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Preface 
 

Information in this document is subject to change without notice. 

© 2020 Easun 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. ERL assumes no liability for any incidental, indirect or consequential 

damages arising from the use of this documentation. 

While all information presented 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 with L-PRO, T-PRO,  F-PRO,  B-PRO, S-PRO, TESLA, 

iTMU, TESLA Control Panel, Relay Control Panel, RecordGraph, RecordBase and 

ProLogic are trademarks of ERLPhase Power Technologies Ltd. 

Windows® is a registered trademark of the Microsoft Corporation. HyperTerminl®  is 

a registered trademark of Hilgraeve.  Modbus® is a registered trademark of Modicon. 

 

Contact Information 
 

Easun Reyrolle Ltd., 
 

Website: www.easunreyrolle.com  
 

Email: hosur@easunreyrolle.com 
 

Technical Support 
 

Email: techsupport@easunreyrolle.com 
 

Tel: +91-4344-401600/01/02 
 

ERLPhase Power Technologies Ltd., 
 

Website: www.erlphase.com 
 

Email: info@erlphase.com 
 

 
Technical Support 
 

Email: support@erlphase.com 
 

Tel: 1-204-477-0591 

http://www.easunreyrolle.com/
mailto:hosur@easunreyrolle.com
mailto:hosur@easunreyrolle.com
mailto:techsupport@easunreyrolle.com
mailto:techsupport@easunreyrolle.com
http://www.erlphase.com/
mailto:info@erlphase.com
mailto:support@erlphase.com
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Using This Guide 
 

This User Manual describes the installation and operation of the F-PRO Multifunction Protection 
Relay. It is intended to support the first time user and clarify the details of the equipment. 
 
The manual uses a number of conventions to denote special information: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example Describes 

Start>Sett ings>Control Panel 
Choose the Control Panel submenu in the 

Settings submenu on the Start menu. 

 Right-click Click the right mouse button. 

Recordings Menu items and tabs are shown in italics. 

Service User input or keystrokes are shown in bold. 

Text boxes similar to this one Relate important notes and information. 

.. Indicates more screens.  

 Indicates further drop-down menu, 

click to display list. 

 

Indicates a warning. 
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Acronyms 
 

CT - Current Transformer 

DCE - Data Communication Equipment 

HMI - Human Machine Interface 

IEC - International Electro-technical Commission 

IED - Intelligent Electronic Device 

LED - Light-emitt ing Diode  

LCD - Liquid Crystal Display  

LHS - Left Hand Side 

RHS - Right Hand Side 

SG - Setting Group 

UI              - User Interface 
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Version compatibility 
 
 

This chart indicates the versions of Offliner Settings,  this User Manual was created using the 
following software and firmware versions. 
Offliner Settings are backward compatible with all earlier versions of setting files.  

 

F-PRO Firmware/Software Compatibility Guide 

F-PRO Firmware 
Sett ing 
Version 

Compatible Offliner 

Sett ings 

V1.0 1 V0.07(post v2.6) 

 

Please contact ERL Technical support for complete Revision History. 
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PC System Requirements and Software Installation 
 

Hardware  
 
The minimum hardware requirements are: 

¶ 1  GHz processor 
 

¶ 2 GB RAM 
 

¶ 20 GB available hard disk space 
 

¶ USB port  
 

¶ Serial communication port  
 

 

Operating System   
 

One of the following operating systems must be installed and functional prior to installing the 
applications: 

 

¶ Microsoft Windows 7  

¶ Microsoft Windows 10 
 

ERL softwares requires a minimum of Windows 7 OS (Hyper Terminal /Offliner will not work on 
earlier versions of Windows). 

 

Software Installation 
 

All required software for user interface, setting are available directly from the ERL website: 
http://www.easunreyrolle.com/product.php?id=1096. The following relevant software and 
documentation is available: 

 
ω F-PRO Offliner : Software 

ω USB STM32 -VCP Driver : Software 

ω Relay User manual: Manual in PDF format 

 

To Install Software on the Computer 
 

To install the software on the computer, click the desired item on the screen. The installation 

program launches automatically. Installation may take a few minutes to start. 

