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Preface

Informationin this document is subject to change without notice.

© 2020 Eaun Reyrolle Ltd. All rights reserved. Reproduction in any manner
whatsoever without the written permission of Easun Reyrolle Ltd. is strictly
forbidden. This manual is part of a complete set of product documentation that
includes detailed drawings and operation. Users should evaluate the information in
the context of the complete set of product documentation and their particular
applications. ERLassimes no liability for any incidental, indirect or consequential
damages arising from the use ofthis documentation.

While all information presated is believed to be reliable and in accordance with
accepted engineering practices, ERL makes no warranties as to the completeness of
the information.

All trademarks used in association witf*tRO, PRO,FPRO,B-PRO, RO, TESLA,
iTMU, TESLA Contr@anel, Relay Control Panel, RecordGraph, RecordBase and
ProLogi@re trademarks of ERLPh&3ewer Technologies Ltd.

Windows® is a registered trademark of the Microsoft Corporation. HyperTerminl® is
a registered trademark of Hilgraeve. Modbus® is ategid trademark of Modicon.

Contactinformation

Easun Reyrolle Ltd.,

Website: www.easinreyrolle.com

BEmail: hosur @easunreyrolle.com

Technical Support
Email: techsupport @easunreyrolle.com
Tel: +91-4344-401600/ 01/ 02

ERLP&as Power TechnologiesLid.,

Website: www.erlphasecom

Bmail: info@erlphase.com

Technical Support
Bmail: support @erlphasecom
Tel: 1-204-477-0591
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UsangThisGude

This User Manual desaibesthe installation and operation of the FPROMultifunction Protection
Rday. It isintended to support the first time user and clarify the details of the equipment.

The manual usesa number of conventionsto denote special information:

Example Describes

Choosethe Cortrol Panelsubmenuin the
Settingssubmenu onthe Sart menu.

Sart>Settings>Cortrol Panel

Rigtt-click Click the right mouse button.

Recordings Menuitemsandtabs are shownin italics.
Service User input or keystrokesare shown in bold.
Text boxessimilarto thisone Relaeimportantnotesandinformation.

Indicatesmore screens.

Indicatesfurtherdrop-down menu,
> dick to displaylist.

v Indicatesa warning.
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Aaonyms

CT

DCE
HMI

IEC

IED

LED

LCD

LHS

RHS

SG

ul

- Curent Transformer

- Data Communication Equipment

- Human Machine Interface

- International Hectro-technical Canmisson
- Intelligent Hectronic Device

- Light-emitting Diode

- Liquid Qysta Display

- Left Hand Side

- RghtHand Sde

- SettingGroup

- Use Interface
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Vi

Version campati bility

This chart indicates the versions of Offliner Seginthis User Manual was created using the
following software and firmware versions

Offliner Settings are backward comgad with all earlier versions aktting files.

FPROFirmware/Software CompatibilityGuide

FPRO Firmware

Setting
\Version

GCompatible Offiner
Settings

V10

V0.07(post v2.6)

Please contact ERLTechnical suppofbr complete Revision History.

FPRO116 User Manual
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PC 8stem Reqgurements and Sdtware Installation
Hardware
The minimum hardware requirementsare:
1 1 GHzprocesor
2 GBRAM
20 GBavailable hard disk space
USBport

=A =/ =4 =4

Serial communication port

Operating System

One of the following operatig systems must be installed and functional ptioiinstalling the
applications:

1 Microsoft Windows7

M1 Microsoft Windows 10
ERL softwares requires a minimumWidindows 70S (Hyper Terminal /Offlinevill not work on
earlier versions of Windows).

Software Installation

All required software for user interé®, settingare available directly from the ERL website:
http://www.easunreyrolle.com/product.php?id=1096The following relevant softwareand
documentation is available:

w FPROOffliner: Sdtware
w USBSTM32VCPDriver : Software
w Relay User manuaWianual in PDF format

To Install Software on the Computer

To install the software onthe compuiter, click the desred item on the screen. The installation
program launches automatically. Installation may take a few minutesto start.

HyperTerminal antdSBSTM32 VCBriveralso to be installed.
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Anti-virus/Anti-spyware Software

If an antivirus/antispyware software on user local system identifiey af the ERL & ERLPhase

FLILJX AOFGA2ya a F aLRGSYOGALFf GKNBI ( éshftwdrel g A f f
G2 OflFraaAirFTe Al la aal FS¢ F2NJ Ada LINRLISNI 2 LISNI
spyware software documentation tetermine the relevant procedure.
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1 Overview

1.1 Introduction

The FPROis a microcontrollerbasad relay providing comprehensive Overcurrent / Earth Fault
Protection, SensitiveEarth Fault / Restricted Earth Fault, Auto Reclosing, Grcuit Breaker Failure,
Broken conductor, Thermal Overload, Negative Sequence Overcurrent, Inrush Restraint, Trip
dreuit Supervision, Metering, Breaker Monitoring  functions suitable for distribution
applications.

Hyper Terminais theonline tool, whichenaldesthe userto:

w Changereview & retrieverelay settings
w Viewevent andfault information

FPRO Offliner is the offline tool which enables the user to:
w Createandreview relay settings

Theprimary protection provided is overcurrent based. A library for these overcurrent functions
provides commonly used IEEEand IECinverse curves. Since the curves are equatialtiven, the

user can choose to enter equation parameters directly to create other overcurrent curve shapes
as needed.

To provide a complete padcage of protection and control, FPRQprovides other functions such

as:

w Breaker failure Protection (50BF
Multi-shot Auto Recloser (79)

5 ProLagic statements

w 2 SettingGroups

Hyper Terminails the Windows graphical user interface softwareltosedto:

w Retrieveevent logs and fault logs
w Manage settings

EO00116R01.00 FPRO116 User Manual 1-1
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1.2 Front View

Enter to menu &
sub-menu

Navigation controls allow
for aneasy experierce

throughsettings, change,
service andview menus.

Back/close button
rrogrammanietargeiLs €2
provide tripping irformation
to expedite response to
systems events.

Front panelUSB port
provideseasy andfast access
to settingsandset up

Handleto drawout the
relayfrom case.

Figue 1.2: FPRCFront View
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1.3 Rear View

Case Grounding
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Figure 1.3: PRO Rear View
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AC Current Inputs

FPRO is provided with terminal blocks for up to 5 AC curréh
Phase Cuwent, 1 Neutral and 1 SEF1A and 5Aare ®perate
terminals 1A or 5A T Secondary is Site Selectable

To refer the complete schematiccircuits; see a !/ { OF
5 NI ¢ h¥pgpeéndixl & dConnectiorb NJ ¢ A ¥gpendixd Y

External Inputs

The FPRO relayras 4 external inputs with a factory selectat
voltage level ExternaDC voltages of eithé?4 volts,48 volts 110
volts, 220 volts nominal are available depending on the orde
code.

