idioma

aGgEIHD B8R 00 ® @ o8 3
~
General
Cptoisalated Input Timers
Brezker Moritar Connection Types
Front Panel LEDs
Synchronized Phasor Measurement Settings FITEE, 3] B e A iy
DNP Settings WYE + | Select: DELTA, WYE
Time and Date Management Settngs —
O Grow 1 VSCONN VS Channel Input
© Group 2 vs Select: VS, 310
© Group 3
O Group 4 Setting Group Change Delay
-© Group s
.® eroue TGR_Group Change Delay (cydles in 0.25 increments)
-@ Repart Range = 0,00 to 16000,00
O Text
© DNPMap 1 Power System Configuration
© DNPMap 2
-® DV Map 3 NFREQ Nominal Frequency (Hz)
-© Mocbus User Map 0 fseesne
-@ PortF
@ Port1 PHROT Phase Rotation
@ Port2 ABC | select: a8C, ACE
© Port3
"© Ports Date Format
DATE_F Date Format
Front-Panel Display Operation
FP_TO Front Panel Timeout (minutes)
SCROLD Display Update Rate (seconds)
Range = 11to 60
FPNGD Front Panel Neutral { Ground Display v

Part#: 0311C113N4C5421  Global : General
TXD[] RXD[  Abrir Conectado COMA: Prolific USB-to-Serial Comm Port 19200 8-Nenhum-1 Terminal = Serial EIA-232  Transferéncia de arquivo = YModem

3.2 General Settings

Figure 9

% Conproverds

Click next to “Groupl > Set 1” then “General Settings”. In this window, the
identification of the relay and its terminal, the current and voltage transformation
ratios are adjusted. Configure the nominal secondary phase voltage and leave the last
two settings disabled.

ﬁ AcSELerator® QuickSet - [Settings Editor - SEL 311C - 81 TUTORIAL (SEL-311C-1100 v6.5.0.11)]

Arquivo Editar Visualizar ComunicagBes Ferramentas Janelss Ajuda Idioma

BEREIHD BE Q0 B @@ o® & y
v Global -
O General General Settings
- @ Optoisolated Input Timers
@ Bresker Monitar Relay Identifier Labels
© FrontPanel LEDs
RID Relay Identifier {30 ch
@ Synchronized Phasor Measurement Settings ShayIdeniie (Richiare)
© DNP Settings [seL-3u1 |
. Time and Date Management Settings

> @
(e}

2200002000000 0OOOO0OC

© Group 1

05 and Fault Locator
Phase Distance Elements
Ground Distance Elements
Distance Element Time Delay Settngs
Phase Overcurrent Elements
Residual Ground Overcurrent Elements
Negative-Sequence Overcurrent Elements
Phase Time-Overcurrent Elements
Residual Ground Time-Overcurrent Elements
Negative-Sequence Time-Overcurrent Elements
Out-of-Step Settings
Load Encroachment Element
Directional Elements
Voltage Elements
Synchronism Check Blements
Frequency Elements
Redosing Relay
Switch-Onto-Fault Logic
Communications Assisted Trip Schemes
Mirrored Bit Transmit and Receive
Zone 1 Extension Settings
Demand Elements
Other Settings
SELogic Variable Tmers
Logic 1
Graphical Logic 1

- ) Groun 2

Part#: 0311C113N4C5421  Group 1: General Settings.

TID Terminal Identifier (30 chars)
[sTaTION A |

Current and Potential Transformer Ratios

CTR Phase (IA,IB,IC) CT Ratio
Range = 1 to 6000

CTRN Neutral (IN) CT Ratio

VNOM Phase Nominal Voltage L-N (Volts secondary)
66,40 Range = 25,00 to 300,00

Application Settings

EADVS Advanced Settings Ensble
| select: ¥, N

I

EBBPT Enable Busbar PT LOP Logic
| Select: Y, N

I
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Figure 10

% Conproverdb
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3.3 Frequency Elements

Click on “Frequency Elements” and set 4 frequency elements with the following
pick-up values and operating times.