HyperTerminal and USB STM32 VCB driver also to be installed. 

http://www.easunreyrolle.com/product.php?id=1096
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Anti-virus/Anti-spyware Software 
 

If an antivirus/anti-spyware software on user local system identifies any of the ERL & ERLPhase 

ŀǇǇƭƛŎŀǘƛƻƴǎ ŀǎ ŀ άǇƻǘŜƴǘƛŀƭ ǘƘǊŜŀǘέΣ ƛǘ ǿƛƭƭ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƴŦƛƎǳǊŜ ǳǎŜǊ ŀƴǘƛǾƛǊǳǎκŀƴǘƛ-software 

ǘƻ ŎƭŀǎǎƛŦȅ ƛǘ ŀǎ άǎŀŦŜέ ŦƻǊ ƛǘǎ ǇǊƻǇŜǊ ƻǇŜǊŀǘƛƻƴΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀƴǘƛǾƛǊǳǎ κ ŀƴǘƛ-

spyware software documentation to determine the relevant procedure. 
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1 Overview 
 

1.1 Introduction 
 
The F-PRO is a microcontroller-based relay providing comprehensive Overcurrent /  Earth Fault 
Protection, Sensitive Earth Fault / Restricted Earth Fault, Auto Reclosing, Circuit Breaker Failure, 
Broken conductor, Thermal Overload, Negative Sequence Overcurrent, Inrush Restraint, Trip 
Circuit Supervision, Metering, Breaker Monitoring  functions suitable for distribution 
applications. 
  

Hyper Terminal is the online tool, which enables the user to: 
 

ω Change, review & retrieve relay settings 

ω View event and fault information 
 

F-PRO Offliner is the offline tool which enables the user to: 
ω Create and review relay settings 

 

 

The primary protection provided is overcurrent based. A library for these overcurrent functions 
provides commonly used IEEE and IEC inverse curves. Since the curves are equation-driven, the 
user can choose to enter equation parameters directly to create other overcurrent curve shapes 

as needed. 

To provide a complete package of protection and control, F-PRO provides other functions such 

as: 
 

ω Breaker failure Protection (50BF) 
 

ω Multi-shot Auto Recloser (79) 
 

ω 5 ProLogic statements  
 
ω 2 Setting Groups 

 

 

 
Hyper Terminal is the Windows graphical user interface software tool used to:  
 

ω Retrieve event logs and fault logs 
ω Manage settings  
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Figure 1.1: F-PRO Relay Function Line Diagram 
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1.2 Front View 
 
 

 

                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.2: F-PRO Front View

Navigation controls allow 
for an easy experience 
through settings, change, 
service and view menus. 

Programmable target LE5Ωs 
provide tripping information 
to expedite response to 
systems events. 

Handle to draw out the 
relay from case. 

Front panel USB port 
provides easy and fast access 
to settings and set up 

Enter to menu & 

sub-menu 

Back/close button  
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1.3 Rear View 
 

 

 

 

Figure 1.3: F-PRO Rear View 

 

 

Case Grounding 

 

RS-485 terminals for SCADA communication 
(MODBUS and IEC103) 
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AC Current Inputs F-PRO is provided with terminal blocks for up to 5 AC currents (3 

Phase Current, 1 Neutral and 1 SEF).  1A and 5A are seperate  

terminals, 1A or 5A CT Secondary is Site Selectable.  

To refer the complete schematic circuits; see ά!/ {ŎƘŜƳŀǘƛŎ 

5ǊŀǿƛƴƎέ in Appendix-I & άConnection 5ǊŀǿƛƴƎέ ƛƴ Appendix-J 

External Inputs The F-PRO relay has 4 external inputs with a factory selectable 
voltage level. External DC voltages of either 24 volts, 48 volts, 110 
volts, 220 volts nominal are available depending on the ordering 
code. 

Relay Inoperative Alarm 

Output 

If the relay becomes inoperative, then the Relay Inoperative 

Alarm output contact closes. Output Contact 6 may be 

configured as Relay Inoperative Alarm Contacts. During the relay 

inoperative period, all tripping functions are blocked. 

Output Relay Contacts The F-PRO relay has 6 output relay contacts. Each contact is 
programmable and has breaker tripping capability. All output 
contacts are isolated from each other. All the contacts are 
provided with settable dropout timers (0-1 sec) - applicable for 
self reset. 

If function reset time & the output contact reset time both are 

set in the IED; then, the higher value will be taken for relay drop 

out. Example: 51 function is chosen with reset DTL delay 0.5 sec 

and the output contact dropout time is 0.8 sec, then 0.8 sec will 

be the dropout time of the output contact.  

 

1.4 Model Options/Ordering 
 

 

¶ The relay is available in E4 size and flush mount type along with standard  for details 

ǎŜŜ άaŜŎƘŀƴƛŎŀƭ 5ǊŀǿƛƴƎǎέ ƛƴ Appendix-H. 

¶ The external inputs are 24, 48, 110, 220 Vdc rated. The Auxiliary supply is 20-60 Vdc 

or 80-300 Vdc rated. 

