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SETTINGS:

DESCRIPTION HMI DEFAULT RANGE
GENERAL SETTINGS GENERAL
RELAY STATUS STA DIS RDY-DIS
FREQUENCY FRQ 50 50 - 60 Hz
PASSWORD PWD 1 1-255
ADDRESS ADD 1 1-255
BAUDRATE BAUD 9.6 0.3-19.2
FUNCTION 51 F51P
TRIP 51 TRIP 51 NO YES - NO
) PICKUP 51 (Ground 1/5 A) TAP 51 0.5 0.1-24xIn
G PICKUP 51 (Sensitive ground) TAP 51 0.005 0.005-0.12 A
CURVE 51 CURV 51 TDE INV, VI,
Z El, TDE, USU
|= | DIAL 51 (IEC) DIAL 51 0.5 0.05-2.00
|=| DIAL 51 (ANSI) DIAL 51 5.00 0.5-20.0
LLI | DEFINITE TIME 51 TIME 51 1 0-99.99s.
) FUNCTION 50H F50H
m TRIP 50H TRIP 50H NO YES - NO
A PICKUP 50H (Ground 1/5 A) TAP 50H 1 0.1-30xIn
M PICKUP 50H (Sensitive ground) TAP 50H 0.005A 0.005-15A
TIME 50H TIME 50H 0 0-99.99s.
FUNCTION 50L F50L
TRIP 50L TRIP 50L NO YES -NO
PICKUP 50L (Ground 1/5 A) TAP 50L 1 0.1-30xIn
PICKUP 50L (Sensitive ground) TAP 50H 0.005A 0.005-15A
TIME 50L TIME 50L 0 0-99.99s.
FUNCTION 49 F49
TRIP 49 TRIP 49 NO YES -NO
PICKUP 49 TAP 49 1.00 0.1-24xIn
ALARM LEVEL 49 ALARM 49 80% 70%-100%
HEATING CONSTANT ™ 6 3 - 600 min.
COOLING CONSTANT T2 1 1-6times T1
GENERAL ADVANCED SETTINGS (GENERAL ADV.
IDENTIFICATION MIF
ACTIVE TABLE TAB 1 1-2
TRIP MINIMUM TIME TRIP MIN TIME 100 50 - 300 ms.
FUNCTION 51 TABLE 2 F51 T2
TRIP 51 TABLE 2 TRIP 51 T2 NO YES -NO
PICKUP 51 (Ground 1/5A) TABLE 2 TAP 51 T2 0.5 0.1-24xIn
()| PICKUP 51 (Sens. ground) TABLE 2 TAP 51 T2 0.005 0.005-15A
G CURVE 51 TABLE 2 | CURVE 51 T2 TDE INV, VI, El,
2 TDE, USU
== | DIAL 51 (IEC) TABLE 2 DIAL 51 T2 0.5 0.05-2.00
= DIAL 51 (ANSI) TABLE 2 DIAL 51 T2 5.00 0.5-20.0
H DEFINITE TIME 51 TABLE 2 TIME 51 T2 1 0-99.99s.
() | FUNCTION 50H TABLE 2 F50H T2
[a] TRIP 50H TABLE 2 TRIP 50H T2 NO YES - NO
LU | pickuP 50H (Ground 1/5 A) TABLE 2 TAP 50H T2 1 0.1-30x1In
O PicKuP 50H (Sens. ground) TABLE 2 TAP 50H T2 0.005 0.005-1.5A
2 | TIME 50H TABLE 2 | TIME 50H T2 0 0-99.99s.
W FUNCTION 50L TABLE 2 F50L T2
a TRIP 50L TABLE 2 TRIP 50L T2 NO YES -NO
A PICKUP 50L (Ground 1/5A) TABLE 2 TAP 50L T2 1 0.1-30xIn
PICKUP 50L (Sens. ground) TABLE 2 TAP 50H T2 0.005 0.005-1.5A
TIME 50L TABLE 2 TIME 50L T2 0 0-99.99s.
FUNCTION 49 TABLE 2 F49 T2
TRIP 49 TABLE 2 TRIP 49 T2 NO YES -NO
PICKUP 49 TABLE 2 TAP 49 T2 1.00 0.1-24xIn
ALARM LEVEL 49 TABLE 2 | ALARM 49 T2 80.0% 70%-100%
HEATING CONSTANT TABLE 2 T1T2 6 3-600 min
COOLING CONSTANT TABLE 2 T2T2 6 1-6timesT1

DESCRIPTION HMI DEFAULT RANGE
m]
% USER CURVE CURV
Zz|A T- AD . gepik A 0.05 0-125
<|B V- Q B 0 0-3
V P D: Dial P 0.04 0-3
[a) Q V: U tap Q 1 0-2
< K K 0 0-1.999
EVENT MASKS
PICKUP 50H YES YES- NO
PICKUP 51 YES YES- NO
- PICKUP 50L YES YES- NO
ALARM 49 YES YES - NO
=l | INHIBIT 50H YES YES - NO
Z | INHIBIT 50L YES YES - NO
O | INHIBIT 51 YES YES - NO
INHIBIT 49 YES YES - NO
N INHIBIT TRIP YES YES - NO
Y | TRIP 50H YES YES - NO
O | TriP51 YES YES - NO
- | TRiPs0L YES YES - NO
TRIP 49 YES YES - NO
Z | GENERAL TRIP YES YES - NO
O | PROTECTION STATUS YES YES - NO
= | outpPuT1 YES YES - NO
= | outPUT2 YES YES - NO
O | outPuT3 YES YES - NO
O | ouTPuUT4 YES YES - NO
Y DIGITAL INPUT 1 YES YES - NO
DIGITAL INPUT 2 YES YES - NO
O | INHIB. SETTING CHANGE YES YES - NO
LL | TRIP COMMAND BY INPUT YES YES - NO
o | TRIP COMMAND BY YES YES - NO
(9 | COMMUNICATIONS
RESET OUTPUTS YES YES - NO
Z | TABLE CHANGE YES YES - NO
= | ACT. OSCILLO BY DIGITAL INPUT YES YES - NO
= | ACT. OSCILLO BY COMMUNICATIONS YES YES - NO
LW | coLp LOAD PICKuUP YES YES - NO
() | BREAKER 52A YES YES - NO
BREAKER 52B YES YES - NO
BREAKER STATUS YES YES - NO
FAILURE TO OPEN YES YES - NO
ALARM 12 YES YES - NO
SETTINGS CHANGE YES YES - NO
E2PROM FAILURE YES YES - NO
USER SETTINGS YES YES - NO
OSCILLOGRAPHY MASKS
OSCILLO BY COMMUNICATIONS NO YES - NO
OSCILLO BY DIGITAL INPUT NO YES - NO
OSCILLO BY TRIP NO YES - NO
OSCILLO BY PICKUP NO YES - NO
52 MAINTENANCE 12
> MAXIMUM LIMIT 12 MAX 999 0 - 999 KA2
M_ COLD LOAD PICKUP CLP
O | FUNC. coLD LOAD PICKUP CLP ENABLE NO YES - NO
oy | CHANGE TO COLD LOAD TIME TIN 2 0-60s.
BACK TO NORMAL LOAD TIME TouT 2 0-60s.
= | 50P PICKUP MULTIPLIER K 50P 1 1-5
o) 51P PICKUP MULTIPLIER K 51P 1 1-5
= | BREAKER FAILURE TO OPEN BF
m-.w FAILURE TO OPEN ENABLE BF ENABLE NO YES - NO
FAILURE TO OPEN TIME BF TIME 400 50 - 999 ms.

MODEL LIST
MIF 7__ *0*E*00*00*
N
A

Z o =

Single phase or ground relay

ANSI curves

IEC curves

Ground CT In=1A(0.1-2.4 A)

Ground CT In=5A (0.5-12A)

Sensitive ground: CT In = 1 A (0.005-0.12 A)
No options, basic unit

Option 1 (see page 2 for details)*

Option 2 (see page 2 for details)**

24-48 VDC (Range: 19~58 Vdc) Power Supply

110-250 VDC (Range: 88~300 Vdc) Power Supply
120-230 VAC (Range: 88~264 Vac) Power Supply
Individual relay

ok

Mounted in an M+ system

* Configurable I/O/LEDs, event recording, oscillography

** Option 1 + cold load pickup, breaker failure to open, breaker health, configurable logic

*** If relays are to be mounted in an M+ system, then either an M050 half 19" rack or M100 full 19”

rack case must be ordered. The M050 and M100 racks are provided at no additional cost based on

the number of relays ordered.
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1 GETTING STARTED 1.1 INSPECTION CHECKLIST

To help ensure years of trouble free operation, please read through the following chapter for information to help guide
you through the initial installation procedures of your new relay.