] AcSELerator® QuickSet - [Settings Editor - SEL 311C - 81 TUTORIAL (SEL-311C-1100 v6.5.0.11)] - %

Arquivo Editar Visualizar Comunicagies Ferramentas Janelas Ajuda Idioma =X
BdHAD 8E OO0 % e oN | ’

~ O Global ~ -
General Frequency Elements

e
© Optoisolated Input Timers
© Breaker Monitor Frequency Element Settings

« @ FrontPanel LEDs

e

e

e

E81 Fi El ts Enabl
Synchronized Phasor Measurement Settings e

DNP Settings | Select: N, 1-6
Time and Date Management Settings

I

27881P Undervoltage Block (Volts secandary)
40,00 Range = 20,00 to 300,00

<
@
3

© General settings =
@ Line Settings and Fault Locator
© Phase Distance Elements 81D Level 1 Fickup (Hz)
© Ground Distance Elements Range = 40,10 ta 65,00, OFF
© Distance Element Time Delay Settings
@ Phase Overcurrent Elements 8IDID Level 1 Time Delay (cydles in 0.25 increments)
- @ Residual Ground Overcurent Elements Range = 2,00 to 16000,00
@ Negative-Sequence Overcurrent Elements
© Phase Time-Overeurrent Elements IR
© Residual Ground Time-Overcurrent Elements
@ Negative-Sequence Time-Overcurrent Elements 81D Level 2 Pickup (Hz)
- Out-of-Step Settings Range = 40, 10 to 65,00, OFF
@ Load Encroachment Element
@ Dectional Elements 81020 Level 2 Time Delay (cycles in 0.25 increments)
© Voltage Elements Range = 2,00 to 16000,00
Synchronism Check Elements

Level 3

0 Redosing Relay
- @ Switch-Onto-Fault Logic 81037 Level 3 Pickup (Hz)
© Communications Assisted Trip Schemes Range = 40,10 to 65,00, OFF
@ Mirrored Bit Transmit and Receive
© Zone 1Extension Settings 81D3D Level 3 Time Delay (cydes in 0.25 increments)
& Demand Elements 120,00 Range = 2,00 to 16000,00
() Other Settings
@ sELogic Variable Timers Level 4
Logic 1

<]
@ Graphical Legic 1 81D4 Level 4Pickup (Hz)
@ Group 2 v 52,00 Range = 40,10 to 65,00, OFF v

Part#: 0311C113M4C3421  Group 1: Frequency Elements % Conproverds
TXD[] RXD[]  Abrir Conectado COM: Prolific USB-to-Serial Comm Port 13200 &-Nenhum-1 Terminal = Serial EIA-232  Transferéncia de arquive = YModem