¶ All of the above options must be specified at the time of ordering. 
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Figure 1.4: Ordering Template 
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2 Setup and Communications 
 
2.1 Introduction 

 
This chapter discusses setting up and communicating with the relay including the following:  

 

¶ Power supply 

¶ Communicating with the relay using  a direct serial link 

¶ Using Hyper Terminal ǘƻ ŀŎŎŜǎǎ ǘƘŜ ǊŜƭŀȅΩǎ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ 
 

 
2.2 Power Supply  
 

A wide range power supply is standard. The relay power supply is provided with nominal 
operating ranges of: 
 

ω 20 to 60Vdc    
ω 80 to 300Vdc / 100 to 250 Vac, 50/60 Hz. 

 
To protect against a possible short circuit in the supply use an inline fuse or circuit breaker with 
a 5A rating. Ensure that the 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 about 5 seconds to complete the boot and glowing the green 
LED for relay functional. 

 
 

Case Grounding  
 

                                         WARNING! 

Ground the relay to station ground using the case-grounding terminal at the 
back of the relay, for details see Figure 1.3: F-PRO Rear View on page 1-4. 

 

 

2.3 Time Source 
 

The F-PRO relay supports the use of manually configurable system time based on a free running 
internal oscillator. The internal free running oscillator is present on the F-PRO. 
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2.4 Communicating with the F-PRO Relay  
 

Connect to the IED for access its user interface and supervisory control and   data acquisition 
(SCADA) services by: 

 

ω Front USB 2.0 interface (user interface and maintenance) 
 
 

¶ Rear panel serial link (RS485 serial link )  
 

The relay has a front panel USB port (COM 1) and 1 rear RS485 Port (COM 2) to provide direct 

access to IEC103/Modbus services. 
 

The relay user interface is accessed through the Hyper Terminal. 
 

2.5 USB Link   
 
 

The PC must be appropriately configured for USB communication. 
 
 

 
 

 

          

COM 1 - USB        Laptop /  PC 

 

                                                                                       Figure 2.1 USB Link 
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USB Driver Installation  

To create a USB link between the relay and the computer, connect the PC to the front USB port of 

the F-PRO. The STM32 VCP Driver needs to be installed in computer as follows: 

STM32 VCP can be downloaded 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 name of STM32 VCP will be found (If user removed USB cable, 

this icon will be removed from that path) 

 

Next to that Right click on the STM32 VCP icon and select "update Driver software". 

 

"Update Driver Software ς STM32 VCP" Window will appear.   

In that select "Browse my computer for driver software". 

 

Now Browse the STM32 VCP driver folder the path where it was saved. 

Example;  D:\STM32 VCP_driver\win7 (for Windows 7)   

   

 And click the next button. Now the Driver Installation will be started and click close after the 

Installation is done. 

  

Now check ports in Device Manager 

 

 Start > Control Panel > Device Manager > Ports (COM & LPT) 

  

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

 

http://www.easunreyrolle.com/product.php?id=1096
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RS485 

to  

RS232 

Converter 

Com Port 2 RS-485 

  

2.8 Accessing the wŜƭŀȅΩǎ {/!5! {ŜǊǾƛŎŜs 
 

The relay supports IEC 60870-5-103 slave and Modbus slave SCADA protocols as a standard 
feature on all F-PRO series relays. The Modbus 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 with Modbus slave, IED 60870-5-103 slave protocols. The 
serial Port uses standard RS-485 signaling. An external RS-485 <-> RS-232 converter has be used 
to connect to an RS-232 network. 
 

 

 

 

 

 

Figure 2.2: RS485 Connection diagram 

 

Complete details on the Modbus and IEC 60870-5-103 protocol services can be found in the 
!ǇǇŜƴŘƛŎŜǎΣ ŦƻǊ ŘŜǘŀƛƭǎ ǎŜŜ άaƻŘōǳǎ w¢¦ /ƻƳƳǳƴƛŎŀǘƛƻƴ tǊƻǘƻŎƻƭέ ƛƴ Appendix E ŀƴŘ άL9/ мло 
5ŜǾƛŎŜ tǊƻŦƛƭŜέ ƛƴ Appendix F . 
 

Protocol Selection To select the desired SCADA protocol go to F-PRO Offliner SCADA 
communication section.  Select the desired SCADA protocol and set the 

corresponding parameters.. 

 

Communication 

Parameters 

 

 
The serial port's communication parameters are set in the F-PRO Offliner 
SCADA communication section. Both the baud rate and the parity bit can 
be configured. The number of data bits and stop bits are determined 
automatically by the selected SCADA protocol. Modbus ASCII uses 7 data 
bits. Modbus RTU, IEC 60870-5-103. All protocols use 1 stop bit except in 
the case where either Modbus protocol is used with no parity; this uses 2 
stop bits, as defined in the Modbus Standard. 
 

IED1 IED 2 

 

IED 3 
31 

 

PC with RS232 
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2.9 Communication Port Details 
 

 
Table 2.1: Communication Port Details 

Location Port Function 

Front Panel COM 1 USB-B receptacle, High speed USB 2.0 interface 

Used for user interface access 

Default fixed baud rate 115200 N 8 1 (no parity, 8 data bits, 1 stop bit). 