CAUTION: THE OPERATOR OF THIS INSTRUMENT IS ADVISED THAT IF THE EQUIPMENT IS USED IN A
MANNER NOT SPECIFIED IN THIS MANUAL, THE PROTECTION PROVIDED BY THE EQUIPMENT MAY BE
IMPAIRED

INSTALLATION MUST BE ACCORDING TO THE NATIONAL ELECTRIC
CODE OF THE APPROPRIATE COUNTRY

1.1 INSPECTION CHECKLIST

* Open the relay packaging and inspect the relay for physical damage.
* View the faceplate relay model number and verify that the relay is the correct model ordered.
< Ensure that the mounting screws have been included with the relay.

e For product information, instruction manual updates, and the latest software updates, please visit the GE Power
Management Home Page (www.geindustrial.com/pm).

Note: If there is any physical damage noticed on the relay, or any of the contents listed are missing, please
contact GE Power Management immediately.

GE Power Management contact information:

GENERAL ELECTRIC POWER MANAGEMENT S.A
Avda. Pinoa, 10
48170 Zamudio, Vizcaya (Spain)
Phone: +34 94-485 88 00, Fax: +34 94-485 88 45
E-mail: gepm.help@indsys.ge.com

GENERAL ELECTRIC POWER MANAGEMENT
215, Anderson Avenue
L6E 1B3 Markham, ON (CANADA)
Phone: +1 905 294 6222, Fax: +1 905 201 2098
E-mail: info.pm@indsys.ge.com
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1.1 INSPECTION CHECKLIST 1 GETTING STARTED

The information provided herein does not intend to cover all details of variations of the described equipment

nor does it take into account the circumstances that may be present in your installation, operating or
maintenance activities.

Should you wish to receive additional information, or for any particular problem that cannot be solved by
referring to the information contained herein, please contact GENERAL ELECTRIC POWER MANAGEMENT.
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1 GETTING STARTED 1.2 M+PC SOFTWARE

1.2 M+PC SOFTWARE

1.2.1. HARDWARE AND SOFTWARE REQUIREMENTS

The faceplate keypad + display or the M+PC software interface can be used to communicate with the relay. The
M+PC software interface is the preferred method to edit settings and view actual values because the PC monitor can
display more information in a simple comprehensible format.

The following minimum requirements must be met for the M+PC software to properly operate on a PC:

Processor: Intel® Pentium recommended

Memory: 16 Mb minimum

Hard Drive: 10 Mb free space required before installation of M+PC software
o/s: Windows® 95, Windows® 98 or Windows® NT 4.0, SP 3 or higher.
Hardware: CD-ROM drive or 3,5” Floppy disk drive.

Unused communications port (i.e. COM1)

1.2.2. SOFTWARE INSTALLATION

Refer to the following instructions to install the M+PC software:

1. Start the Windows ® program.
2. Insert the M+PC software CD (or Floppy disk) into the CD ROM drive (or Floppy disk drive).

3. If the installation program does not start automatically, from the Windows ® Start menu, choose Run, type
d:\SETUP.EXE (assuming your CD ROM driver is configured as the ‘D:’ unit) or a\SETUP.EXE if you are using
the floppy disk drive (assuming your Floppy disk drive is configured as the ‘A:’ unit) and press Enter.

You will see the following screen:

GE Power Management

M+PC

Version 1.0
Copyright ©1997-1999 GE Power Management

M+PC Setup is preparing the InstallShisldiR) vWizard
which will guidz you thraugh the rest of the setup
= process. Please wal

100 %
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1.2 M+PC SOFTWARE 1. GETTING STARTED

4. Follow the on-screen instructions to install the M+PC software. When the Welcome window appears, click on
Next to continues with the installation procedure.

1 M-PC Setup

Welcome to the M+PC Setup progiam. This program
onyour computer.

willinstall M+PC an v

Itis strongly recommended that you esit al Windows programs.
befare running tis Setup progiam.

(Cick Cancel to quit Setup and then close any progiams you
have furiing. Click Neat to cortinue with the Setup program.

WARNING: This program s protected by copyright aw and
intemational reaties.

Unauthorized reproduction or disrbution of this program, or any
ortion of i, may result in severe civl and criminal penalies, and

will be prosecuted to the maximum extent possible under law.

5. When the Choose Destination Location window appears and if the software is not to be located in the default
directory, click Browse and type in the complete path name including the new directory name.

¥ M+PC Setup

Choose Destination Location

Setup willinstall M+PE in the fallowing folder.
To installta this falder, lick Nest,

To install o a diferent folder. click Browse and select anoiher
folder

You can choase not to install M+PC by clicking Cancel to erit
Setup.

Choose Folder
Plesse choose the nstallation folder.
Path
\GE_NESIS
Destination Folder Directaries:

’75 \GE_NESIS =1
o

(£] D3DTEMP
3 00s

Drives:

B cMSD056 v Red

Click Next to continue with the installation procedure.

The default program group where the application will be added to is shown in the Selected Program Folder

window. If it is desired that the application be added to an already existing program group, choose the group
name from the list shown.

<1 M+PC Setup.

Setup will add pragram icors to the Frogram Folder fited beiow.
‘You may type & new foldet name, of select one fiom the existing
Folders st Click Next to continue.

Eyisting Folders:

[drinistiaive Tools [Commen] B
[dobe Aciobet 4.0

we Cliert Agert for Windaws NT

e a
Bikaiko Fou Aldundia
CorelDRAW 7

Dejaiews News Search Client
TP Software Demo Pragrams

GE Power Manaiemem
<Back =
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1 GETTING STARTED 1.2 M+PC SOFTWARE

8. Click Next to begin the installation process, and all the necessary program files will be copied into the chosen
directory.

[ |

9. To finish with the installation process, using your mouse select the language by clicking on English or Spanish .

10. Subsequently, double click on the M+PC software icon to activate the application.

& GE Power Management

=

Refer to the HUMAN INTERFACES chapter in this manual and the M+PC software Help program for more
information about the M+PC software interface.
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1.2 M+PC SOFTWARE 1. GETTING STARTED

1.3 M-RELAY FAMILY HARDWARE
1.3.1. MOUNTING & WIRING

Please refer to the HARDWARE chapter for detailed relay mounting and wiring instructions. Review all WARNINGS
and CAUTIONS.

1.3.2. COMMUNICATIONS

The M+PC software can communicate to the relay via the faceplate RS232 port, or the rear panel RS485. To
communicate with the relay via the faceplate RS232 port, a standard “straight through” serial cable is used. The DB9
male end is connected to the relay and the db9 or DB25 female end is connected to the PC COM1 or COM2 port as
described in the HARDWARE chapter.

To communicate with the relay rear RS485 port from a computer RS232 port, an RS232/RS485 converter box is
needed. We recommend to use the F485 converter, manufactured by GE. This converter box is connected to the
computer using a “straight through" serial cable. A shielded twisted pair (20, 22 or 24 AWG according to the American
standards; 0.25, 0.34 or 0.5 mm® according to the European standards) cable is used to connect the converter box to
the relay rear communications terminals. The converter box (+, -, GND) terminals are connected to the relay (SDA,
SDB, GND) terminals respectively. For long communications cables (longer than 1 km), the RS485 circuit must be
terminated in a RC network (i.e. 120 ohm, 1 nF) as described in the HARDWARE chapter.

1.3.3. FACEPLATE KEYPAD & DISPLAY

Display messages are organised into menus under the main headings: Information, Main Settings, Advanced
Settings, Operations and Date/Time. A 3-key keypad and a 3.5-character display (shown below) are used as
elementary local HMI.