Figure 11

E AcSELerator® QuickSet - [Settings Editor - SEL 311C - 81 TUTORIAL (SEL-311C-1100 v6.5.0.11)] - X
Arquivo Editar Visualizar Comunicacies Ferramentas Janelas Ajuda Idioma =X
@B IHD BE OO0 R wrm 28 * :
7 © Giobal - Range = 40,10 to 65,00, OFF o
O General
© Optoisolated Input Timers 81D20 Level 2 Time Delay (cydes in 0.25 increments)
© Breaker Monitor Range = 2,00 to 16000,00
~+@ FrontPanel LEDs
© Synchronized Phasor Messurement Settings
© DNP Settings Level 3
© Time and Date Management Settings 81D Level 3Pickup (H2)
V-0 Group Range = 40,10 to 65,00, OFF
VO Sett
© General Settings 81D3D Level 3 Time Delay (cydes in 0.25 increments)
@ Line Settings and Fault Locator Range - 2,00 to 16000,00
@ Phase Distance Elements
© Ground Distance Elements
© Distance Element Time Delay Settings Level4
© Phase Overcurrent Elements 31D4P Level 4Pidup (H)
@ Residual Ground Overcurrent Elements Range = 40, 10 to 65,00, OFF
~+© Negative-5equence Overcurrent Elements
@ Phase Time-Overaurrent Elements 81D4D Level 4 Time Delay (cydes in 0.25 increments)
@ Residual Ground Time-Overcurrent Elements Range = 2,00 to 16000,00
© Negative-Sequence Time-Overcurrent Elements
© Cutof Step Settings Level 5
~+@ Load Encroachment Element
~© Directional Elements 31D5P Leve! 5 Piduwp (H2)
@ Voltage Elements oFF Range = 40, 10 to 65,00, OFF
© Synchronism Check Elements
@ Frequency Elements 81DSD Level 5 Time Delay (cydes in 0.25 increments)
© Redosing Relay 60,00 Range = 2,00 to 15000,00
~+@ Switch-Cnto+Fault Logic
~+© Communications Assisted Trip Schemes Level &
© Mirored Bit Transmit and Receive
© Zone 1Extension Settings 81DEP Level 6 Pickup (H2)
© Demand Elements oFF Range =40, 10 to 65,00, OFF
© Cther Settings
@ SELogic Variable Timers 81D6D Level 6 Time Delay (cydes in 0.25 increments)
© Logic 1 50,00 Range = 2,00 to 16000,00
© Graphical Logic 1
) Groun 2 hd h
Parts: 0311C113N4C5421  Group 1: Frequency Elements % Conproveurdb

TXD[] RXD[] Abrir Conectado COM: Prolific USB-to-Serial Comm Port 19200 8-Menhum-1 Terminal = Serial EIA-232  Transferéncia de arquivo = YModem

Figure 12
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Click next to “Logic 1” and select the “Output Contacts” option and make the

following adjustments.

OUT201 -“81DIT” signal equivalent to tripping element 81-1.
OUT202 —“81D2T” signal equivalent to tripping element 81-2.
OUT203 —“81D3T” signal equivalent to tripping element 81-3.
OUT204 —“81D4T” signal equivalent to tripping element 81-4.

ﬁ AcSELerator® QuickSet - [Settings Editor - SEL 311C - 81 TUTORIAL (SEL-311C-1100v6.5.0.11)] -
Arguivo Editar Visualizar Comunicacies Ferramentas Janelas Ajuda Idioma

aEBIRd BB ©0 % w@ o®

~ O Ground Distance Elements A [l [=
) Distance Element Time Delay Settings
@ Phase Overcurrent Elements
@ Residual Ground Overcurrent Elements
© Negative-Sequence Overcurrent Elements
@ Phase Tme-Overcurrent Elements
@ Residual Ground Tme-Overcurrent Elements
- Negative-Sequence Tme-Overcurrent Elements
© Out-of-Step Settings

OUT105 Cutput Contact 105 Equation (SELogic)
b =

OUT106 Output Contact 106 Equation (SELogic)
P =

OUT107 Cutput Contact 107 Equation (SELogic)

© Load Encroachment Element b |E
@ Directional Elements
@ Voltage Elements Output Contact Equations - Extra 1/0 Board

@ Synchronism Check Elements
- Frequency Elements

© Redosing Relay

© Suitch-Onto-Fault Logic

OUT201 Output Contact 201 Equation (SELogic)
[srr =

OUT202 Qutput Contact 202 Equation (SELogic)
[sipzr =

© Communications Assisted Trip Schemes
@ Mirrored Bit Transmit and Receive
@ Zone 1Extension Settings
- Demand Elements

@ Other Settings

© SELogic Variable Tmers

Logic 1
@ TripjCommunication-Assisted Trip Logic
@ Close/Reclose Logic
) Latch Bits Set/Reset