Rear Panel COM 2 RS-485. 

Used for SCADA communication (MODBUS or IEC103 ). 

Default Setting: 9600 N 7 1 (no parity, 7 data bits, 1 stop bit) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 2.2:   RS-485 Connections to Pins on Relay Port 

Signal Name Direction PC<-> Relay Pin # on the Relay Port 

A+              ª 8 

B-            ª 9 

Common  A 
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3 Using the IED (Getting Started) 
 

3.1 Introduction 
 

This section provides information on the start-up sequence and ways to interface with the 

F-PRO relay. Descriptions of the Front Panel Display, Terminal Mode and Metering Data are 

provided. 

 
 
 

3.2 Start-up Sequence 
 

When the power supply is connected, the following initialization initializing sequence takes 

place: 

Å Approximately on or before 5th second, the Functional Green LED comes ON and it 

indicates that the relay is actively protecting the system and communicating with 

the user. 
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3.4 Front Panel Display 
 

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

 
 

  
 

Figure3.1: Front Panel Display 

 

The display, the 8 LED lights and the 5 push buttons, provide selective information about the relay. 

 

Programmable target LEDs provide 
tripping information to expedite 
Response to systems events. 
 

Unique front panel USB port 
provides easy and fast access to 
settings and set up 
 

 
Navigation controls allow for an easy 
experience through settings, 
maintenance, service and view 
menus 
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LED Indications 
 

 

 

 

 

Target LED assignments are the default function but are configurable by the user through the 
Offliner settings (output matrix configuration ĄLED Output). 

Push Buttons 

Table 3.2 Identification of Push Buttons 

Up, Down, Cancel, Enter, 

Test or Target Reset 
Used to Navigate the front panel LCD Screen 

  

 

 

 

 

 

 

 

 

 

 

 

Table 3.1: Description of LED Indications 

LED 1  

Indicates the relay is functional. When the Relay Functional green 

LED comes on, the rear Relay Inoperative contact opens and the 

protective functions become functional.  

LED 2 to 8  
Programmable for any Protection functions, ProLogic  and External 

Inputs. 
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Display        

The basic menu structure for navigation of the LCD screen is given below: 

 
 

Table 3.3: Navigation of the LCD Screen 

Main Screen 

 View / Change / Service : Choice Menu 

 Enter Password to go to Change / Service Menu  

 Main Menu (V,C,S) 

 Configuration (V,C,S) 

 System Parameters (V,C,S) 

 System 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,S) 

 Display backlight timeout (V,C,S) 

 Duration (V,C,S) 

 Setting Group (V,C,S) 

 Active (V,C,S) 

 Edit / View (V,C,S) 

 Functions (V,C,S) 

 Phase OC (V,C,S) 

 Fn. 50-1 (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Pickup Delay    (V,C,S) 

 Inrush Blocking (V,C,S) 

 Fn. 50-2 (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 
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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,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Curve  (V,C,S) 

 TMS (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. 50G-1 (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Pickup Delay (V,C,S) 

 Inrush Blocking (V,C,S) 

 Fn. 50G-2 (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Pickup Delay (V,C,S) 

 Inrush Blocking (V,C,S) 

 Fn. 51G  (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Curve  (V,C,S) 

 TMS (V,C,S) 

 Pickup DTL Delay  (V,C,S) 

 Reset Delay (V,C,S) 

 Reset  DTL Delay (V,C,S) 
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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) 

 Constant TR (V,C,S) 

 Inrush Blocking (V,C,S) 

 SEF (V,C,S) 

 Fn.  64/50SEF-1 (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S 

 Pickup Delay (V,C,S) 

 Inrush Blocking (V,C,S) 

 Fn.  64/50SEF-2 (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Pickup Delay (V,C,S) 

 Inrush Blocking (V,C,S) 

 Fn.  64/51SEF (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Curve (V,C,S) 

 TMS (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) 

 Constant TR (V,C,S) 

 Inrush Blocking (V,C,S) 

 Neg.Seq.OC (V,C,S) 

 Fn. 46/50 (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 
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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) 

 TMS (V,C,S) 

 Pick Up DTL Delay (V,C,S) 

 Reset Delay (V,C,S) 

 Constant A (V,C,S) 

 Constant B (V,C,S) 

 Constant p (V,C,S) 

 Constant TR (V,C,S) 

 Thermal Overload (V,C,S) 

 Fn. 49 (V,C,S) 

 Function (V,C,S) 

 Therm. OL (V,C,S) 

 Time Constant (V,C,S) 

 NegSeq. Weighing (V,C,S) 