GE Power Management

Figure 1.1 MIF KEYPAD AND DISPLAY

Using this keypad it is possible to access all the different menus in the relay, to view settings and measurements, and
to change settings.
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1 GETTING STARTED 1.4 USING THE KEYPAD AND DISPLAY

14 USING THE KEYPAD AND DISPLAY

1.4.1. HIERARCHICAL MENUS

Presentatior*__} la }_> Value}_} Ib ‘ ..... } TH

\/

Informatlon Main Advanceg
‘ Settings ' Setting

A
t t
| | | |
t t t t t
Y A/ Y A/ Y
Date Time Mod. General General Rst. Leds
EE— Advanced

Figure 1.2. MOVING THROUGH THE HIERARCHICAL MENU

Operations

As shown in figure 1.2, there are 3 hierarchical levels to access the information in the relay. The first level is an
automatic scrolling menu that shows the current value for each phase (l,, I, Ic) and the Thermal Image value (in
percentage).

Pushing simultaneously “-* and “Enter” keys the second level is accessed (this is indicated by the “Menu” text
labelled over the “-* and “Enter” keys). To access information within the same hierarchical level (horizontal
movement) push “+“ or “-”. To access the third level push the “Enter” key when the desired heading is shown in the
display.

To return back to the previous level (from the third to the second level, or from the second to the first one) push “+”
and “Enter” keys simultaneously. This is indicated by the “Esc” text labelled over the “+” and “Enter” keys.

Refer to Chapter 8 — Keypad and Display, for more information on the use of the local keypad and display to access
information and change settings.
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2 PRODUCT DESCRIPTION 2.1 INTRODUCTION

2.1 INTRODUCTION
2.1.1. GENERAL OVERVIEW

The MIF relay is a microprocessor-based relay designed for the following applications:

Main Protection for Medium and Low voltage feeders.

Main Protection for Medium size Motors.

Main Protection for Medium and Low power Transformers (less than 10MVA).
Differential Protection for Motors, if a CT differential connection is available.
Backup Protection for power Transformers (for any power level).

Backup Protection for Generators.

Backup Protection for Transmission lines.

Backup Protection for substation bus bars.

© © N o g s~ w DR

Thermal Image Protection/Supervision for Cables, Power Transformers, Grounding Resistors and Generation
Units.

Negligible over-travel and a high drop out to pick up ratio (>97%), along with the possibility of adjust a time delay for
the instantaneous units, allow optimal co-ordination without compromising selectivity.

Both faceplate RS232 port and rear RS485 port may be used to connect a PC for programming settings, monitoring
actual values and for retrieving stored information (list of events, oscillography, etc.). All serial ports use the Modbus®
RTU protocol and may be connected to system computers with baud rates from 300, 600, 1200, 4800, 9600 and
19200 bps. The rear RS485 port can be converted into an RS232 port or into a fibre optic (plastic or glass) serial port
by using the GE DAC300 module. The M+PC communication software is the Windows® based program used to
communicate with the relay.

The MIF uses flash memory technology, which allows field upgrading (through M+PC software) as new features are
added. This upgrade can be performed only through the communications port on the front of the unit.

The following single line diagram (figure 2.1) illustrates the relay functionality using ANSI (American National
Standards Institute) device numbers.
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1
52

METERING

BREAKER HEALTH
OSCILLOGRAPHY
EVENT RECORDING

COLD LOAD PICKUP
CONFIGURABLE 1/0 AND LEDS
CONFIGURABLE LOGIC

Optional Features

Figure 2.1. SINGLE LINE DIAGRAM SHOWING MIF FUNCTIONS
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2 PRODUCT DESCRIPTION 2.2 OVERCURRENT UNITS

2.2 OVERCURRENT UNITS
2.2.1. TIME OVERCURRENT UNIT (51)

A Time Overcurrent unit is provided in the MIF. The relay offers the following 4 current/time operation characteristics:
Definite Time, Inverse Curve, Very Inverse Curve and Extremely Inverse Curve. One group of curves complies with
the criteria specified in the IEC255-4 Standard and in British Standard BS142, while another group (defined in the
same unit) complies with ANSI C37.90 standards. A time dial can be applied to any of these curves to optimize co-
ordination with other devices in the net. Additionally, there is a possibility to define a User’s Curve.

The general formula for IEC/B142 curves is as follows:

A*D
T=——+B*D+K
Where:
A P | o) | B K
Inverse (IEC Curve A) 0.14 0.02 1 0 0
Very Inverse (IEC Curve B) 135 1 1 0 0
Extremely Inverse (IEC Curve C) 80 2 1 0 0
D = Time Dial setting (set in the relay by user).
v=1/ Ipickup seting > 1.05
The general formula for all ANSI curves is as follows:
T =M * A+ B + D + E ‘
(Vv.-C) (v-C)> (v-cC)°
Where:
CURVE NAME A B C D) E
Extremely Inverse 0.0399 0.2294 0.5000 3.0094 0.7222
Very Inverse 0.0615 0.7989 0.3400 -0.2840 4.0505
Inverse 0.0274 2.2614 0.3000 -4.1899 9.1272
M = Time Dial setting (set in the relay by user).
V=1/ Ipickup setting >1.05
The general formula for the user’s curve is as follows:
A*D
T= — =<7 B*D+K
V' -Q
Where:
PARAMETERS A B P Q K
Range 0-125 0-3 0-3 0-2 0-1.999
Step 0.001 0.001 0.001 0.001 0.001
Unit Sec. Sec. NA NA Sec.
Default value 0.05 0 0.04 1 0
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2.2 OVERCURRENT UNITS 2. PRODUCT DESCRIPTION

Time Dial setting (set in the relay by user).

I/ Ipickup setting >1.05

Input Current

Operate Time (sec)

Constants defined in the standard, as follows:

>-1—-<0

,P,Q,B,K

The settings available for the phase time overcurrent unit allows to: enable/disable the unit; set the pickup value
(between 0.1 — 2.4 times the rated current in case of 1/5 A ground, or 0.005-0.12 A in case of sensitive ground) and
set the current/time operating characteristic (type and time dial).

Note: The relay will use either IEC or ANSI curves, depending on the model.

2.2.2. INSTANTANEOUS OVERCURRENT UNITS (50H, 50PL)

The MIF provides 2 instantaneous overcurrent units, 50H (‘H’ for high pickup) and 50L (‘L’ for low pickup). Each one
can be enabled/disabled and set independently. The settings from these units allow to set the pickup value from 0.1
to 30 times the rated current (or 0.005-1.5 A in case of sensitive ground models), and the time delay from 0.00 to
99.99 seconds.
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2 PRODUCT DESCRIPTION 2.3 THERMAL IMAGE UNIT
2.3 THERMAL IMAGE UNIT

A Thermal Image Unit is included among the relay functions. This unit provides protection against overheating due to
overloading conditions. The operating time curve is set from the time curve family available, as a function of the time
constant 11 (settable between 3 and 600 minutes). The cooling time constant T2 can be set between 1 and 6 times
the heating time constant t1. Refer to Annex 1 for a detailed explanation on the operating principles of this unit.
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2.3 THERMAL IMAGE UNIT 2. PRODUCT DESCRIPTION

2.4 COLD LOAD PICKUP (AVAILABLE ONLY IN OPTION 2 MODELS)

This unit avoids undesired operation of the overcurrent units in case of high currents produced when energising a line
that has been open during a long period of time.

This unit detects when the current value is lower than 4% of the rated current (In). In this moment, a timer (T IN) is
started.

If the currents return to values above 4% In before the timer countdown has finished, the unit returns to its original
status.

When the timer countdown has finished, the tap settings of the instantaneous units (50H and 50L) is multiplied by a
constant K50P, and the TOC (51) tap settings are multiplied by a constant K51. A status signal turns on indicating
that the Cold Load Pickup is enabled, and the corresponding event is generated.

For exiting the CLP status, when the current value is above 8% In, a T OUT timer is started.

If the current value falls below 8% In before the timer countdown has finished, the unit remains in CLP status.

If the timeout finishes and current value is still above 8% of In, the CLP status is disabled and the relay returns to its
original settings. The CLP status signal is deactivated, and the corresponding event is generated.

The T IN and T OUT timer values, as well as the multiplying constants K50P and K51, and the function permission
are settings associated to the COLD LOAD PICKUP. These settings are included in the ADVANCED SETTINGS
group. They will be described in detail in the SETTINGS section.