@ Torque Control

© Logic Variable Equations OUT206 Output Contact 206 Equation (SELogic)
© _SELogic Variable Timer Inputs

e : -
- © [l Equatons OUT207 Output Contact 207 Equation (SELogic)
© Display Paints b ‘
O Setting Group Selection —
© Other Equations
© Mirrored Bits Transmit Equations
~@ ResetEquations
@ PMU Trigger Equations

OUT203 Output Contact 203 Equation (SELogic)
[saT =

OUT204 Output Contact 204 Equation (SELogic)
[T =

[d

QUT205 Qutput Contact 205 Equation (SELogic)
L =

OUT208 Output Contact 208 Equation (SELogic)
b =

v ©OUT209 Output Contact 209 Equation (SELogic)
r

€ _Graohical Loaic 1
Part#: 0311C113N4C5421  Logic 1: Output Contacts

TXD[] RXD[]  Abrir Conectado COMA: Prolific USB-to-Serial Comm Port 19200 8-Menhum-1 Terminal = Serial EIA-232  Transferéncia de arquivo = YModem

Figure 13

4.2 Submitting the Adjustments
Click on the selected icon and submit at least the following adjustments.

E AcSELerator® QuickSet - [Settings Editor - SEL 311C - 81 TUTORIAL (5EL-311C-1 100 v6.5.0.11]]

Arquive Editar Visualizar Comunicacdes Ferramentas Janelas Ajuda Idioma

eapoda @ eo wler cm|(zE
i @ Ground Distance Elemer EnviarAjustesAtivnsi M
-0 Distance Element Time DeElFy Setings DutPUt cnn

Figure 14

v

% Conproverds
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Port 2

Fon 2 (]
Port F
Pog B
Global
Set 1
Set
Set 3
Set 4
Set 5
Set 6

SEEEEEEEEEEE

|

oge
Logic 3
Logic 4
Logic &
Logic &
Report
DNP Map 1
DNP Map 2
DNP Map 3
Modbus

.
Cancelar

Figure 15
5. Ramp software adjustments
5.1 Opening the ramp

Click on the “CTC” application manager icon.

(:-. Conprove Test Center

Figure 16

Click on the “Ramp ” software icon.
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CONPROVE Version 2.02.191
General Secondary Measurement
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& Quick [ Diferertial B Multimeter
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'E:';, Test Plan % Master
Remote Generation Meter
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&5 Contact
Other 53 Foum
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Copyright © Conprove 1584 - 2022
Figure 17
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Figure 18

5.2 Configuring the Settings
When opening the software, the “Settings” screen will open automatically (as long as
the “Open Settings when Starting” option found in the “Software Options” menu is
selected). Otherwise click directly on the “Sertings” icon.

' o F&ﬁ || fi
’II == ol | i
Static Settings Repnrt Llr1|t5 Layout
Generation = @ —F <
Options

Figure 19

Inside the “Settings” screen, fill in the “General Inform.” with data on the “Tested
device”, “Location” and the “Responsible”. This facilitates the elaboration of the
report and this tab will be the first page to be shown in the report.
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5.3 System

Figure 20

On the following screen, within the “Nominal” sub tab, the values of frequency,
phase sequence, primary and secondary voltages, primary and secondary currents,

VTs and CTs transformation ratios are configured. There are also two sub tabs

“Impedance” and “Source” whose data are not relevant for this test.
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Figure 21

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

6. Channel Direction and Hardware Configurations

Click on the icon illustrated below.