 Therm. OL Alarm (V,C,S) 

 Alarm % Th (V,C,S) 

 CB Fail (V,C,S) 

 Fn. 50BF (V,C,S) 

 Function (V,C,S) 

 Pickup Current (V,C,S) 

 Pickup Delay-1 (V,C,S) 

 Pickup Delay-2 (V,C,S) 

 Broken Conductor (V,C,S) 

 Fn. 46BC (V,C,S) 

 Function (V,C,S) 

 I2/I1 Pickup  (V,C,S) 

 Pickup Delay (V,C,S) 

 Trip Circuit Supervision (V,C,S) 

 Fn. 74TCS_1 (V,C,S) 

 Function (V,C,S) 
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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 I2nd (V,C,S) 

 Auto Reclose (V,C,S) 

 Fn. 79 (V,C,S) 

 Function (V,C,S) 

 Number of Shots (V,C,S) 

 1st Reclose--T1 (V,C,S) 

 2nd Reclose--T2 (V,C,S) 

 3rd Reclose--T3 (V,C,S) 

 4th Reclose--T4 (V,C,S) 

 Close Time Tp (V,C,S) 

 Reclaim Time Td (V,C,S) 

 Init. Rst.  TDI (V,C,S) 

 Block Rst. TDB (V,C,S) 

 Meters (V,C,S) 

 Meter Display Option (V,C,S) 

 Display Option (V,C,S) 

 Analog (V,C,S) 

 Ia Mag: 

IgAng: 

 (V,C,S) 

 Ib Mag: 

IgAng: 

 (V,C,S) 

 Ic Mag: 

IgAng: 

 (V,C,S) 

 Ig Mag: 

IgAng: 

 (V,C,S) 

 Isef Mag: 

Isef Ang: 

(V,C,S) 

 I1Mag (V,C,S) 

 I2 Mag: (V,C,S) 

 I0 Mag: (V,C,S) 
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 Thermal State (V,C,S) 

 Digital (V,C,S) 

 EI Status (V,C,S) 

 EI1- El 1 (V,C,S) 

 EI2- EI 2 (V,C,S) 

 EI3- EI 3 (V,C,S) 

 EI4- EI 4 (V,C,S) 

  DO Status (V,C,S) 

 RL1-RL 1 (V,C,S) 

 RL2-RL 2 (V,C,S) 

 RL3-RL 3 (V,C,S) 

 RL4-RL 4 (V,C,S) 

 RL5-RL 5 (V,C,S) 

 RL6-RL 6 (V,C,S) 

  PL  Status (V,C,S) 

 PL1 (V,C,S) 

 PL2    (V,C,S) 

    PL3    (V,C,S) 

    PL4    (V,C,S) 

    PL5    (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) 
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 Communication (V,C,S) 

 USB(Serial) (V,C,S) 

 Host: Serial VCP (V,C,S) 

 RS-485(CON2) (V,C,S) 

 Protocol (V,C,S) 

 Modbus-RTU/ASCII (V,C,S) 

 Relay Address (V,C,S) 

 Baud Rate (V,C,S) 

 Parity  (V,C,S) 

 Protocol (V,C,S) 

 IEC-103 Slave (V,C,S) 

 Relay Address (V,C,S) 

 Erase Records (C,S) 

 Erase Event Rec (C,S) 

 Erase Fault Rec (C,S) 

 Password Settings (V,C,S) 

 Change PW (S) 

 New Change PW (S) 

 New Service PW (S) 

 PW Access Timer (V,S) 

 PW Access Timer (V,S) 

 PW Enable /  Disable (V,S) 

 PW Enable (V,S) 

  

 

 

 

Factory Update (S) 

 Confirm Update (S) 

   Calibration (S) 

 Current Channels (S) 

 Information Ensure 1A AC is applied (S) 

 Calibrate IA? (S) 

 Calibrate IB? (S) 

 Calibrate IC? 

c? 

(S) 
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 Calibrate IG? (S) 

 Calibrate ISEF? (S) 

 Test Mode (S) 

 Test Mode Selection (S) 

 OUTPUT (S) 

 LED (S) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Where the access levels required to access each are indicated  

V: view 

C: change 

S: service 

 

 

 Class 2 Update (V,C,S) 

 Measurand Max Range (V,C,S) 

 Baud Rate (V,C,S) 

 Parity (V,C,S) 

 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) 

 Offliner Ver. (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,S) 
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To login into the LCD menu structure, follow these steps: 
 

2013Feb24 
12:17 

 
 
 

O-10122                        Figure 3.2: Main Screen 
 

In the Main Screen, Press Enter Key. 
 

  

 

Figure 3.3: View / Change / Service: Choice Menu 

In the View /  Change /  Service: Choose Menu screen, choose desired access     level, and 
Press Enter key. 