Relay InoperativeAlarm
Output

If the relay becomes inoperativahen the Relay Inoperativ
Alarm output contact closesOutput Contact 6 may be
configured as Relay Inoperative Alarm Contacts. During the
inoperative period, all tripping functions are blocked.

Output Relay Contacts

The FPRO relay has 6utput relay contacts. Eacleontact is
programmable and has breaker trippir@apability. All output
contacts are isolated fromeach other. All the contacts ar
provided with settable dropout timers (€L sec)- applicable for
self reset.

If function reset time & theoutput contact rest time both are
set in the IED;hen, the higher value will be taken for relay dr
out. Example:51 functionis chosen with reset DTL delay 0.5

and the output contact dropout time is 0.8 sec, then 0.8 sec
be the dropout time ofthe output contact.

1.4 Model Options/Ordering

1 The relay is available E4sizeand flushmount type along wittstandard for details
4SS aaSOKFYAQbokendsNF gAy3aé AY

1 The external inputs are 248, 110, 220Vdcrated. The Auxiliary supply 28-60 Vdc
or 80-300 Vdcrated.

91 All of the above options must be specified at the time of ordering.

EO00116R01.00
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F-PRO Feeder Protection Relay

Ordering Template

In order to specify and order an ERL relay properly configured for the application, a part number must be constructed as indicated below:

F-PRO aaa b
|

aaa - Model:

®  116:(50, 51, 50G, 51G, 64/50SEF, 64/51SEF, 46/50, 45/51, 49, S0BF, 46BC, 79, 81HBL2) - 5CT

b — Auxiliary Supply & External Input rating:

*  A: Auxiliary supply - 20 to 60 Vdc & External Input - 24 / 30 Vdc
*  B:Auxiliary supply - 20 to 60 Vdc & External Input - 48 / 50 Vdc
®  C: Auxiliary supply - 80 to 300 Vdc / 100 to 250 Vac & External Input - 110 / 125 Vdc

®  D:Auxiliary supply - 80 to 300 Vdc / 100 to 250 Vac & External Input - 220 / 250 Vdc

Example:
Ordering Code Example F-PRO 116 [=

Maodel - 50, 51, 506, 51G, 64/50SEF, 64/51SEF, 46/50, 46/51, 49, S0BF, 46BC, 79, 81HBL2

Auxiliary supply - 80 to 300 Vdc / 100 to 250 Vac & External Input - 110 / 125 Vdc

Functions & Features:

* 1A (or) 5A CT Secondary input is site selectable.

*  Fault Record, Event Record, Metering, ProLogic, Trip Circuit Supervision(74TCS).
®  Front USB port and rear serial R$485 port.

*  Modbus/ IEC103 are supported over RS485 port.

® 4 External Inputs, 6 Relay outputs & 8 LED's.

®  Ed case - Horizontal Flush panel mounting chassis.

)

The specifications and product information contained in this document are subject 1o change without notice. 2 E RI
In case of inconsistencies between documents, the version at wwuw.ezsunreyrolie.com will be considered correct. (E00039R01)

www._easunreyolle.com

Figure 14: Ordering Template
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2 Sdup and Communcations

2.1 Introduction

This chapter discusses setting and communicating with theelayincluding the following:

1 Power supply
1 Communicating with ta relay usinga directseriallink
1 UsingHyper Terminali 2 I O00S&daa GKS NBflF&Qa dzaASNI Ay (!

2.2 Power Supply

A wide range power supply is standarthe relay power supply is provided with nominal
operating ranges of:

w 20 to 60\c
w 80 to 300Mc/ 100to 250 Vac, 50/60 Hz.

To protect against a possible short circuit in the supply use an inline fuse or circuit bvattke
a 5A rating. Ensure théhe chassis is grounded for proper operation and safety.

There are no power switches on the relay. When the power supply is connected, the relay starts
its initialization process and takes abduseconds to complete the boot and glowing the green
LED for rlay functional.

Case Grounding

WARNNG!

Ground the relay to station ground using the cageunding terminal at the A
back of the relay, for details s¢égurel.3: FPRO Rear Viean pagel-4.

2.3 Time Source

The FPRO relay supports the usémanuallyconfigurable system time based on a free running
internal oscillator. The internal free runniogcillatoris present on the {PRO.

EO00116R01.00 FPRO116 User Manual 2-1



2.4 Communicating withhe FPRORelay

Connectto the IED foraccessits userinterface and supervisorycontrol and dta acquisition
(SCPBA) servicesby:

w FrontUSB2.0interface(user interface and maishance)

1 Rear panel serial linff)rS485 serial link

The relayhas a front panel USB @t (COM1) and1 rear RS485 Port (CORJ to provide direct
access tdEC10BVlodbus services.

The relay user interface is accessed throughHllgeer Terminal

2.5 USB Link

The PCmust be appropriately configuredfor USBcommunication.

I 860062

O rumcTonaL

B .
fi:m.*am
—_——

COM1-USB Laptop/ PC

FHgure2.1 USB Lk

2-2
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USBDriver Installation

To create a USB link between the relay and the computer, connect thetR€front USB port of
the FPRO. Th&€TM32 VCPriver needs to be installed in computas follows:

STM32 VCPan bedownloaded from ERL website
http://www.easunreyrolle.com/product.php?id=1096

Then go the Device Manager to check the port detect.
Start > Control Panel> Device Manager > Other devices

In this path a small icon with the nhame $TM32 VCRill be found (IfuserremovedUSB cable
this icon will be removed from that path)

Nextto that Right click on th&TM32 VCIon and select "update Driver software".

"Update Driver Software STM32 VCPNindow will appear.
In that select "Browse my computer for driver software".

Now Browse the&sTM32 VCariver folder the path where it &s saved.
Example;DASTM32 VCRIriveAwin7 (for Windows 7)

And click the next button. Now the Drivénstallation will be started and click cloaéier the
Installationisdone.

Now check ports in Device Manager
Start > Control Panel > Devicaivager > Ports (COM & LPT)

Can find STM STLink Virtigbort, note COM port number which is installed Ex: COM 6.

E00116R01.00 FPRO116 User Manual
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28 Accessinghew St F@Qa {/s! 5! {SNIBAOS

The relay supports IEC 608303 slaveand Modbus slave SCADA protocols as a standard
feature on all FPRO serieselays TheModbus implementation supports both Remote Terminal
Unit (RTU) binary and ASCII modes and is available through a direct RS485 serial link.

The relay Port 2 is dedicated for use witflodbus slave, IED 60883103 slaveprotocols. The
serial Port uses standafS485 signaling. An externRIS485 <> R&32 converter has be used

to connect to an R332 network.