- | Ramp 2.02.191 (64 Bits) - CE-6710 (0940222)

Display Software Options

a G Hrdset <%0 GOOSE Set. [@ Insert Cop
@ syncset s, SV set [i2h Delete Se
Direc Insert

Channels| t# Connection New o Delete All

Hardware
Figure 22

Then click on the highlighted icon to configure the hardware.
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Figure 23

Choose channel configuration, adjust auxiliary source and stop method of binary
inputs. Finally, click on “OK”.
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Figure 24

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

| Channels Direct. a X
Il

I CE6T710 Set O Advanced

| %5 GOOSE.. Cancel |
% Serial Number: |
€ 094022270CMO2222011USHVRGOD0OL2Z0 i s, 5. Val
£ 0340222 CCM03222011U5HVRG0000L2Z0RXD .. B ONLne W 5. Value... mport.. Bt

Figure 25

7. Restore Layout

Due to the great flexibility that the software presents, allowing the user to choose the
windows that will be presented and their positions, the command is used to restore the
default settings. Click on the “Layout” button and then on “Recreate Charts” repeat
the process by clicking on “Layout” and on “Restore Layout”. During the test,
windows that are not relevant are excluded.
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g

Following is the default structure after the previous commands.
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Figure 27

8. Test structure for function 81

Click the button highlighted in red until you create 4 test sequences.
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Figure 28

Click on the option “NOO!I " highlighted in green and decrease the size of the right
window for easier viewing.

8.1 Main Screen 81-1
In the first sequence, configure a situation to check the underfrequency of the 81-1
element whose adjustment is at 59.0Hz and 2.0 s. In place of “Seq 001" write “81-
1”. Then click on the highlighted button in the figure below.
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Figure 29

8.2 Screen for incrementing 81-1

On this screen, in the “Ramp Type” field, choose the “Frequency” option and then
select the “Pulsed” option. For the voltage value, either initial or reset use the
nominal voltage of 66.4V balanced three-phase ABC. For the initial frequency use
59.02Hz and for the final frequency 58.98Hz with a step of -5.0mHz. In the field
“Generation Time in Each Incr.” the user must configure a time that is always longer
than the actuation time. In this case, a time of 2.25 seconds was chosen. “Reset Time”

has been set to 0.25 seconds.
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Figure 30

8.3 Main screen 81-2

In the second sequence, a situation is configured to check the underfrequency of
element 81-2 whose adjustment is at 58.0 Hz and 1.0 second. In place of “Seq 002~
write “81-2”. Then click on the highlighted button in the figure below.
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Figure 31

8.4 Screen for increment 81-2

On this screen, in the “Ramp Type” field, choose the “Frequency” option then select
the “Pulsed” option. For the voltage value either initial or reset, use the rated voltage
of 66.4V balanced three-phase ABC. For the initial frequency use 58.02Hz and for
the final frequency 57.98Hz with a step of -5.0mHz. In the field “Generation Time in
Each Incr.” the user must configure a time that is always longer than the actuation
time. In this case, a time of 1.25 seconds was chosen “Reset Time” has been set to
0.25 seconds.
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Figure 32
8.5 Main Screen 81-3

In the third sequence, configure a situation to check the overfrequency of element 81-
3 whose adjustment is at 61.0 Hz and 2.0s. In place of “Seq 003" write “81-3”. Then
click on the highlighted button in the figure below.
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8.6 Screen for incrementing 81-3

On this screen, in the “Ramp Type” field, choose the “Frequency” option and then
select the “Pulsed” option. For the voltage value either initial or reset, use the rated
voltage of 66.4V balanced three-phase ABC. For the initial frequency use 60.98 Hz
and for the final frequency 61.02Hz with a step of 5.0mHz. In the field “Generation
Time in Each Incr.” the user must configure a time that is always longer than the
actuation time. In this case, a time of 2.25 seconds was chosen. “Reset Time” has
been set to 0.25 seconds.
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Figure 34

8.7 Main screen 81-4

In the fourth sequence, configure a situation to check the overfrequency of element
81-4 whose adjustment is at 62.0 Hz and 1.0s. In place of “Seq 004" write “81-4".
Then click on the highlighted button in the figure below.
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8.8 Screen for incrementing 81-4