 

 

 

 

                       Figure 3.4: Enter Password 
                                                                                

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

return character (right bottom one) 
 
 

 

 

 

                                       Figure 3.5: Main Menu 

                                                             
The Main Menu screen should appear. 

Note: The default passwords are below: 

Access Level Password 

View No password for View access in LCD 

Change change 

Service service 

 

tŀǎǎǿƻǊŘ Ŏŀƴ Ŏƻƴǘŀƛƴ Ϥ Η Ϫ І Ϸ ҈ ϣ ϧ ϝ ό ύ ψ Ҍ Ґ ϑ ϒ ώ ϐ Υ Τ Ϧ Ω Σ ғ Ҕ Κ κ \ ( ) 0-9 a-z and A-Z 

F-PRO 

Bay Name 

 
View                  Ą 

Change 

 

Enter PW 

                      ------------- 

 

Configuration Ą 

Meters 
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3.5 Hyper Terminal 
 

HyperTerminal is used for all user interfaces with IED online. A short description of the Hyper 

Terminal configuration to connect to a relay is given here.  

Follow software files needs to be installed before connecting USB link to the relay: 

1. Execute 

"Hyperterminal.exe" 

2. Execute 

"F-PRO   Offliner.exe"  

3. Install 

"STM32 VCP Driver"  

 

4. Run HyperTerminal. 

 

Go to: 

 

"HyperTerminal" 

Choose Communication > Direct Serial Link.  

Select correct serial link and baud rate(115200). 

Click Get Information from Relay. 

Then HyperTerminal will communicate with the F-PRO-116 and retrieve information to 

fill required fields. 

After cƻƴƴŜŎǘƛƴƎ IȅǇŜǊ¢ŜǊƳƛƴŀƭ 9ƴǘŜǊ Ψ!ƴȅ ƪŜȅΩ  

 

The following screen will appear as shown below 
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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 configuration to the relay. 
2)Enter  2 for Collect/Erase Event Log data in the relay. 
3)Enter  3 for  Collect/ Erase the stored Fault Log Data in the relay. 
4)Enter  4 to get the configuration file from the relay. 

 
 
1) Loading  Configuration file to the relay 
 
In the main menu, after enter the value 1 the below mentioned options will appear 

 

 
 
Select the setting group by enter the value A or B  
 

The following messages will appear on the HyperTerminal  
 
 Active Setting group SG1  Selected (or) Active Setting group SG2  Selected as per the selection 
 

  
After the Hyper Terminal displays Attach Your Configuration File message. 
 
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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Setting Group and Setting File Selection 
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!ŦǘŜǊ ǘƘŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƛƭŜ Ǝƻǘ ǎǳŎŎŜǎǎŦǳƭƭȅ ƭƻŀŘŜŘ ǘƘŜ ƘȅǇŜǊ ǘŜǊƳƛƴŀƭ ǎƘƻǿǎ ǘƘŜ ǘŜȄǘ άŎƻƴŦƛƎǳǊŀǘƛƻƴ 
CƛƭŜ {ǳŎŎŜǎǎŦǳƭƭȅ ƭƻŀŘŜŘέΦ 
 

Configuration File Successfully Loaded 
 

 
 

2) Get/Erase Event Log 
 
In the main menu, after enter the value 2 the below mentioned options will appear 

¶ Enter A to get Event Log data from the relay  

¶ Enter B to get Event Log data from the relay 
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Get EventLog 
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To save the EventLog file as a text file 

1)Select Capture Text under the Transfer Menu 
2)Select the Local path  
 

 
Event Erase 
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3) Get/Erase Fault Log 
 
In the main menu, after enter the value 2 the below mentioned options will appear 

¶ Enter A to get Fault Log data from the relay  

¶ Enter B to get fault Log data from the relay 

 

 
 
 
 
 
Erase Fault Log 
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4) Get Configuration File 
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4 Protection Functions and Specifications 
 
4.1 Protection Functions 
 
Introduction  

 
This section describes the equations and algorithms that are define the F-PRO216 relay 
Protection functions.  
 

The available functions are 50-1, 50-2, 51, 50G-1, 50G-2,51G, 64/50SEF-1, 64/50SEF-2, 51SEF, 
46/50, 46/51, 74TCS-1, 74TCS-2, 49, 50BF, 46BC, 81HBL2, I^2t, 79. These functions are 
explained below with setting ranges and logic diagrams.  
 

The protection functions have user-settable pick-up and drop-off delays. The Alarm and Trip 
outputs are initiated when the function's input value exceeds the set pick-up value. When 
Alarms or Trips occur, programmable front LEDs turn on and output contacts close. The 
mapping of protection functions 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 Phase Overcurrent 
 

The Phase overcurrent has 2 stages of time delayed or instantaneous (50) and one stage of 

IDMTL or time delayed or instantaneous (51). 
 