PC with RS232 IED1 IED 2 IED 3
s = = s B
RS485 B T T
RS232
Converter

Figure2.2: RS485 Connection diagram Com Port 2 R&85

Complete details on the Modbus and IEC 60B7M3 protocol services can be found in the
' LILISYRAOS&AS F2NJ RSGIFIAf A aSS dad®RodFAEY RECHL 9 2 Y M dzy
5SOAO0S tANBEAR Sé¢ Ay

Protocol Selection  To select the desired SCADA protocol go #8R© Offliner SCAD.
communication section. Select the desired SCADA protocol and se

corresponding parameters.

The serial port's communication parameters aet in the FPRO Offliner

Communication SCADA communication section. Both the baud rate and the parity bi
be configured. The number of data bits and stop bits are determi

Parameters automatically by the selected SCADA protocol. Modbus ASCII uses
bits. Modbus RTUEIC 60874-103. All protocols use 1 stop bit except
the case where either Modbus protocol is used with no parity; this us
stop bits, as defined in the Modbus Standard.

2-4
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2.9 Communication PortDetalls

Table 2.1: CommunicationPort Deails
Location Port Function
FontPanel | COM1 USBBrecepacle,HighspeedUSR2.0interface
Usedfor userinterfaceaccess
Default fixed baudrate 115200 N 8 1 (no parity, 8 data bits, 1 stop bit).
RearPanel COM2 RS485.
Used for SCADA communication (MODBUIEGAL03.
Default Setting: 9600 N 7 1 (no parity, 7 data bits, 1 stop bit)
Table 2.2: R$185Connectiondo Pinson Relay Port
SignalName Direction PG<->Relay Pin # on the RelayPort
A+ a 8
B- a 9
Common A

EO00116R01.00
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3 Using the IED (Getting Started)

3.1 Introduction

This section provides information onthe start-up sequence and ways to interface with the
FPRO elay. Desaiptions of the Front Panel Display, Terminal Mode and Metering Data are
provided.

3.2 Stat-up Sequence

When the power supply is connected, the following initialization initializing sequence takes
place:
A Approximately on or beforéth secand, the Functional Green LED comes ON and it
indicates that the relay iactively protecting the systermnd communicating with
the user.

EO00116R01.00 FPRO116 User Manual



3.4 Font Panel Display

The front panel display is the fastest and easiest way of getting information fromthe relay.

Figure31: Font Panel Display

Navigation controls allow for aneasy
experience throughsettings,
maintenarce, service andview
menus

Progranmabletarget LEDs provide
trippinginformation to expedite
Respons¢o sysems events.

Uniquefront panelUSB port
provideseasy andfast accessto
settingsandset up

The display, the 8 LEDightsand the 5 push buttons, provide selective information about the relay.

FPRO116 User Manual
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LEDndications

Table 3.1: Description of LED Indications

Indicatesthe relayis functional. Whenthe RelayFunctional geen
LED 1 LEDcomeson, the rear Reby Inoperativecontactopensandthe
protectivefunctionsbecomefunctional.

Programmable for anfprotection functions, ProLogiand External
Inputs.

LED2to 8

Tamget LEDassignmentsare the default function but are configurable bythe user throughthe
Offlinersettings(output matrix configuration 4 LED Output).

PushButtons

Table 3.2 Identification of Push Buttons

Up, Down, Cancel, Enter,

Used to Navigate the front panel LCD Screen
Testor Target Reset g P

EO00116R01.00 FPRO116 User Manual



Display

Thebasicmenustructurefor navigaion of the LCDscreen is givenbelow:

Table 3.3: Navigation of the LCD Screen

Main Seeen

View/ Changéd Sevice: ChoiceMenu

EnterPassword to go to Change / Service Menu

Main Menu (V,C,S)
Configuration (V,C,S)
System Parameters (V,C,S)
Systen Freq. (V,C,S)
System Freq. (V,C,S)
CT Config. (V,C,S)
Phase CT Sec. (V,C,S)
Neut.CT Sec (V,C,S)
SEF CT Sec. (V,C,S)
Phase CT Ratio (V,C,S)
Neut.CT Ratio (V,C,S)
SEF CT Ratio (V,C,9)
Display backlightitneout (V,C,S)
Duration (V,C9)
Setting Group (V,C,S)
Active (V.C,S)
Edit/ View (V,C,S)
Functions (V,C,S)
Phase OC (V,C,S)
Fn. 501 (V,C,S)
Function (V,C,S)
Pickup Current (V,C,S)
Pickup Delay (v,C,S)
Inrush Blocking (V,C,S)
Fn. 502 (V,C,S)
Function (V.C.$
Pickup Current (V,C,S)

34
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Table 3.3: Navigation of the LCD Screen

Pickup Delay (V,C,S)
Inrush Blocking (V,C,S)

Fn. 51 (V.C.9)
Function (V,C,S)
Pickup Current (V,C,S)
Curve (V,C,S)
T™S (V.C.S)
Pick Up DTL Delay (V,C,S)
Reset Delay (V,C,S)
Reset DTL Delay (V,C,S)
Constant A (V,C,S)
Constant B (V,C,S)
Constant p (V,C,S)
Constant TR (V,C,S)
Inrush Blocking (V,C,S)
Measured Neutral OC (V,C,S)
Fn. 50G1 (V,C,S)
Function (V.C,S)
Pickup Current (V,C,S)
Pickup Delay (V,GS)
Inrush Blocking (V,C,S)

Fn. 50&@ (V.C.9)
Function (V,C,S)
Pickup Current (V,C,S)
Pickup Delay (V,C,S)
Inrush Blocking (V,C,S)

Fn. 51G (V.C.9)
Function (V.C,5)
Pickup Current (V,C,S)
Curve (V.C,5)
T™S (V.C.9)
Pickup DTL Delay (v,C,S)
Reset Delay (V,C,S)
Reset DTL Delay (V,C,S)

EO00116R01.00
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Table 3.3: Navigation of the LCD Screen

Constant A (V,C,S)
Constant B (V,C,S)
Constant p (V,C,S)
ConstanfTR (V,C,S)
Inrush Blocking (V,C,S)
SEF (V.C.9)
Fn 64/50SER (V,C,S)
Function (V,C,S)
Pickup Current (V,C,S
Pickup Delay (V,C,S)
Inrush Blocking (V,C,S)

Fn 64/50SER (V,C,9)
Function (v.C,S)
Pickup Current (V,C,S)
Pickup Delay (V,C,S)
Inrush Blocking (V,C,S)