On this screen, in the “Ramp Type” field, choose the “Frequency” option then select
the “Pulsed” option. For the voltage value, either initial or reset use the nominal
voltage of 66.4V balanced three-phase ABC. For the initial frequency use 61.98 Hz
and for the final frequency 62.02 Hz with a step of 5,0mHz. In the field “Generation
Time in Each Incr.” the user must configure a time that is always longer than the
actuation time. In this case, a time of 1.25 seconds was chosen. “Reset Time” has
been set to 0.25 seconds.
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Figure 36

Clicking on the “Ramp ” field, as shown in the next figure, you can configure 4 pick-
up evaluations as follows.
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Instead of “Eval.l” write “81-1 pkp”, in Ramp select “8/-1 > NOO1” for
[z L »” [ » [ ’» “ » € »
Condition” set “BI0I (1)”, for “Type” choose “Frequency”, for “Output” set
‘“ B2 H ‘“ i3] H H H H
Va”, in the field “Nom Value” set 59.00Hz and in the fields related to deviations set
10mHz.
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Clicking on the “+” icon of the previous figure inserts 3 more evaluations. The
configuration must be done in a similar way to the first evaluation with changes in the
binary inputs and values of the pick-ups.
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Figure 39
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Adjusting graphics

Double click on the “Waveform ™ option of the right window and maximize the screen
to choose the relevant signals and insert time analysis markings.
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Figure 41
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Select the current graph and click on the “Delete” key repeat the procedure for the
DC analog outputs and binary output graph. Uncheck the option “V04”.
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Figure 42

Right click and increase the height of the graphics. The next step is to select only the
binaries “BI01”, “BI02”, “BI03” and “BI04".
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8.11 Time analysis

To evaluate the time, the value of the frequency where the last increment or
decrement of each sequence occurs must be marked. To find these values, cursors are
used. If necessary, a zoom can be performed to verify the moment of time where the
marking must be carried out. To do this, left-click and drag the desired region. To
remove the zoom, just double-click on the graph. The following figure shows the time
for the first two elements.
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Figure 44

According to the previous figure, it can be concluded that the time for marking 1 is
20.25 seconds and for the second, 35.00 seconds. The next figure shows the position
of the last two elements.
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Figure 45

According to the previous figure, it can be concluded that the time for marking 3 is
56.75 seconds and for marking 4 it is 71.50 seconds.

8.12 Inserting marking

To insert the mark, right-click on the graphic and choose the following option.
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Adjust the first time and repeat the procedure for the other markings.
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Figure 47
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Figure 48
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The markings are shown in the following figure. To return this window to its initial
position, double-click on the top bar (highlighted in green).
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Figure 51
8.13 Time evaluation

Clicking on the “Time” field, as shown in the next figure, you can configure 4 time
evaluations of operations as follows.
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Change the name “Eval. 17 to “81-1 t” in the “Ignore before” option choose
“Tagging> Mark01” in the “Start” option choose “Tagging > Mark0l” in the
“End” option choose “Binary Input > BIOI (1)”. In nominal time, set 2.0s with

deviations of 200ms. The figure below shows these settings.

Evaluations

Name Ignore Before Start End Tnominal Tdev- Tdew+ Treal

31-1_t #Mark01 #MarkD1 BlO1 (1) 2,00s 200,0 ms 200,0 ms Os

Time

@2

| Oscilog. [Comp.

Tdev
Os

Status

Evaluations GOOSE TimeStamp Report |

Error List ] Protection Status l
+4 ONLine MNew Aux. Source 110,00 V Heating: 0%

Figure 53

By clicking on the “+” icon, 3 more evaluations are added and their adjustments are

made in a similar way to the first evaluation.