Phase overcurrent protection is provided for feeders, transformers, reactors, capacitor banks 
and as back-up protection for bus-bars depending on application needs. The user can apply 

inverse (51), selectable 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 enabled function 
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 harmonic 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 is not enabled. 
 
Each stage (50-1, 50-2 and 51) can be independently blocked via external input status which can 
be configured from the input matrix. 
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50 ς Overcurrent Logic diagram   

 
 

 
 
 
 

Figure 4.1: Logic Diagram of 50 Function 
 

 
Table 4.1 50 -  Phase Overcurrent Settings (No. of Stages ς 2) 

Setting Description Range 

Function  Activation Enable/disable 

Pickup  0.05 to 25 A (1 A)  / 0.25 to 125 A (5 A) 

Pickup  Delay 0.00 to 999.99 seconds 

Inrush Blocking Enable/disable 
 

Table 4.2: IEC and IEEE Curves 

Sl.No
. 

Characteristic A B P TR 

1 
 

IEC Standard Inverse-3 
 

0.14 
 

0 
 

0.02 
 

13.50 

2 
 

IEC Standard Inverse-1 
 

0.0613 
 

0 
 

0.02 
 

6.0 

3 
 

IEC Very Inverse 
 

13.5 
 

0 
 

1.0 
 

47.30 

4 
 

IEC Extremely Inverse 
 

80.0 
 

0 
 

2.0 
 

80.0 

5 
 

IEC Long Time Inverse 
 

120.0 
 

0 
 

1.0 
 

120.0 

6 
 

IEEE Moderately Inverse 
 

0.0515 
 

0.1140 
 

0.02 
 

4.85 

7 
 
   IEEE Very Inverse 

 
19.6100 

 
0.4910 

 
2.00 

 
21.60 

8 
 

IEEE Extremely Inverse 
 

28.2000 
 

0.1217 
 

2.00 
 

29.10 

9 
 

User-defined 
 

0.0010 to 1000.0 
 

0.0 to 10.0 
 

0.01 to 100.0 
 

0.1 to 150.0 

 

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

 

Functional Block Via External Input 

Function Enable 

I Rms > 50 I Pickup 

Inrush Block 

50 Operated 
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51 - IDMTL Overcurrent Logic Diagram   
 

 
 
 
 

 

 
Figure 4.2: Logic Diagram of 51 Function 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 
 

Table 4.3: 51 (IDMTL) Phase Overcurrent Settings (No. of Stages ς 1) 

Setting Description Range 

Function  Activation Enable/disable 

Pickup 0.05 to 10 (1 A) / 0.25 to 50 (5 A) 

 
Curve Type For details see Table 4.2 άLEC and IEEE Curvesέ  

TMS 0.01 to 10.00 

Pickup DTL Delay 0.00 to 999.99 seconds if chosen for DTL characteristics 

Reset Delay DTL/ANSI Decay (other than DTL selection) 

Reset DTL Delay 0.0 to 99.9 seconds if DTL is chosen 

A 0.0010 to 1000.0000 settable if 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 characteristics 

Inrush Blocking Enable/disable 

Functional Block Via External Input 

Function Enable 

I Rms > 51 I Pickup 

Inrush Block 

51 Operated 
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50G/ 51G Measured Neutral Overcurrent  
 

Measured Neutral Overcurrent Protection is provided for detection & clearance of Ground 
faults. Though Phase Overcurrent can also detect Line to Ground faults, for high resistance 
Ground faults, Neutral Overcurrent protection will be more sensitive than Phase Overcurrent 
Protection. User can define either 50G or 51G functions. User can apply inverse (51G), definite 
time (51G) and/or and instantaneous Overcurrent protection (50G). 
 
Inverse time Function 51G provides selectable IEC or IEEE curves and one user-defined 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. 

 

Measured Neutral current is processed after filtering; if the current measured is greater 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 (50G). The function is provided with the additional 
feature of άInrush Blockingέ. This is provided to block the function from operation when second 
harmonic current is present along with the fundamental (when used in transformers 
application).  

Each stage (50G-1, 50G-2 & 51G) can be independently inhibited via external input status which 
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 Overcurrent Logic diagram   
 

 
 
 

 

 
 
 
 

Figure 4.3: Logic Diagram of 50G Function 
 
51G ς IDMTL Neutral Overcurrent Logic diagram   
 
 

 
 
 

 
 

 
Figure 4.4: Logic Diagram of 51G Function 

 

 

 
 

 

 

Table 4.6: 50G Neutral Overcurrent Settings ( No. of Stages ς 2) 

Setting Description Range 

Function  Activation Enable/disable 

Pickup 0.05 to 25 A (1 A) / 0.25 to 125 A (5 A) 

 
Pickup  Delay 0.00 to 999.99 seconds 

Inrush Blocking Enable/disable 

Functional Block Via External 

Input  

Functional Block Via External Input 

Function Enable 

IG > 50G Pickup 

Inrush Block 

50 G Operated 

Function Enable 

IG > 51G Pick up 

Inrush Block 

51G Operated 
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64/50/51 Instantaneous SEF 
 

The sensitive earth fault protection 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 be equal to zero as the current 
from the faulted phase flows through the earth. 