Fn 64/51SEF (V,C,9)
Function (V,C,S)
Piclup Current (V,C,S)
Curve (v,C,S)
™S (V.C,S)
Pickup DTL Delay (V,C,S)
Reset Delay (V,C,S)
Reset DTL Delay (V,C,S)
Constant A (V,C,S)
Constant B (V,C,S)
Constant p (V,C,S)
ConstantTR (V,C,S)
Inrush Blocking (V,C,S)
NegSeq.OC (V,C,S)
Fn. 46/50 (V,C,S)
Function (V,C,S)
Pickup Current (v,C,S)

FPRO116 User Manual
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Pickup Delay (V,C,S)

Fn. 46/51 (V,C,S)

Function (V,C,S)

Pickup Current (V,C,S)

Curve (V,C,S)

T™S (V.C.S)

Pick Up DTL Delay (V,C,S)

Reset Delay (V,C,S)

Constant A (V,C,S)

ConstanB (V.C.,S)

Constant p (V,C,S)

‘ ConstanfTR (V,C,S)

‘ Thermal Overload (V,C,S)
‘ Fn. 49 (V,C,S)
Function (V.C,5)
Therm.OL (V,C,S)

Time Constant (V,C,S)
NegSeq. Weighing (V,C,S)

Therm. OlAlarm (V,C,S)

Alarm %Th (V,C,S)

CB Fail (VC.S)
Fn. 50BF (V.C.9)
Function (V.C,5)

Pickup Current (V,C,S)

Pickup Delaxl (V,C,S)

Pickup Delay (V,C,S)

‘ Broken Conductor (V,C,S)
‘ Fn. 46BC (V,C,S)
Function (V,C,S)

12/11 Pickup (V,C,S)

Pickup Delay (V,C,S)

‘ Trip Circuit Supervision (V,C,S)
‘ Fn. 74TCS_1 (V,C,S)
Function (V.C,5)

EO00116R01.00
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Name (V,C,S)
Function (V,C,S)
Name (V,C,S)
Drop-Off Delay (v,C,S)
Inrush Detection (V,C,S)
Fn. 81HBL2 (V,C,S)
Function (V,C,S)
Cross Blocking (V,C,S)
Pickup 12nd (V,C,S)
Auto Reclose (V,C,S)
Fn. 79 (V.C.S)
Furction (VoS
Number of Shots (VoS
1st Reclose-T1 (\Zo%S)
2nd Reclose-T2 (\Zo%S)
3rd Reclose--T3 vVCS
4th Reclose--T4 vVCS
Clese Time Tp vVCS
Reclaim Time Td vVCS
Init. Rst. TDI (VG
Block Rst. TDB (\Zo%S)
Meters ((ZorS)
Meter Deplay Opion (\Ze%S)
Display Opion (\Zo%S)
Analog (o)
laMag: (V,C,S)
Ib Mag: (V,C,S)
IcMag: (V,C,S)
Ilg Mag: (V,C,S)
Isef Mag: (V,C,S)
[1Mag (V,GS)
12 Mag: (V,.C,9)
10 Mag: (V,C,S)
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Thermal State (v,C,S)

Digital (V,C,S)
B Status (V,C,9)
EILEI1 (V.C,S)

EI2El 2 (V.C,S)

EI3EI3 (V.C,S)

EI4El 4 (V,C,S)

DO Status (V,C,S)
RLIRL 1 (V.C.,S)
RL2RL 2 (V,C,S)
RL3RL 3 (V.C,9)
RL4RL 4 (V.C,S)
RL5RL 5 (V.C.,S)
RL6RL 6 (V.C.,S)

PL Status (V.C.,S)
PU (V,C,S)

P2 (V,C,S)

PI3 (V,C,S)

Pl4 (V,C,S)

PI5 (V,C,S)
Records (V,C,S)
View Events (v,C,S)
Events (V.C,S)

View Faults (v,C,S)
Faults (V,C,S)

Utilities (V,C,S)
Time (V.C.S)
’ Date (V.C.S)

Date: YYYY/MM/DD (V.C.S)

‘ Time (V,C,S)

Time: HH/MM/SS (V,C,S)

EO00116R01.00
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Communication (V,C,S)
USB(Serial) (V,C,S)
Host:Serial VCP (V,C,S)
RS485(CON2) (V,C,S)
Protocol (V,C,S)
ModbusRTU/ASCII (V,C,S)
Relay Address (V,C,S)
Baud Rate (V.C.,S)
Parity (V,C,S)
Protocol (V.C,5)
IEC103 Slave (V,C,S)
Relay Address (V,C,S)
Erase Records (C,S)
Erase Event Rec (C,9)
Erase Fault Rec (C,95)
Password Settings (V,C,S)
ChangePW (S)
New Change PW (S)
New Service PW (S)
PW Access Timer V,S)
PW Acess Timer v,S)
PW Enablé Disable Vv,S)
PW Enable (V.S)
FactoryUpdate (S)
Confirm Update (S)
Calibration (S)
Current Channels (S)
Information Ensure 1AC is applied (S)
Calibrate IA? (S)
Calibrate IB? (S)
Calibrate IC? (S)
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Calibrate IG?

(S)

Calibrate ISEF?

(S)

Test Mode

(S)

Test Mode Selection

(S)

OUTPUT (S)
LED (S)
Class 2 Update (V,C,S)
Measurand Max Range (V,C,S)

Baud Rate (V.C.S)
Parity (v,.C,9)

Unit Identifications (V,C,S)
Product Version (V,C,S)

Serial Number (V,C,S)

Unit ID (V.C.S)
Firmware Ver. (V,C,S)
Settings Date (V,C,S)
Settings Ver. (V,C,S)
OfflinerVer. (V,C,S)
Comments (V.C,S)
Station Name V,C,S)
Location (V.C,S)

Bay name (V.C,S)

Load Date (V.C,9)

Where the accesslevelsrequiredto accesseachare indicated
V:view
C:change
S:service

EO00116R01.00
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To login into the LCD menu structure, follow these steps:

F-PRO

Bay Name

Hgure 32: Main Screen

Inthe Main ScreenPressEnter Key

Inthe View/ Changé€ Servece: Choose Menu screen, choosedesiredaccess

Pres<Enter key.

View

Change

FHgure 33: View / Change / ServiceChoice Menu

Enter PW

FHgure 34: Enter Passvord

level,and

In the EnterPW screen, enter appropriate six digit password and Press Enter key on the

return character (right b

ottom one

Configuration

Meters

A

Fgure 35: Main Menu

TheMain Menu scteenshouldappear.

Note: The default passwords are below:

Access Level

Password

View No password for View @ess in LCD
Change change
Service service

tF8862NR OFy O2ydlAy 9 H X V()0 azandpZ 9

F 0 0 U

3-12
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3.5 HyperTerminal

HyperTerminais used for all user interfaces with IED online. A short descriptidheoHyper
Terminalconfigurationto connect to a relay is given here.
Follow software files needs to be installed before connectufgB link to the relay:

1. Execute
"Hyperterminalexe"
2. Execute
"~PRO Offliner.exe"
3. Install
"STM32 VCPriver"
4. RunHyperTerminal
Go to:

"HyperTerminal

Choose Communication > Direct Serial Link.