1<4%ln

1>4%In

Cold Load
Pickup

1<8%lIn

1>8%lIn

In, rated current
I, measured current
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2 PRODUCT DESCRIPTION 2.4 COLD LOAD PICKUP
2.5 BREAKER FAILURE TO OPEN (AVAILABLE ONLY IN OPTION 2 MODELS)

This unit produces an alarm if the breaker does not open after a tripping command.
This unit can be enabled independently from having an input that indicates the breaker health:
If a breaker health input is enabled:

After a trip, the following conditions are checked:

1. If the breaker is closed, the BREAKER FAILURE function is started.

2. If the breaker is open, the unit checks the current. If the current is over 8% of the rated current, the BREAKER
FAILURE function is started.

After the BREAKER FAILURE pickup, a timer is started. When the timer countdown finishes, if the function is not

disabled, the FAILURE TO OPEN status signal is activated, and the corresponding event is generated.

The Breaker Failure to Open signal is reset when the breaker is open and there is no current.

If a breaker health input is not enabled:
After a trip, the unit checks whether the current value is over 8% of the rated current. In this case, a timer is started.
When the timer countdown finishes, if the current value has not fallen below 4% of the rated current, the FAILURE

TO OPEN status signal is activated, and the corresponding event is generated.

The Breaker Failure to Open signal is reset when the current value rises above 8% of the rated current after having
fallen below 4% of it.

The settings associated to BREAKER FAILURE TO OPEN are the function permission and the timer value. They are
included in the ADVANCED SETTINGS group. They will be described in the SETTINGS section.
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2.5 BREAKER FAILURE TO OPEN 2. PRODUCT DESCRIPTION

2.6 I COUNTER (AVAILABLE ONLY IN OPTION 2 MODELS)

This counter is intended for breaker maintenance. It accumulates the breaker ageing produced by a trip or a breaker
opening. In order to incorporate the breaker history, in case of second-hand breakers, the system allows assigning an
initial value to the accumulated Amps and to the number of opening operations.

There is one I? counter, where every time a trip or a breaker opening is produced, the counter value is increased (in
secondary value). If the tripping current is lower than the rated current, the accumulated value will be the rated
current.

When the counter reaches or exceeds a limit value (setting), an 12 ALARM signal will be produced in the unit status,
and the corresponding event will be generated.

There is also a Breaker Opening counter available, only for information purposes.
The I counter, and the number of openings counter are stored in non-volatile memory RAM with battery.

The setting associated to the 1° COUNTER is the limit value of the counter that will produce the 1> ALARM. This
setting is included in the ADVANCED SETTINGS group, and is described in detail in the SETTINGS section.

Both the I° and the Number of Openings counters can receive an operation command to modify their contents. From
the M+PC program, a valid value can be set for any of these two fields. The valid range for the P counter is from
0.000 to 999.000, and for the “Number of Openings” counter it is from 0 to 999.

From the keypad and display it is only possible to set both fields to zero.
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2 PRODUCT DESCRIPTION

2.7 EVENTS (AVAILABLE IN OPTION 1 AND OPTION 2 MODELS)

The MIF stores a historical record with the last 32 events. Each event contains the event description, date and time (4
ms accuracy), the current value in that moment, and a summary of the status signals that can produce events, and

whether they were activated or not in that moment.

In the M+PC there is a field called “EVENTS”, where the user can check how many events have been produced since
the last time that Events where deleted. If this number is higher than 32 (maximum number of events stored), this

means that from all the produced events, only the last 32 are stored.

This event record is stored in a non-volatile memory RAM with battery.

The whole MIF functionality related to events is performed from the M+PC software.

Inside the ADVANCED SETTINGS group, there is a sub-group called EVENT MASKS, from where the different

causes that can produce events can be masked. They are detailed in the SETTINGS section.

The following table shows a list of all possible events:

2.7 EVENTS

DESCRIPTION OPTION1 | OPTION 2
50H Pickup/Drop out Yes Yes
50L Pickup/Drop out Yes Yes
51 Pickup/Drop out Yes Yes
49 Pickup/Drop out Yes Yes
50H Trip Yes Yes
50L Trip Yes Yes
51 Trip Yes Yes
49 Trip Yes Yes
General trip Yes Yes
50H Trip enable/disable by digital input Yes Yes
50L Trip enable/disable by digital input Yes Yes
51 Trip enable/disable by digital input Yes Yes
49 Trip enable/disable by digital input Yes Yes
General trip enable/disable by digital input Yes Yes
Protection status in service/out of service Yes Yes
Digital output 1 active/non active Yes Yes
Digital output 2 active/non active Yes Yes
Digital output 3 active/non active Yes Yes
Digital output 4 active/non active Yes Yes
Digital input 1 active/non active Yes Yes
Digital input 2 active/non active Yes Yes
Settings change disabled by digital input active/non active Yes Yes
Trip operation by digital input Yes Yes
Trip operation by command Yes Yes
Auxiliary digital output latch reset Yes Yes
52B open/closed No Yes
52A open/closed No Yes
52 open/closed No Yes
Table 2 selection by digital input Yes Yes
Oscillo trigger by digital input Yes Yes
Oscillo trigger by command Yes Yes
Breaker failure to open No Yes
I Alarm No Yes
Cold load pickup/drop out No Yes
Settings change Yes Yes
GE-106298A MIF Digital Feeder Protection 2-9



2.7 EVENTS 2. PRODUCT DESCRIPTION

DESCRIPTION OPTION1 | OPTION 2
E2PROM failure Yes Yes
User settings/Factory settings Yes Yes

OPTION 1 : MIFN*0*E100*00*
OPTION 2 : MIFN*0*E200*00*
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2 PRODUCT DESCRIPTION 2.7 EVENTS
2.8 OSCILLOGRAPHY (AVAILABLE IN OPTION 1 AND OPTION 2 MODELS)

The MIF stores an oscillography record, with a resolution of 8 samples per cycle, and a length of 24 cycles (the 2 first
being pre-fault cycles), including the following information:

= Instantaneous current value. The 2 first cycles are pre-fault cycles.
= Digital information:

- Pickups (protection functions*)

- Trip inhibition by digital input (protection functions*)
- Trips (protection functions*®)

- Ready (protection in service)

- Auxiliary digital outputs

- Digital inputs

- Breaker 52A, Breaker 52B, Status 52 (only OPTION 2 model)
- Breaker opening failure (only OPTION 2 model)

- Palarm (only OPTION 2 model)

- Cold load pickup (only OPTION 2 model)

- Table 2 selection by digital input

- E2prom failure

- Default settings/User’s settings

= Date and time

=  Model

= Number of oscillo

= Current value () in the moment of the oscillography trigger
= Active table in the moment of the oscillography trigger

= Unit's settings when retrieving the oscillography record.

The number of oscillo is a circular counter that increases with each generated oscillo. This value appears on the relay
status and is used only for informative purposes.

The oscillography record is stored in a non-volatile memory RAM with battery.

The whole MIF functionality related to oscillography is performed from the M+PC program. The oscillography record
obtained is stored on the PC in a COMTRADE-IEEE C37.111-1991 format.

There are four possible causes that can produce an oscillography trigger:

Pickup of one of the protection functions
Trip of one of the protection functions
Oscillography trigger by communications
Oscillography trigger by digital input

In the ADVANCED SETTINGS group, there is a sub-group called OSCILLOGRAPHY MASKS, from where the above
mentioned causes can be masked. They are detailed in the SETTINGS section.

*Protection functions: 50H, 50L, 51, 49, general
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2.5 MEASUREMENT AND SELF-TEST 2. PRODUCT DESCRIPTION

2.9 MULTIPLE SETTINGS GROUPS

Two independent Settings Groups are available in the permanent (hon-volatile) memory of the MIF relay. Only one of
the two is active at a given time. User can select which settings group is active using a setting, sending a command
to the relay from the communications program, or by a digital input in OPTION 1 and OPTION 2 models.