Evaluations

E L & Name Ilgnore Before Start End Tnominal Tdev- Tdev+ Treal Tdev Status
8 ] § g1-1_t #Mark01 #Mark01 BIO1 (1) 200s 200,0 ms 200,0 ms Os Os
: s 3 a1-2_t #Mark02 #MarkD2 BI02 (1) 1005 2000 ms 2000 ms Os Os

T% + g1-3_t #Mark03 #Mark03 BIO3 (1) 200s 2000 ms 2000 ms ...............EE_, Os

g g1-4_t #Mark04 #Mark04 BI04 (1) 100s 200,0 ms 200,0 ms Osi Os

" Evaluations GOOSE TimeStamp Report |

[ Error List I Protection Status l
+4 | ON Line Mew Aux. Source 110,00V Heating: 0%

Figure 54

Use the command “Alt + G to start the generation. The next figure shows the result

with the pickup values found.
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B5 HrdSet 0 GOOSE Set. @ [@ insert cc BB Auto Ref Angle ‘ Under and Qverf... = ) N° Repetitions [0 Bl e €]
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Direc Insert Start  Stop Settings Report  Units  Layout
Channels 3 Connection New B 1 [ Separate Nodes/Bin req B Delete Al G 8 - 5 o
Hardware Sequence Results Generation Options
~ Sequences - X Waveform | Phasors | Trajectories |"Harmonics | Synchroscope | PlaneZ - X
los o1 13755 | NOUT - Voltages
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# | Channels/ Definition
Point | Channd | Definitions 6300 ;"‘}l o0z 0e3 4
Va |AOMOT | Freauency Izl
Vb [AOMDZ  |fincr 1255 tReset 250.0 ms €200
Ve | AD_vD3
2 |A00 61,00
ic  |A0_103 60,00
B o o NNRRRRERN
Z | [uboz [A0_ 104
UD03 | AO_I05
UD04 | AO_I08 58,00
A bl e =
[}
Evaluations 2 x
g ol |=|| o] Mame Ramp Condition Type Output Nom.Value | Dev.- Dev.+ | RealValue [TotalDeviaor  Stahs .
5 ]
o E 2| | E|st-1pkp | 81-1-nODY BIOT (1) Frequency ¥ |Va 59,00Hz | 1000mHz | 1000 mHz 5899Hz | -500OmHz | Passed =
(= =% |s1-20k0  [81-2-no001 BI0Z (1) Frequency < |Va 58,00Hz | 1000mHz | 1000 mHz 5799Hz | -500mHz | Passed
T; 81-3_pkp 81-3- NOOD1 BIO3 (1) Frequency | Va 81,00 Hz 10,00 mHz 10,00 mHz 61,01 Hz 5,00 mHz Passed
& 81-4_pkp | B1-4- NOD1 BI04 (1) Frequency ¥ |Va 6200Hz | 1000mHz | 1000 mHz 62,01 Hz 500mHz | Passed
Evaluations  GOOSE TimeStamp Report |
ErrorList | Protection Status
44 ONLine | New | . Aux. Source 110,00V | Heating: 0% |
— X
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Home  Display  Software Options

&5, Hrd Set €% GOOSE Set. @ @ insetcopy 1B B Auto Ref Angle % ] |Under and Overf... ~ tJ N° Repetitions |0 } J% ,|M = ©
@ syneset s, svset. B Deletesel. I @ Va 3 B Detete Test v n
Direc Reedit Start  Stop Settings Repart Units  Layout
Channels ¥ Connection [ Separate Nodes/Bin ~ Tast ] Delete All 6 _ﬁ S
Hardware Sequence Results Generation Options
Sequences | - X Waveform | Phasors | Trajectories |'Harmenics | Synchroscope | Plane Z - X
[oor (o142 17ss ||| T voor-votaces
¥ a0_vo1 ¥ [¥] AO_v03 [ AO_Vo4
“ | Channels/ Definition
Point | Channel | Definitions 63,0008 a0z a3 o4
Va |AOMD1 | Frequency Tkl
Vb |AOMD2  [fincr 1.25s: tReset 250.0 ms €200
Ve |A0_v03
la |AC_I01 £1,00
= TTTTIT]
e |A0_I03 60.00
| e ENNRRREER
2| [ upoz [ac_ioe 59,00
UD03 | AQ_I05
UD04 | AD_106 58,00
A 1 e [ =
[
Evaluations 1 x
g w| Name | Ignore Before Start End Tnominal Tdev- Tdev+ Treal Tdev Stalus sl el s
o E 81-1_t #hark01 #Mark01 BIC1 (1) 2,005 200,0 ms 200,0 ms 2,165 1571 ms | Passed 2 |E =
(= 81-2.t #Marko2 #Mark0z Blz (1) 1,005 2000 ms 200,0 ms 1,165 1606ms | Passed = &
T% 81-3.t #Mark03 #Mark03 BIO3 (1) 2,005 2000 ms 200,0 ms 2,095 8895ms | Passed
= 81-4.t #Marko4 #Marko4 BIC4 (1) 1,005 2000 ms 200,0 ms 1,085 8527 ms | Passed