Select correct serial link and baud rét&5200)

Click Get Information from Relay.

Then HyperTerminalill communicate with the fPRG116 and retrieve information to

fill required fields.

After @ Y YSOGAY 3T 1 8LISNESINXNAYIFE 9y iSNI wiye (Se@

The following screen will appear as shown below

'*? Note: "M’ Main Menu t??

i ) F-PRO 1880 |
E Easun Revrolle Ltd. .. E

BB BB B £ £ FE 36 I IEIEFE ST B I IE I IE I IEHE I I I BE B I IE I IE 36 3633 |

1
1
: Load configuration |
: Collect/Erase Ewvent Log Data |
: Collect/Erase Fault Log Data i
: Collect configuration file i

1

BN =

I PE P IE I »x »x JEFE PE P PEPE P PEPE PP JE I PE I JE I FE I I I FE PP I PE P I

Enter The wvalue:

nnected 0:00:48 Auto detect 9600 8-M-1 MNUM
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Enter the desired values (1 or 2 or 3 or 4) to select the appropriate options.

1)Enter 1 for loading configuratioto the relay.

2)Enter 2 for Collect/Erase Event Log data in the relay.

3)Enter 3for Collect/ Erase the stored Fault Log Data in the relay.
4)Enter 4 to get the configuration file from the relay.

1) Loadng Configurationfile to the relay

In the main menu, after entethe value lhe below mentioned options will appear

€ E BE o BE BEPE B BE BE B BEBE BE B BE BE M BE BE BE BEBEBEBE BEBE SE B BEBE BE B EE BE N BE BE RE N E MM BESE RE E N E NN BE BN

F-PRO 1000
Easun Revrolle Ltd. ..

€ b 3 BE BE PE B BE BE B BEBE BE BB BE BE MEBE BE BEBEBE BE BE MEBE BE B BEBE BE M E BE N BE BE RE E N RE M NEBEE B EE BE NN E N

Select Setting Group to save configuration:

1 1
i i
1 1
i i
1 1
i i
1 1
| |
i i
i => A : Setting Group 1 i
i i
1 1
| |
1 1
i i

=> B : Setting Group 2
=> E : Ex1t
b b e BE B BE BE BE BE BE BEBE BE N BE SE SE BE BE SE SE SE BE BE S SE SE BE BE BESE SE SE BE BE SE BE SE BE BE BE SE BE BE BE BE SE BE SERE BE BE SE SE SE B

Enter The value:

Select the setting group by enter the value A or B
The following messages will appear on the HyperTerminal

Active Settinggroup SG1Selected(or) Active Settinggroup SG2Selectedas per the selction

After the Hyper Terminal displaydtach Your Configuration Filmessage

1) In Transfer menu select Send Text File option
2) Browse the appropriate folder
3) Select the configured text file and click open
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File Edit View Call | Transfer | Help

O = A «hF Send File...
Receive File... oL
Capture Text...
Send Text File...
FrETETEe) Capture to Printer FrETETER) FrETETER) FrETETER) FrETEvEryny
F-PRO 1000
Easun Reyrolle Ltd. ..
| Select Setting Group to save configuration: i
1 1
1 1
=> A : Setting Group 1
=> B : Setting Group 2
=> E : Exit
1 1
1 1
B BE BE BE BE MMM MMM M M W W W W W
Active Setting Group S61 selected:
Attach Your Configuration File:

Sends a text file to the remote system

Setting Groupand Setting Filéselection

F-PRO 1000

=> B : Setting Group 2

|
i
i
i
i => A : Setting Group 1
! => E : Exit

i

Easun Reyrolle Ltd...

i
Select Setting Group to save configuration:

Attach Your Configuration File:

Active Setting Group SG1 selected:

& Send Text File
« 4 BN > ThisPC > Desktop >
I e
i
.................... ! 8 This C ate modifie
i thoma:
i I Desktop oms=
H D " Thomas_New_Backup
9| Documents
i Thomas_Old
i & Downloads Thiormias Tainp
H Musi
{ d Music | 46.TXT
- &1 Pictures S1.TXT
B Videos File_Check.tt
% Local Disk (C:) thomas.bat
i ol B
File name: [46.7XT <] Textfile XM

Cancel

E00116R01.00
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Tdzf t e €21

QX
o
N
O«
O«
w»
QX
QX

1 K tS 3240

F i}
A dzO

=N
v

NJ O2y FAIdNI A2y T
{ aaF

S A
OSaavdZ te t2FRSRE®

—

!
C

Configuration File Successfully Loaded

FE I FE FE FE I FE I I 6 FE FEFE I I IE 6 I FEFEFE I IE IE I FEFEFE T I IE IE I FEFE I IE IE I I FEFE I I IE I I FEFE T I I I I I I I

F-PRO 10086
Easun Reyrolle Ltd...

I I I I FE I IE 6 IE I I FE I I IE I I I FEFE I 6 IE I I FEFE I IE IE I I FEFE I IE IE I I I I FE I IE I I FE I I I IE I I I I

Select Setting Group to save configuration:

=> A : Setting Group 1
=> B : Setting Group 2
=> E : Exit

I FE I FE FE FE I FE I FE I FEFEFE I IE IE I FEFE T FE IE IE FE FEFEFE I FE I FEFEFEFE T I FE I FEFEFE T IE I I I FE I FE I IE I I I I I

ttt Configuration File Successfully Loaded :) t!!

Enter The value:

2) GetEraseEvent Log

In the man menu, after enter the value the below mentioned options will appear

1 Enter Ato get Event Log data from the relay
1 Enter Bto get Event Log data from the relay

ttt log files are stored only in .txt format '!'!

FE FE I I I I I I I I I I FE I I I I I I I I I I I IE I I I I IE I I IE I I I I I I I I IE I I I I I I I IE I I I I I I

F-PRO 1000
Easun Reyrolle Ltd...

I 6 I I FE I I I I I I I I IE I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

ttt Note:Ensure Event Log File Path Create or Not t!!
{Transfer->Capture Text->File Name->Start)

=> A : Get Event Log Data from Relay i
=> B : Erase Event Log in Relay
=> E : Exit |

1
I
FE FE I I I I I I I I IE I FE I I FE I I IE I I IE I FE I I I I I I IE I IE I I I I I IE I FE I I I I I IE I I I I I I I I I I

1ttt Note: After Get All Data Stop Capture Text in HyperTerminal '!!