Settings are divided in two different categories: Main Settings and Advanced Settings. This makes setting the relay

extremely simple for those users who want to use just the Main functions of the MIF relay. For those users who need
to use the full functionality of the relay, the Advanced Settings must be used.
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2 PRODUCT DESCRIPTION 2.9 MULTIPLE SETTINGS GROUPS

2.10 MEASUREMENT AND SELF-TEST

Measurement

The MIF provides actual values for current and for Thermal Image. The accuracy is 3% in the complete range.
Self-Test

The self-monitoring tests are carried out both when the unit is started up and during normal operation. Any internal

problem detected by the self-monitoring function will issue an alarm and the READY output contact will be activated,
meaning that a critical failure has occurred.
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2.11 USER INTERFACE 2. PRODUCT DESCRIPTION

2.11 USER INTERFACE

LED Targets

There are 6 LED Targets in the faceplate of the MIF. The first one is green and has the ‘READY’ (relay in service)
fixed meaning (cannot be configured); the second one is red and fixed for trip, while the other 4 are red and can be
configured by the user in OPTION1 and OPTION2 models. The default configuration of the LEDs is shown in figure
2.2

m Ready
Trip
51 Trip

50 Trip
49 Alarm

Pickup

Figure 2.2 MIF-N LEDs DEFAULT CONFIGURATION
The meaning of each LED is as follows:

< READY: The relay is powered up, its power supply is receiving Vdc or Vac, and all the internal circuits are
working properly. The relay status setting is set as “RDY” (ready) and at least one of the protection functions is
enabled. This LED not being lit in the previous mentioned conditions indicates lack of auxiliary supply voltage or
an internal HW/SW critical failure condition.

* TRIP: The relay has issued a trip, activating the corresponding tripping output contact.
e 51 TRIP: Points out that the trip has been issued by protection unit 51.

e 50 TRIP: Points out that the trip has been issued by protection unit 50H/50L.

e 49 ALARM: Points out that the alarm level for unit 49 has been reached.

« PICKUP: Points out that at least one of the protective units has picked up.

LEDs associated to tripping functions are latched and once they have been lit up, they remain lit up until the ENTER
key is pressed for more than 3 seconds (RESET) provided that the trip condition has disappeared. The LED
associated to function pickup is auto-reset type, and lights up while the pickup condition (current above setting)
exists.

Keypad and Display

A three-key keypad allows access to the MIF relay information and allows settings change. Measurement data (actual
values), last trip information (fault report) and settings are shown on the 3.5 characters dots-display. Only by using a
PC, the M+PC program and a communications cable the user can access to all the internal information in the relay,
as the list of events and oscillography data cannot be shown on the small faceplate display. Access to 1/O
configuration and logical configuration is also possible only via PC.
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2 PRODUCT DESCRIPTION 2.11 USER INTERFACE

Communications Ports

The faceplate RS232 and the rear RS485 port provides an easy to use Human interface. All serial ports use the
Modbus® RTU protocol and may be connected to system computers with baud rates from 300 to 19200 bps. Up to
32 MIF relays can be connected (daisy-chained) on the same communication circuit. Each relay must be assigned a
different Modbus Address (using a setting) if multiple relays are connected on the same circuit.

Software
MIF units are supply together with M+PC software, a Windows® based software allowing communication with the

relay for data view and retrieval, as well as oscillography, 1/0O configuration and logical configuration (in models where
these features are available).
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2.7 MODEL LIST. ORDER CODES 2. PRODUCT DESCRIPTION

2.12 MODEL LIST. ORDER CODES

The MIF has a draw-out construction, 4U high and ¥4 of a 19” rack wide. The MIF relays can be mounted in ¥4 rack
cases, one relay per case, or as an alternative they can be supplied in half or full 19" rack cases, including several
MIF relays (or different types of M family relays) in the same case. Each M product is built as a stand alone draw-
out module containing all functionally required elements such as CT/VTs, I/O, power supply, CPU etc. MIF, MIM,
MIG and MIW products are built in 4” wide modules, while MIV and MIR products are built in 2” wide modules.
These modules can be plugged into an M0O50 half 19” rack case or an M100 full 19” rack case. M050 cases can
hold a maximum of 8” in total module length (i.e. 2 MIF modules or 1 MIF and 2 MIV modules), while the M100 case
can hold a maximum of 16" in total module length (i.e. 4 MIFs, 2 MIF and 4 MIVs, or 8 MIV modules). A system
comprised of several M family relays in the same case is called an M+ System.

The information required to completely specify the relay is provided in the following table:

Table 2.1: - ORDER CODES

MIF |- |- |O (- [E|- |O|O |- |O|O |- [DESCRIPTION

N One-phase or ground

A ANSI Curves

| IEC Curves

Ground:

1 CTIn=1A (0.1-24 A)

CT In=5A (0.5-12 A)

N Sensitive ground In=1 A
(0.005-0.12 A)

0 No options, basic unit

Option 1(*)

2 Option 2 (*)

Power Supply:

24-48 Vdc (Range: 19~58 Vdc)

H 110-250 Vdc (Range: 88~300 Vdc)
120-230 Vac (Range: 88~264 Vac)
Individual relay

S | Mounted in a M+ System **

(&)

=Y

n

@

* OPTION 1: Configurable 1/0, Event recording, oscillography
OPTION 2: Includes all OPTION 1 features, plus Cold load pickup, breaker failure to open protection, breaker
health, configurable Logic.

** |f relays are to be mounted in an M+ system, then either an M050 half 19" rack or M100 full 19” must be
ordered. The M050 and M100 racks are provided at no additional cost.

ACCESSORIES

A depth reducing collar can be ordered separately. This collar reduces the mounting depth in 63 mm (2.48 inches).
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2 PRODUCT DESCRIPTION

2.13 TECHNICAL SPECIFICATIONS

2.13 TECHNICAL SPECIFICATIONS.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

2.13.1. PROTECTION UNITS

TIME OVERCURRENT (51)

Current:

Pickup Level:

Dropout Level:

Level Accuracy:

Curve Shapes:

Time Dial:

Reset Type:

Timing Accuracy:

Fundamental

0.1 — 2.4 times In (rated current) in steps of 0.01 x In (if 1/5 A
magnetic module models)

0.005-0.12 A in steps of 0.001 A (if sensitive magnetic module
model)

97% to 98% of Pickup

+1% at In

+3% in the complete range

IEC (B.S.) A/B/C or

ANSI Inverse, Very Inverse or Extremely Inverse (depending on
model)

Time delayed (0.00 to 99.99 sec. in steps of 0.01 sec.

0.05 to 2 in steps of 0.01 for IEC curves

0.5 to 20 in steps of 0.1 for ANSI curves

Instantaneous

+5% of operate time or +£30 ms. (whichever is greater) for | > 1.30

times the Actual Pickup Level.

INSTANTANEOUS OVERCURRENT (50H, 50L)

Current:

Pickup Level:

Dropout Level:

Level Accuracy:

Overreach:
Time Delay:
Reset Type:
Operate Time:

Timing Accuracy:

GE-106298A

Fundamental

0.1 to 30.0 times In (rated current) in steps of 0.1 x In.(for 1/5 A
magnetic module models)

0.005 to 1.5 A (for sensitive magnetic module models)

97% to 98% of Pickup

+1% at In

+3% in the complete range

<2%

0.00 to 100 sec. in steps of 0.01 s

Instantaneous

Between 20 and 30 ms for I> 1.5 x Actual Pickup @ 60 Hz

+5% of operate time or £30 ms. (whichever is greater) for | > 1.5

times the Actual Pickup
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2.13 TECHNICAL SPECIFICATIONS

THERMAL IMAGE UNIT (49)

Current:

Pickup Level:

Dropout Level:

Level Accuracy:

Heating Constant t1:
Cooling Constant t2:
Thermal Image Alarm:

Timing Accuracy:

2. PRODUCT DESCRIPTION

Fundamental

0.10 to 2.40 In in steps of 0.01 x In (for 1/5 A magnetic module
models)

0.005 to 1.5 A in steps of 0.001 A (for sensitive magnetic module
models)

Between 97% and 98% of Pickup Level

+1% at In

+3% in the complete range

From 3 to 600 min in steps of 1 min.

From 1 to 6 times 11 in steps of 1.

From 70% to 100% lgickyp In Steps of 1%

5% for operate times greater than 2 sec.

2.13.2. METERING FUNCTIONS
FUNDAMENTAL CURRENT
Accuracy: +1% at In
+3% in the complete range
2.13.3. INPUTS
AC CURRENT

Secondary Rated Current:

Frequency:
Relay Burden:
Current Withstand:

DIGITAL INPUTS

Voltage Level:
Recognition Time:

2-18

1m 5 A depending on the selected model., or 50 mA for sensitive
ground models

50/ 60 Hz +3 Hz (The unit can be set to 50 or 60 Hz)

< 0.2 VA @ In secondary

4 x In continuously.

100 x In for 1 sec.