Evaluations  GOOSE TimeStamp Report |
ErrorList | Protection Status

44 ONLine | New | . Aux. Source 110,00V | Heating: 0% |

Figure 56

Rua Visconde de Ouro f-‘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

35



9. Report

l D ST IA aCOMERCIO

INSTRUMENTOS PARA TESTES ELETRICOS

After finishing the test, click on the icon highlighted in the previous figure or through
the command “Ctrl +R” to call up the report pre-configuration screen. Choose the

desired language as well as the options that should be part of the report.

- Presentation Setting

Language Inglés En-LS L

<

=- @Al

- Bl General Data of Test

- Bl General Data of Tested Device
- B Local of Installation

- B Reference Values

- B Hardware Settings

- [H Distance Protection Settings

- Bl Synchronism Protection Settings
(- [ Sequences

(- [ Test Results

- [H Notes and Cbservations

- [Bll Explanatory Figures

.. [ Check List

- B Connections

QK Cancel

Figure 57

3‘ [ 25 [ = | Ramp 202,191 (64Bits) - CE-6710 (0161117)

Pt e

@%

Print  Page

@ = |

Exportto Export

Setup  Word Office to PDF

Print

Printing Preview...

Export

N° of Pages: 20

¢ [ Two pages
100 Previous Next Close Print

% Page Page  Preview
Zoom View Close

: ICONPROVESESUIRS 4
ce:m;n CE-600x c:::: zeex: 06-600)( QQNPROVE

TRIA 2COMERCIO

RAMP - TEST REPORT

Descr.: Under and Overfrequency (002)

Date: 24/10/2022 10:40:34

; Software: Rampa_CTC; Version: 2.02.191
Responsible: Michel Rockembach de Carvalho

1. Device Tested

Ident .: 23031982; Type: Line Protection
Model 311C; Manufacturer: Schweitzer

2. Location

Substation: Conprove

Bay: 1

Address: Visconde de Ouro Preto 75, Custédio Pereira
City: Uberlandia; State: MG

Figure 58
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A.1 Terminal Designations

APPENDIX A

Figure 59
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A.2 Technical data

Under- and Overfrequency Elements

Pickup Range: 40.10-65.00 Hz. 0.01 Hz steps
Steady-State plus

Transient Overshoot: =0.01 Hz for 1 Hz step change
Pickup/Dropout Time: Maximum instantaneous element response

time to a step change 1n frequency (dF)

APPENDIX B

Equivalence of software parameters and the relay under test.

Table 1

Ramp Software SEL 311C Relay
Parameter | Figure Parameter Figure
81-1 pkp 39 81D1P Level 1 Pickup 11
81-2 pkp 39 81D2P Level 2 Pickup 11
81-3 pkp 39 81D3P Level 3 Pickup 11
81-4 pkp 39 81D4P Level 4 Pickup 12

81-1 t 54 81D1D Level 1 Time Delay 11

81-2 t 54 81D2D Level 2 Time Delay 11

81-3_t 54 81D3D Level 3 Time Delay 11

81-4 t 54 81D4D Level 4 Time Delay 12
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