Enter The value:

EO00116R01.00
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GetEventLog

32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
91)
52)
53)
54)

2019/08/28
2019/08/28
2019/68/28
2019/08/28
2019/08/28
2019/08/28
2019/68/28
2019/08/28
2019/08/28
2019/08/28
2019/68/28
2019/08/28
2019/08/28
2019/08/28
2019/68/28
2019/08/28
2019/08/28
2019/08/28
2019/68/28
2019/08/28
2019/08/28
2019/08/28
2019/608/28

15:
15:
19
15:
15:
15:
19

15

15:
15:
19
15:
15:
15:
19
15:
15:
15:
19
15:
15:
15:
19

93:02:650  50-1
93:02:650  50-1
93:02:553 0UT2 :
93:02:553 0UT3 :
93:02:239  0UT2 :
93:02:239  0UT3 :
93:02:237 50-1
:03:02:236  50-1
903:01:883 050-1
903:01:882 50-1
93:01:785  0OUT2 :
93:01:785 0OUT3 :
903:01:424  0OUT2
93:01:424  0OUT3 :
93:01:422 50-1
93:01:421  50-1
903:01:173  56-1
93:01:172  50-1
93:01:075  0UT2
93:01:075 0OUT3 :
23:00:729  0UT2 :
23:00:729  0UT3
93:00:727 56-1

Pickedup: Reset
Operated: Reset
RL 2: Open

RL 3: Open

RL 2: Closed

RL 3: Closed

A Phase: Operated
A Phase: Pickedup
Pickedup: Reset
Operated: Reset
RL 2: Open

RL 3: Open

RL 2: Closed

RL 3: Closed

A Phase: Operated
A Phase: Pickedup
Pickedup: Reset
Operated Reset

: RL 2: Open

RL 3: Open

RL 2: Closed

RL 3: Closed

A Phase: Operated

E00116R01.00
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To save the EventLog file as a text file
1)Select Capture Text under the Transfer Menu
2)Seletthe Local path

@ gfeheh - HyperTerminal -
File Edit View Call Transfer Help
0= B =0F Send File...

Receive File...

=
=
o
o
=IL=I
N
=

BLOCK_506G_
BLOCK_906_
BLOCK_516=
BLOCK_64_5
BLOCK_64_5
BLOCK_515E
BLOCK_4650
BLOCK_4651

0
0
BLOCK 49-0:0
0
0

[THPUT_MATRI Capture Text > Stop
BLOCK 5@_%:3 Send Text File... Pause
BLOCK 51_@ : 1] Capture to Printer i

B:0
;0

8

:0
F_
F_

:0

1=0
2=0
0:0
a3
0_S
F=8

BLOCK_S@BF
BLOCK_a6BC
D74TCS 1-=1;
D74TCS_2=1;0

D79 _TN-0;0

D79_0UT=0;6

RESET_RELAY _OUTPUTS=0;0
RESET_LED_OUTPUTS=0;0
SCET_SG1_NCTIVE=0:0
SET_SG2_ACTIVE=0:0

E
E
i
6
0
6

Stop capturing...

Event Erase

I FE I FE FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I FE I I I

F-PRO 1060
Easun Reyrolle Ltd...

FE FE I I I I I FE I FE I I I I I I I FE I I I I I I I I I FE I FE I I I I I I I FE I I I I I I I I I I I I I I

'ttt Event Log Data Erased Successfully 't!

I FE I I FE FE I I FE I FE I FE T FE I FE T FE I FE I FE I FE T FE I FE I FE I FE I FE I FE I FE I FE I I I FE I I I I I I

k.3

1
I
1
I
1
1
1
1
1
I
1
I
1
1
1
1
*
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3) Get/EraseFault Log

In the man menu, after enter the value 2 the below mentioned options will appear
1 Enter A to geFaultLog data from the relay
1 Enter Bto getfault Log data from the relay

ttt log files are stored only in .txt format '!'!

FE I FE I I I IE I I I I I I I I IE I IE I IE I I I I I I I I IE I IE I I I IE I I I I I I I I I I I I I I I I I I I I I I

F-PRO 1000
Easun Reyrolle Ltd...

= FE 6 JE 6 I I IE I I I I I I I I IE I IE I I I I I I I I I I IE I I I IE I I I I I I I I I I I I IE I I I I I I I I I =

ttt Note:Ensure Fault Log File Path Create or Not t!!
(Transfer->Capture Text->File Name->Start)

> A : Get Fault Log Data from Relay
> B : Erase Fault Log in Relay
> E : Exit

FE I FE I FE 6 I I I I I FE I FEIE FE 6 FE 6 FE 6 FE I I I I FE I FE I FE 6 FE I I I I T IE FE I FEIEFE I FE I I I FE I I I I I

ttt Note: After Get All Data Stop Capture Text in HyperTerminal !!!

Enter The value:

Erase Fault Lgp

FE I FE I I I I I I I I I IE I I I I I I I I I I I I I IE I I I I I I I I I I I I I I IE I I I I I I I I I I I I I I

F-PRO 10600
Easun Reyrolle Ltd...

FE FE FE FE T T T FE I FE FE FEFE FE T FE T FE I FEIEFEFEFEFE T FE I I IE FEFEFEFEFE T I FE I IEIEFEFE FEFE T FE T IE I FE I I I

1
1
1
I
1
|
1
|
1
'ttt Fault Log Data Erased Successfully !ttt i
I
1
I

1
I
1
I
1
I
1
1
1
I
1
I
1
I
1
I
*

FE 6 FE I I IE I I I IE I I I IE I I I I I I I I I I I IE I I I I I I I I I IE I IE I I I I I I I I I I I I I I I I
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4) Get Configuration File

% gfeheh - HyperTerminal

— O x
File Edit View Call | Transfer Help
O = & =D E Send File... l
Receive File... 1 ~
Capture Text...
ey Send Text File... ; are stored only in .txt format 1!
e b e e e e e e e e e e
Capture to Printer F-PRO 1006

Easun Revrolle Lid...

B MM PE BRI

! Note:Ensure configuration File Path Create or Hot !
{Transfer—>Capture Text->File Hame->Start)

=> A : Get configuration from Relay
=> E : Exit

BN BEPE WM BB

1ttt Note: After Get All Data Stop Capture Text in HyperTerminal t!'!

Enter The wvalue:

Creates a file of all incomina text

File Edit Wiew

3= 3

Call  Transfer Help
D B

1ttt configuration files are stored only in .txt format tt?

P BE PEBE BE PE WEBE BE WEWE B W NN W NN W BE M N ME MMM ME MMM MM BE B M BE MMM BE B IEBE B I I B B I BB BN BE B

F-PRO 1000
Easun Revrolle Ltd. ..