300 Vdc maximum
<4ms
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2 PRODUCT DESCRIPTION 2.13 TECHNICAL SPECIFICATIONS
2.13.4. POWER SUPPLY

LOW RANGE

Rated DC Voltage: 24 to 48 Vdc

Min./Max. DC Voltage: 19 /60 Vdc

HIGH RANGE

Rated DC Voltage: 110 to 250 Vdc

Min./Max. DC Voltage: 88 /300 Vdc

Rated AC Voltage: 120 to 230 Vac @ 50 — 60 Hz
Min./Max. AV Voltage: 88 /264 Vac @ 50 — 60 Hz
Power Consumption: Max. =10 W

Proper backup time (date, time and log > 1 week

memory) without power supply voltage
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2.13 TECHNICAL SPECIFICATIONS 2. PRODUCT DESCRIPTION

2.13.5. OUTPUTS
OUTPUT RELAYS
Configuration: 6 Electro-Mechanical Form C
Contact Material: Silver alloy suited for inductive loads
Maximum Operating Voltage: 400 Vac
Continuous Mode Current: 16 A
Make and Carry: 30A
Breaking: 4000 VA
Max. Ratings for 100.000 operations:
vouTace | WAERCHERY WAKCECAEY | ememx | s
DC Resistive
24 Vdc 16 A 48 A 16 A 384w
48 Vdc 16 A 48 A 26 A 125W
125 Vvdc 16 A 48 A 06 A 75W
250 Vvdc 16 A 48 A 05A 125 W
DC Inductive
(L/R=40ms)
24 Vdc 16 A 48 A 8A 192 W
48 Vdc 16 A 48 A 13A 62 W
125 Vvdc 16 A 48 A 0.3A 37.5wW
250 Vvdc 16 A 48 A 0.25A 62.5W
AC Resistive
120 Vac 16 A 48 A 16 A 1920 VA
250 Vac 16 A 48 A 16 A 4000 VA
AC Inductive
PF=0.4
120 Vac 16 A 48 A 16 A 720 VA
250 Vac 16 A 48 A 16 A 1250 VA
2.13.6. COMMUNICATIONS
FACEPLATE PORT RS232 300, 600, 1200, 2400, 4800, 9600 or 19200 bps,
Modbus® RTU
REAR PORT RS485 300, 600, 1200, 2400, 4800, 9600 or 19200 bps,

Modbus® RTU
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2 PRODUCT DESCRIPTION 2.13 TECHNICAL SPECIFICATIONS

2.13.7. ENVIRONMENTAL

Operating Temperatures: -20°Cto +60° C
Ambient Storage Temperatures: -40° C to +80° C
Use Indoor use only
Maximum relative humidity 95%
Altitude 2000 m. Max
Pollution Degree 2

2.13.8. TYPE TESTS & CERTIFICATIONS

The MIF system complies with the following standards, which include the standards required by Community Directive
89/336 for the CE marking, in line with European standards. It also complies with the European directive
requirements for low voltage, and the environmental and operating requirements established in ANSI standards
C37.90, IEC 255-5, IEC 255-6 and IEC 68.

The MIF is also UL and CSA certified.

Test Standard Class
Insulation Test Voltage: IEC 60255-5 2kV, 50/60 Hz 1 min
Surge Test Voltage: IEC 60255-5 5kV, 0.5 J. (3 positive

1 MHz Interference:

Electrostatic Discharge:

Radiointerference:

IEC 60255-22-1
IEC 60255-22-2
EN 61000-4-2

IEC 60255-22-3: 40 MHz, 151 MHz,
450 MHz and cellular phone.

pulses and 3 negative.)
1]

v

8 kV in contact,
15 kV through air.
1

Radiated Electromagnetic fields with ENV 50140 10 V/im
amplitude modulation.
Radiated Electromagnetic fields with ENV 50141 10 VIim
amplitude modulation. Common mode.
Radiated Electromagnetic fields with ENV 50204 10 V/m
frequency modulation.
Fast Transients: ANSI/IEEE C37.90.1 v

IEC 60255-22-4 v

BS EN 61000-4-4 v
Magnetic fields at industrial frequency: EN 61000-4-8 30 AV/m
Power Supply interruptions: IEC 60255-11
Temperature: IEC 57 (CO) 22
RF Emission: EN 55011 B

Sinusoidal Vibration:
Shock:

GE-106298A

IEC 60255-21-1
IEC 60255-21-2
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2.13 TECHNICAL SPECIFICATIONS 2. PRODUCT DESCRIPTION

2.13.9. PRODUCTION TESTS
Insulation Test: IEC255-5 (Tested on CTs, Power Supply terminals, Contact
Inputs and Contact Outputs)
2.13.10. APPROVALS

- Manufactured under an ISO9001Registered system.
- CE Marking.

- UL Certified

- CSA Certified
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3 HARDWARE 3.1 DESCRIPTION

3.1 DESCRIPTION

3.1.1. RELAY IDENTIFICATION

The complete model number of the relay is shown on the faceplate. Figure 3.1 shows the faceplate of the relay.

Figure 3.1. FACEPLATE AND IDENTIFICATION OF MIF RELAY

3.1.2. PANEL CUTOUT

The MIF case is made from corrosion resistant stainless steel . Case dimensions, along with panel cutout details
for panel mounting are shown in figure 3.2.

The modular design allows the relay to be easily upgraded or repaired by a qualified person.

The relay is provided with a plastic lid that fits over the faceplate, sealing the relay hermetically, avoiding dust
coming into the relay.

The relay must be mounted such that the faceplate sits semi-flush with the panel or switchgear door, allowing the

operator access to the keypad and the RS232 communications port. The relay is secured to the panel with the use
of four screws supplied with the relay.
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3.1 DESCRIPTION 3 HARDWARE

FRONT VIEW SIDE VIEW
Ia i ; bl i
I
®° 1
=) (= i
g & S
Se € o 28
€ @ ) ce
382 | |0
Mena _ E
5 H - ]
3 &
oo | - i
231.9 (%.70'2)
156.4 @13
®15 (fg?z':)
PANEL MOUNTING
27.0(0.28)
E g cuTtourt
110.0 (4.33———

136.0 (5.35)

Note: dimensions shown in mm (inches)

Figure 3-2B. MOUNTING AND DIMENSIONS DRAWING
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3 HARDWARE 3.1 DESCRIPTION

3.1.3. MODULE WITHDRAWAL / INSERTION

WARNING: MODULE WITHDRAWAL AND INSERTION SHALL ONLY BE PERFORMED
BY DULY QUALIFIED SERVICE PERSONEL WHEN CONTROL POWER HAS BEEN REMOVED FROM THE
UNIT

The modular design of the relay allows for the withdrawal and insertion of the module.

Figure 3-3: MIF WITHDRAWAL / INSERTION

WITHDRAWAL : Remove the methacrylate cover on the faceplate, loosing the four screws located on the four
corners of the cover. Then loose the small screws that keep the faceplate in place and pull from the knobs located
on the upper and lower side of the faceplate. Before performing this action control power must be removed from
the relay . Current inputs are automatically shorted back in the terminal block when the module is withdrawn.

INSERTION: Proceed inversely to the withdrawal procedure. Press the module firmly in the case, using the knobs,

until it is completely inserted. Once this is done, bolt the screws of the faceplate and replace the control power.
Check if the relay is fully operative. Finally, replace the methacrylate cover.

3.1.4. WIRING AND INTERNAL CONNECTIONS

The electrical connection with the substation AC/DC wires is done on the three terminal blocks, at the rear part of the
relay case. Each terminal block has 12 terminals (M3, 3 mm diameter).

Current inputs are also located on one of the three terminal blocks, at the rear. This terminal block is designed to
withstand the secondary currents of the substation CTs. The internal wires taking the currents are of greater section
than the rest of the internal wires for the relay inputs. They have been designed to have the shortest length possible,
to minimise the burden in the primary CTs. Internal connections are done through pressing terminals. The internal
current wires are separated from the rest, to minimise the magnetic coupling (associated to high input currents) on
other internal wires carrying weaker signals.
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3.1 DESCRIPTION 3 HARDWARE

3.1.5. REAR TERMINAL ASSIGNMENTS

The terminal blocks are identified by a letter located in the upper part, beside the terminal block. There are three

terminal blocks, and have been assigned the letters A, B and C respectively, in order to avoid confusions while
wiring external cables.

For each terminal block, the wiring screws (1 to 12) have been labelled with their corresponding number.