The sensitive earth fault protection is usually used in alternators and transformers with high 
resistance grounding. High resistance grounding restricts the earth fault current to less than 
10A. High resistance grounding enables electrical systems to continue running when one of 
the phases is faulted. This prevents interruptions to the power supply. This kind of earthing 
system provides time to identify and isolate the fault. 

 
 

 

Table  4.7: 51G (IDMTL) Neutral Overcurrent Sett ings (No. of Stages ς 1) 

Setting Description Range 

Function  Activation Enable/disable 

Pickup 0.05 to 10 (1 A) 

0.25 to 50 (5 A) 

 Curve Type For details see Table 4.2 άLEC and IEEE Curvesέ  

TMS 0.01 to 10.00 

Pickup DTL Delay 0.00 to 999.99 seconds if chosen for DTL characteristics 

Reset Delay DTL/ANSI Decay(other than DTL selection) 

Reset DTL Delay 0.0 to 99.9 seconds if DTL is chosen 

A 0.0010 to 1000.0000 settable if 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 characteristics 

Inrush Blocking Enable/disable 
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Once 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. Undetected earth faults in this 
system are dangerous as a second earth fault in another phase may result in a short- circuit. 
Conventional earth fault relays may not be accurate in detecting an earth fault at such low 
current values. 

The sensitive earth fault protection, as the name suggests, is a highly sensitive function. It can 
sense currents as low as 0.5% of 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 Earth fault is to sense the internal earth fault in the 
transformer. For external earth fault SEF relay will not operate. But in case of internal fault, the 
unbalanced fault current has been taking over by the neutral C.T, at this certain point of time 
SEF function will operate. In 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 as a result of this, the net 
current in the relay will be zero. 

64/50 ς Instantaneous SEF Protection Logic diagram  

 

Figure 4.5: Logic Diagram of 64/50 Function 

Table4.8: 64/50SEF Instantaneous SEF Settings ( No. of Stages ς 2) 

Setting Description Range 

Function  Activation Enable/disable 

Pickup ISEF>> 0.005 to 2.5 A (1 A) / 0.025 to 12.5 A (5 A) 

 
Pickup  Delay 0.00 to 999.99 seconds 

Inrush Blocking Enable/disable 
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64/51 ς IDMTL SEF Protection Logic diagram  

 
 

Figure 4.6: Logic Diagram of 64/51 Function 
 

Table 4.9  64/51SEF - Inverse 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 Table 4.2 άL9/ ŀƴŘ L999 /ǳǊǾŜǎέ 

TMS 0.01 to 10.00 

Pickup DTL Delay 0.00 to 999.99 seconds if chosen for DTL characteristics 

Reset Delay DTL / ANSI Decay(other than DTL selection) 

Reset DTL Delay 0.0 to 99.9 seconds if DTL is chosen 

A 0.0010 to 1000.0000 settable if 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 
characteristics 

Inrush Blocking Enable/disable 
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46-50/51 Negative Sequence Overcurrent 

Negative Sequence Overcurrent provides protection for any unbalanced loading which may 
occur during phase to phase faults and also in detecting asymmetrical faults with magnitude 
lower than the maximum load current. Function 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. Setting of the 
timer to a value other than zero, delays the resetting of the protection element timers for this 
period. IDMTL equation, negative sequence current (I2) is used instead of I.  
 

46 / 50 ς Negative Sequence Overcurrent Logic diagram   
 
 
 
 

 
 

Figure 4.7: Logic Diagram of 46/50 Function 
 

Table 4.10 46-50 Negative Sequence Overcurrent  settings (No. of Stages ς 1) 

Setting Description Range 

Function Activation Enable/disable 

Pickup 0.05 to 0.95 (1 A) / 0.25 to 4.75 (5 A) 

Pickup Delay 0.00 to 999.99 

 
46 / 51 ς IDMTL Negative Sequence Overcurrent Logic diagram   
 
 
 
 
 
 
 

Figure 4.8: Logic Diagram of 46/51 Function 

Functional Block Via External Input 

Function Enable 

I2 Rms > I2 Pickup 

46/50 Operated 

Functional Block Via External Input 

Function Enable 

I2 Rms > I2 Pickup 

46/51 Operated 