BE MENE N M BEME BN ME M ME M M ME MM I BE M I PE B B PE M BEPEBEBE B W WE B BENE N W NN W WM BEME MM ME M MMM MM

' Mote:Ensure capture Tet 7 wx |ot !
{Transfe
Folder: C:Program Files 86)"HyperTeminal
=> A : Ge Fie n Files (<86 \HyperTeminal\Corfig_Fils tydi| Browse...
=> E : E»
B 336 6 B2 B 3

e B

1ttt Note: After Get All Data Stop Capture Text in HyperTerminal

Enter The value:

Tt

“onnected 0:03:06

Auto detect 9600 2-M-1 MUM
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4 Protedion Fundions and Sedfications

4.1 Protection Functions

Introduction

This section describes the equationadaalgorithms thatare define the FPRQ16 relay
Protection functions.

The available funaths are50-1, 502, 51, 50GL, 50G2,51G, 64/50SEF, 64/50SER, 51SEF,
46/50, 46/51, 74TCS, 74TCL, 49, 50BF, 46BC, 812B I"2t, 79. These functions are
explained below with setting ranges and logic diagrams.

The protection functions have usseettable pickup and dropoff delays. The Alarm and Trip
outputs are initiated when the function's input value exceeds the set-pirk/alue. When
Alarms or Trips occur, programmable front LEDs turn on and output contacts close. The
mapping of protection funébns to LEDs and output contacts is performed in the Output Matrix.
The output contacts and LEDs are user configurable for Self Reset or Hand Reset.

50/ 51 PhaseOvercurrent

The Phase overcurrent has 2 stages of time delayed or instantaneous (50) arstlagaeof
IDMTL or time delayed or instantaneous (51).

Phase overcurrent protection is provided for feeders, transformers, reactors, capacitor banks
and as backip protection for busbars depending on application needs. The user can apply
inverse (51), settable definite time (51) and/or instantaneous overcurrent protection (50).

Each phase's current, after the necessary filtering, is compared with the set pickup current
value. When the measured current is greater than the set pickup value, the enabletiofu

will operate after the pickup delay, according to the set inverse curve (51) or instantaneously
(50).

The function is provided with the additional feature of "Inrush Blocking". This is provided to
block the function from operation when second hamio current is present along with the
fundamental (when used in transformers application). At the time of transformer charging,
there is high magnitude of inrush current because of which relay may pick up for the particular
function if inrush blocking isat enabled.

Each stage (50, 502 and 51) can be independently blocked via external input status which can
be configured from the input matrix
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50 ¢ Overcurrent Logic diagram

FunctionaBlock Via External Input »O

Function Enable

\ 4

+—— 500perated

I Rms > 50 | Pickup

v

Inrush Block »O

FHgure 4.1:Logic Diagram of 50 Function

Table4.150- Phase Ogrcurrent Settings (No. of Stages2)

Setting Description Range

Function Activation Enablée disable

Pickup 0.05t025 A(1A) / 0.25t0 125 A(5A)

Pickup Delay 0.00t0 999.99 seconds

Inrush Blocking Enable disable

Table 4.2: |IECand IEEEuUrves

SI.LNg@ Charateristic A B P TR
1 | Iecsandardinverse-3 0.14 0 0.02 1350
2 | IECSandardinverse-1 0.0613 0 0.02 6.0
3 | IECVeryInverse 135 0 10 47.30
4 | |IECExtremelyInverse 80.0 0 2.0 80.0
5 | IECLorg Time Inverse 1200 0 1.0 1200
6 | IEEEModeratelylnverse | 0.0515 0.1140 0.02 4.85
7 | IEEE Very Inverse 19.6100 0.4910 2.00 21.60
8 | IEEEBdremelyInverse 28.2000 0.1217 2.00 29.10
9 | User-defined 0.0010to 10000| 0.0t0 100 | 0.01to 1000 0.1to 1500

Operate & Reset time of the inverse characteristics can be calculated using the respective formulas presented below:

Pickup: A Reset: TH
T =TMS|E+ 7 ) = Tas
T
-1
IP:?F.H}

FPRO116 User Manual EO00116R01.00



51-IDMTL Overcurrent Logic Diagram

Functional Block Via External Input

Function Enable

I Rms > 51 Pickup

Inrush Block

pO

o

—— 51 Operated

Hgure 4.2:Logic Diagram of 51 Function

Table4.3: 51 (IDMTL) Phase Owerrent Settings (No. of Stages1)
Setting Description Range
Function Activation Enable disable
Pickup 0.05t010(1A)/ 0.25t050(5A)
Cuve Type Fordetailssee Tabletl.2aHCandIBEEECuvesé
™S 0.01t010.00
Pickup DTLDelay 0.00t0 999.99 seconds if chosen for DTLcharacteristics
Reset Delay DTUEANS Decay (other than DTL selection)
Reset DTLDelay 0.0t099.9 seconds ifDTL ishosen
A gh%?%géorié(i)gs(mOOOsettableif chosen for user defined
B 0.0000to 10.0000settableif chosen for user defined
charecteristics
p 0.01to0 100.00 settableif chosen for user defined characteristics
TR 0.10to 150.00 settableif chosen for user defined characteristics
Inrush Blocking Enable disable
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50GF 51G Measued Neutral Overcurrent

Measured Mutral Overcurrent Protection is provided for detediion & clearance of Ground
faults. Thowh Phase Overcurrent can also deted Line to Ground faults, for high redstance
Ground faults, Neutral Overcurrent protection will be more sensitive than Prase Overcurrent
Protection. User can define either 50G or51Gfunctions. Wser can apply inverse (51G), cfinite
time (51G)and/ or and instantaneous Overcurrentprotection (50G).

Inverse time Function 51G provides selectable IE[EBE curves and one usifined curve.
The definite time function (51G) is governed by the time delay set after the pickup of the
function & the instantaneous overcurrent function (50G) has no time delay.

Pickup: A Reset:

TR
T = TMS| B+ ——— —_—
I 1 1- Ig
15 pictuy I5 pictuy

Measured Neutraturrent isprocessed after fiering; if the current measured igreater than

the set current the enabled function will go for the operation after the set delay (51G) or as per
the set Inverse curve (51G) or instantaneous (50t function is provided with the additional
feature of dinrush Blockingé. This is provided to block the function from operation when second
harmonic current is present along with the fundamental (when used in transformers
application).

T(I) = TMS

Each stage (50G-1, 50G2 & 51G)an beindependently inhibited via external input statuswhich
can be configured from input matrix, in case blocking of any stage is required depending on
application needs.