Figure 3-4 shows the location and identification of the terminals blocks at the rear of the MIF relay.

Figure 3-4 MIF RELAY - REAR VIEW
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3 HARDWARE

3.2 WIRING

3.2 WIRING

3.2.1. TYPICAL WIRING DIAGRAM

CAUTION: FORK OR RING TERMINALS MUST
BE USED ON THE TERMINAL BLOCK

NOTES:

SUITABLE DISCONNECT DEVICES RECOMMENDED
LOCATED NEAR THE RELAY

OVERVOLTAGE CATEGORY: Il

20 AMAX CIRCUIT BREAKER
LOCATED BEFORE

ALTERNATIVE CT WIRING FOR
RESIDUAL GROUND SENSING

LINE

B

CIRCUIT

BREAKER

TRIP COIL
CONTROL
POWER

52a 52a
. o—<<—H >

—0O

POWER INPUT
ZERO SEQUENCE
GROUND SENSING CONNECTION PHASEACT
ZERO SEQUENCE NOTE: 14 AWG wiring ‘ PHASE B CT
GROUND CT recommended
AC !
gg F'H;_S\‘E/C\CT
[
! ‘ I —
= C1[C2(C3|C4|C5|C6|CT7|C8
I[N
c1|c2|c3|c4|cs|ce|c7|cs Al | A2 :
VN L[N DKl
M POWER CURRENT
o INTERNALLY FUSED INPUTS
CURRENT 1A/ 250V FAST BLOW
INPUTS
9 SDA [B12(* A
A5 | o | SDB |A12(* B
— T | GE Pawer Management I
A6 LT 1= M| F GND |B11(* GROUND
> =
B5 & Preoer iE g7 INPUT
— <! PROTECGTION | =)
B6 & S 0
olb g PROGRAMMABLE
A8 lcct ] 5 5|8 CONTROLLER
< o o o)
E &J = |Zux
A9 [CC2 0> 8 H o
=
Atolcom 11|52 © 3B
E |2
—\Re22,” 0] 3B10
(m}
SAFETY =
o] Ground) —3
GROUND 8 A7 INPUT

GROUND BUS [

(*) Terminals B12, A12 and B11 must be connected to SELV (safety extra-low
voltage) parts (on the PLC). They are not to be tested for hipot test under
any circumstance

(**) In the basic model, inputs and outputs are configured as follows:

INPUTS OUTPUTS

CC1: Disable 51 Function OUT1: 51Trip

CC2: Disable 50 Function OUT2: 50 Trip
OUT3: 49 Trip

OUT4: 49 Alarm

Figure 3-5

TYPICAL WIRING DIAGRAM FOR MIF RELAY

3.2.2. CONTROL POWER

CAUTION: CONTROL POWER SU

PPLIED TO THE RELAY MUST MATCH THE RATED VOLTAGE OF THE

RELAY. IF THE VOLTAGE IS APPLIED TO THE WRONG TERMINALS, DAMAGE MAY OCCUR.

GEK106298A

Table 3-1: Control Power Voltage Range
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3.2 WIRING

3 HARDWARE

RANGE RATED VOLTAGE OPERATION RANGE
F 24/48 Vdc 19.2~57.6 Vdc
H 110/250 Vdc 88~300 Vdc
120/230 Vac 88~264 Vac
3.2.3. AC CURRENT TRANSFORMER INPUTS

Each AC current input has an isolating transformer and an automatic mechanism that shorts the input when the
module is withdrawn from the chassis. There are no internal ground connections on the current inputs. Current
transformers with 1 A or 5 A rated secondary current may be used.

CAUTION: VERIFY THAT YOUR RELAY MODEL CORRESPONDS TO YOUR RATED SECONDARY CURRENT.
UNMATCHED CTS MAY RESULT IN EQUIPMENT CMAGE OR INADEQUETE PROTECTION.

The exact placement of a zero sequence CT, so that ground fault current will be detected, is shown below. Twisted
pair cabling on the zero sequence CT is recommended.

3-6

UNSHIELDED CABLE

GROUND CONNECTION TO NEUTRAL
MUST BE ON SOURCE SIDE.

GROUND
L— — OUTSIDE CT

SHIELDED CABLE

SOURCE

STRESS CONE

A ;] c SHIELDS

|—1
— Ny
d H - >
\\ \/
7 /
~ ~ { GROUND CONNECTION
LoAD MUST BE ON LOAD SIDE

MIF Digital Feeder Protection
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3 HARDWARE 3.2 WIRING
Figure 3-6 ZERO SEQUENCE CORE BALANCE CT INSTALLATION

3.2.4. CONTACT INPUTS / OUTPUTS
@ GE Power Management
MIF
CONTROL Y™ 28 [CCT ] |2e
POWER A9 [cc2 |52
DCorAC o Tatolcom 1}[o2

Figure 3-7 CONTACT INPUTS CONNECTIONS

The MIF relay works with ‘wet contacts’. A wet contact has one side connected to the positive terminal of an external
DC power supply. The other side of this contact is connected to the required contact input terminal (A8 or A9). In
addition, the negative side of the external source must be connected to the relay common (negative) terminal (A10).
The maximum external voltage source voltage for this arrangement is 300 Vdc.

The voltage threshold at which an input will detect a closed contact input depends on the relay model. For low voltage
range relays (F model), the threshold is set to 12 Vdc. For high voltage range relays (H model), the voltage threshold
is 75 Vdc.

In case of using AC voltage, it must be ensured that there is no appreciable voltage (less than 10 Vac) between the
input common terminal, A10, and the ground terminal. The AC system must be line/neutral type, and not line/line,
ensuring that the neutral and ground do not differ in more than 10 Vac. The reason for this is that there might be
enough current circulating through the EMC filtering capacitors on these inputs to cause undesired activation.

If it is not possible to ensure the previous conditions, the connection shown below can be used, where lines are wired
only to inputs (A8 and A9), and the common (A10) is connected to the unit ground terminal.

@ GE Power M.
MIF

AUXILIARY ~© A8 |cCt

VOLTAGE ~o—F—] A9 [cc2
AC

DIGITAL
INPUTS (**)

A10|COM

—[_ |GND
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3.2 WIRING 3 HARDWARE

3.2.5. OUTPUT CONTACTS CONFIGURATION

All output relays are form C relays. Only one of the two states of the form C relay is connected to the MIF output
terminal. For each output relay it is possible to select which state is preferred to have at the MIF terminals, NC
(normally closed) or NO (normally open).

Figure 3-10 shows the PCB of a MIF relay, and the location of the jumpers used to select the configuration of each
output contact (NO or NC).

SCH 22686387

—» SYSTEM READY

—® AUXILIARY OUTPUT 1
—» AUXILIARY OUTPUT 2
— AUXILIARY OUTPUT 3

> AUXILIARY OUTPUT 4

Ic3 - = e << E o ’&‘4
| b

vl N
el ) R Iil:lumj??
Thmeden A 5=

ASM_ 226834566 B

O
@ C OUTPUT CONTACT @ C OUTPUT CONTACT
O O NORMALLY CLOSED O NORMALLY OPEN

Figure 3-8 PCB SCHEME SHOWING THE JUMPERS TO CONFIGURE THE OUTPUT CONTACTS (NC/ NO)
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3 HARDWARE 3.2 WIRING
3.2.6. RS232 FACEPLATE COMMUNICATIONS PORT

A 9-pin RS232C serial port is located on the relay’'s faceplate for programming with a portable (personal) computer.
All that is required to use this interface is a personal computer running the M+PC software. Figure 3-9 shows the

communications cable configuration.

M+ DEVICE MODEM

DB-9 DB-9

MALE CONNECTOR MALE CONNECTOR

DCD 1 1 DCD
RX 2 2 RX
X 3 3 TX
DTR 4 4 DTR
DSR 5 5 DSR
GND 6 6 GND
RTS 7 [ 7 RIS

8 8

9 9

RELAY-MODEM CONNECTION WIRE, FOR RS-232 FRONT PORT

M+ DEVICE PC

DB-9

MALE CONNECTOR|

Pin Pin
DcD 1 1 DCD
¥ 3 ;&
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7 7 RTS
CTS 8 8 CTS
Rl 9 9 RI

RELAY - PC CONNECTION WIRE FOR RS-232 FRONT PORT

Figure 3-9 RS232 FACEPLATE PORT CONNECTION
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3.2 WIRING 3 HARDWARE

3.2.7. RS485 COMMUNICATIONS PORT

In addition to the RS232 port on the faceplate, the relay provides the user with an additional RS485 communication
port. RS485 data transmission and reception are accomplished over a single twisted pair with transmit and receive
data alternating over the same two wires. Through the use of these port, continuous monitoring and control from a
remote computer, SCADA system or PLC is possible.