Metering menu provided will be additional information for the user as it displays the value of
current, the angle between them.
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50G- Neutral OvercurrentLogicdiagram

—» 50G Opeated

Functional Block Via External Input 2%
Function Enable >
IG > 50@ickup >
Inrush Block »O
Fgure 4.3 Logic Diagram of 50G Function

51G¢ IDMTL Neutral Overcurrentogicdiagram

Functional Block Via External »O

Function Enable

IG > 51G Pick up > K

Inrush Block

— 51G Operated

»O

Fgure 4.4 Logic Diagram of 51G Function

Table 4.6: 50G Neutr@vercurrentSettings ( No. of Stages?2)

Setting Description

Range

Function Activation

Enablé disable

0.05t0 25 A(LA)/ 0.25t0 125 A5 A)

Pickup
Pickup Delay 0.00t0 999.99 seconds
Inrush Blocking Enable/ disable
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Table 4.7:

51G(IDMTL)Neutral OvercurrentSettings (No. of Stages 1)

Setting Description Range
Function Activation Enableg disable
Pickup 0.05t010(1A)
0.25t050(5A)
Cuve Type Fordetailssee Table £ aHCand IEEECuvest
™S 0.01t0 10.00
Pickup DTLDelay 0.00t0 999.99 secondsif chosen for DTLcharacteristics
Reset Delay DTUANS Decay(other than DTL selection)
Reset DTLDelay 0.0t099.9 seconds ifDTLis chosen
A 0.0010to 1000.0000settableif chosen for user defined characteristics
B 0.0000to 10.0000settableif chosen for user defined characteristics
p 0.01to 100.00 settableif chosen for user defined characteristics
TR 0.10to 150.00 settableif chosen for user defined characteristics
Inrush Blocking Enable disable

64/50/51 InstantaneousSEF

Thesensitiveearth faultprotection works by measuring the residual current across the three
phases in a system. This is done using a Core balanced current transformer (CBCT). In the event
of a fault, the residual current over the three phases will not beatdo zero as the current

from the faultedphase flows through the earth.

The sensitive earth faufirotection is usually used in alternators and transformers with high
resistance grounding. High resistance grounding restricts the earth fault curreassathan

10A. High resistance grounding enables electrical systems to continue running when one of
the phases is faulted. This prevents interruptionsttie power supply. This kind of earthing
system provides time to identify and isolate the fault.

Pickup:

A Reset: TR
T¢I} = TMS| B+ — T =TMS| —————
Tsgr { 1- Iser
JSEFpisiuy Iserpicuy,
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Orce an earth fault occurs in the high resistance grounding system, an alarm needs to be
generated and the fault needs to be traced. For this a reliable protection which detects earth
faults even when the fault current is very low is necessary. Undetectetth &zults in this
system are dangerous as a second earth fault in another phase may result in acglcait.
Conventional earth fault relays may not be accurate in detecting an earth fault at such low
current values.

The sensitive earth fault protectip as the name suggests, is a highly sensitinetion. It can
sense currents as low as @650of the CT secondary current. The sensitive earth fault relay may
be configured to either generate an alarm or a trip signal.

The main purpose of the Restricted riafault is to sense the internal earth fault in the
transformer. Foexternal earth faultSEFRelay will not operate. But in case of internal fault, the
unbalanced fault current has bedaking over by the neutral C.T, at this certain poafttime
SERunction will operateln the star side of the transformer, whenever the external fault occurs,
the current will flows through the affected phase of the line current transformer and
simultaneously the balancing current flows in the neutral transformer @&salt of this, the net
current in the relay will be zero.

64/50 ¢ Instantaneous SEProtection Logicdiagram

|Bock s05EF

50SEF-n Function
Disabled

Enakiled —|_
C[50SEF-n Settings 50SEF-n PU
Pickup Current
ISEF PU
ISEF > Setting _|_~<,E> (Eent]
ISEF D

H0SEF-n Inrush Block.
Disabled
Enabled

S05EF-n OP

S0SEF-n Settings
Pickup Delay

by op

C-FPh—81HBL2

Hgure 45: Logic Diagram of 64/50 Function

Table4.8 64/50SEF Instantaneous S§€ttings ( No. of Stages?2)
Setting Description Range
Fundion Activation Enableg disable
Pickup ISEF>> 0.005t0 2.5 A(1A)/ 0.025t012.5 A(5A)
Pickup Delay 0.00t0 999.99 seconds
Inrush Blocking Enable disable
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64/51 ¢ IDMTL SEProtection Logicdiagram

|Block 503EF-n

S0SEF-n Function
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ISEF
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FHgure 46: LogicDiagram of 64/51 Function

Table 4.9 64/51SERnverse Time Sensitive /Restricted Earth Fault

Setting Description

Range

Function Activation

Enable/Disable

Pickup ISEF 0.005 to 1.000 (1 A) / 0.025 to 5.000 (5 A)
Curve Type For details see Table42L 9/ FyR L999 [/ dz)
T™MS 0.01 to 10.00

Pickup DTL Delay

0.00 to 999.99 seconds if chosen for DTL characteristics

Reset Delay

DTL / ANSI Dec@ther than DTL selection)

Reset DTL Delay

0.0 to0 99.9 seconds if DTL is chosen

A 0.0010 to 1000.0000 settablif chosen for user defined
characteristics

B 0.0000 to 10.0000 settable if chosen for user defined
characteristics

p 0.01 to 100.00 settable if chosen for user defined
characteristics

TR 0.10 to 150.00 settable if chosen for user defined
characteristts

Inrush Blocking Enable/disable
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46-50/51 Negaive S2quenceOvercurrent

Negative Sequence Overcurrent provides protection for any unbalanced loading which may
ocaur during phase to phase faults and also in detecting asymmetrical faults with magnitude
lower than the maximum load current. Furction 46-50, 46-51 is similar to 50 or 51 except
derived negative sequence current is utilized to drive the algorithm.

User can define the reset delay for the relay; It can be set as DTL or by ANSI delay. S&#ing of
timer to a value other than zero, delays the resetting of the protection element timers for this
period. IDMTL equation, negative sequence curreftiglused instead of .

46 / 50¢ Negative Sequence Overcurrebbgicdiagram

Functional Block Via External Input
Function Enable

12 Rms > 12 Pickup

»O

L 46/500perated

»
»

»
»

FHgure 47: Logic Diagram of 46/50 Function

Table 4.10 46-50 Negative Sequence Overcurrentsettings(No. of Stageg 1)

Setting Description

Range

Function Activation

Enablé disable

Fickup

0.05t00.95(1A)/ 0.25t04.75 (5 A)

Pickup Delay

0.00t0 99999

46 /51 ¢ IDMTL Negative Sequence Overcurreogicdiagram

Functional Block Via Extexninput

3

Function Enable

12 Rms > 12 Pickup

\ 4

\\ 9 46/51 Operated

\ 4

Hgure 48: Logic Diagram of 46/51 Function
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