To minimise errors from noise, the use of shielded twisted pair wire is recommended. For a correct operation, polarity
must be respected, although if it is not so, there is no danger to damage the unit. For instance, the relays must be
connected with all RS485 SDA terminals connected together, and all SDB terminals connected together. This may
result confusing sometimes, as the RS485 standard refers only to terminals named “A” and “B”, although many
devices use terminals named “+” and “-“. As a general rule, terminals “A” should be connected to terminals “-“, and
terminals “B” to “+". There are exceptions to this rule, such as ALPS and DTP-B relays. The GND terminal should be
connected to the common wire inside the shield, when provided. Otherwise, it should be connected to the shield. To
avoid loop currents, the shield should be grounded at one point only. Each relay should also be daisy chained to the
next one in the link. A maximum of 32 relays can be connected in this manner without exceeding driver capability. For
larger systems, additional serial channels must be added. It is also possible to use commercially available repeaters
to increase the number of relays on a single channel to more than 32. Do not use other connection configuration

different than the recommended.

Lightning strikes and ground surge currents can cause large momentary voltage differences between remote ends of
the communication link. For this reason, surge protection devices are internally provided. To ensure maximum
reliability, all equipment should have similar transient protection devices installed.

M SERIES RELAY
B12 | SDA
—A12 | SDB
B11| GND
M SERIES RELAY
SDA |B12
SDB |Al12
GND| B11
SR & UR SERIES RELAY
+
GND
DAC300 OR
SCADA/ F485 ]
SDA /-
PLC/ RS-232 SDB /+
e ALPS & DTP
485/232
COMPUTER CONVERTER
o] :
GND
7t (*)@
(*) Line terminations (120 ohm /0.5 W + 1 nF / 100 V) wg
should be used when length of line exceeds 1 km. Zt (%)

Figure 3-10 RS485 SERIAL CONNECTION (B6366H5)
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4 HUMAN INTERFACE 4.1 M+PC SOFTWARE INTERFACE

4.1 M+PC SOFTWARE INTERFACE

The M+PC software provides a graphical user interface (GUI) as one of two Human interfaces to a MIF relay. The
alternate Human interface is implemented via the device’s faceplate keypad and display (refer to chapter 6 for more
information on the use of the keypad). The M+PC software interface can be used while disconnected (i.e. off-line or
simulation mode) or connected (i.e. on-line) to a MIF relay, locally or remotely, using a modem and the telephone
line. In off-line mode, you can prepare a file of the device's parameter settings for eventual downloading to the
device. Another application of the off-line mode is personal training on the relay. In on-line mode, you can
communicate with the device in real-time, access to all the information in the device, modify settings, retrieve
registered data and perform commands.

The M+PC software can be run from any computer supporting Microsoft® Windows 95®, 98® or NT® (Service Pack
3.0 or higher) and the latest version can be downloaded from the GE Power Management Internet site
http://www.geindustrial.com/pm. This chapter provides a brief description of the M+PC software interface use. The
M+PC Help menu provides this same information on-line.

4.1.1. STARTING THE PROGRAM

To start the M+PC software program double click on the program icon (if a direct access has been created) or select
the program from the Start Windows® menu. Once started, the following Login window will appear:
Login
M+PC

Version 1.2

GE Power Management

Username ||

Password I

OK Cancel

Figure 4.1: STARTING THE PROGRAM

The User Name and Password must be entered in this window. This data must be properly entered to access the
program functions, both for the off-line and on-line operation modes. The factory default values for this fields are:
Username : none (leave the box empty); Password : 7169 (it corresponds with the ASCII codes for ‘G’ ‘E’). Users
management (add, modify or eliminate users) must be done by a user with a Management access level (user type:
1). This is done using the Users option within the Main Menu.
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4.1.2. START WINDOW

Once the correct Username and Password have been entered and the OK button clicked, the Start Window wiill
appear. In this window, the desired operation mode must be selected: ‘on-line’, this is relay connection, or ‘off-line’,
for simulation mode.

M+PC software uses the same structure for all its windows. This structure is shown in the following figure. There are
three different ways to access the M+PC functions: clicking on the desired item on the upper menu bar (pop-up
windows); clicking on the icons located on the tool-bar, just below the menu bar (a small help window appears when
the mouse pointer is on any icon); clicking on different function buttons that appear on the central part of the window.

Pop-up windows on the menu bar
Icons on the tool bar

Elm+PC vi 7
Exit Dptions Users Upd®Flash Help

A 2| ST TR

@ GE Pawer Management

Connect to RﬁﬂA‘r’ R Emulation
23/4/01 {3 DIRECT CONNECTION fOM1 :(9600),8,N,1 11:38
Function Buttons Communications parameters

Figure 4.2: START WINDOW

Clicking on the function buttons “Relay Connection " and “Emulation ”, the corresponding operation mode is
selected, “on-line” and “off-line” respectively. For the “Emulation” operation mode, the access is immediate, whilst
for the “Relay Connection ”, the communications parameters must be properly set. These parameters are shown in
the lower bar of the window.
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For example, COM 1: (9600), 8, N, 1 stands for:

COM1: PC Communications port number 1.
9600 : Communications speed = 9600 bauds.
8 : Number of Data bits = 8

N : No Parity.

1 : Number of Stop Bits = 1.

These parameters can be modified in the Options menu (or clicking on the corresponding icon on the tool bar).

4.1.3. EMULATION

The EMULATION mode allows to simulate the connection to a particular relay even if the physical relay is not
available. This mode allows the user to:

e View status, settings, and protection units incorporated in the selected relay unit.

e Create settings files for a quick configuration of the relay once it is connected to the PC
e Besides, it can be used to program a relay with options retrieved from another unit
The emulation mode is selected from the M+PC Start window:

There are two kinds of emulation available:

Model Emulation.
File Emulation.

EMULATION MODE

Select emulation mode

@® kdodel Emulation

C File Emulation

] 4 Cancel

The following sections detail the operation of each model:
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4.1.3.1. MODEL EMULATION.
If the Model Emulation is selected, the program will display a menu with all M Family models available for emulation.

The required information for emulating a model is contained in the file M+PC.MOD. If you cannot find the desired
relay model, please contact GE Power Management.

MODEL SELECTION

bIFNIDSEZODO0*00*
bIFFISEEZO0*00*
bIFFISSET DO*00*
bIFFISTET DO*00*
bIFFITTET D0*00*
bIFFISSEDOO*00*
bIFFISTEDOO*00* hd

Ok Cancel

If there is more than one firmware version for the same model, the system will display a list of options, so that the
user can select the desired version

DaTABASE |

ModelMIFFPIT1E100*00* can work with
the following versions. Select one:

MIEP111E100™00™ 2.01
MIFPI11E10000" 2.05

OK Cancel

4.1.3.2. FILEEMULATION.

M+PC offers also the option to emulate a file. The available files can be selected among the different files created in
the M+PC while connected to a relay, as follows:

Settings Files : These files are saved from the FILE option in the M+PC main window. The file will include
information about the model, as well as all the settings stored in the relay, that is, the memory
map.

Oscillography Files : These files are created when retrieving oscillography. The file will include the relay model, the

relay settings, and the oscillography information.
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Event Files : These files can be saved while connected to a relay. The file includes the relay model, the
relay settings (memory map) and the events present in the relay.

4.1.4,

OPTIONS MENU

The Options Menu opens a window with four tabs. The first tab allows communications port configuration, the second
tab is for modem configuration, the third allows language selection and the last one is used for trouble shooting and

communications debug.

HEDNFIEUHATIDN OPTIONS

Caonnection Type
Baud Rate

Part

Parity

Data Bits

Port Configuration r Modem Caonfiguration T Language T Debug

DIRECT COMMECTION | Stop Bits
| = p
&1 bit
[ 19200 [ £ 1 5 bits
[ comr = 2 bits
[0 PARITY = '

—

Cancel |

Figure 4.3: OPTIONS MENU — PORT CONFIGURATION TAB.

- “Port Configuration " tab allows modifying the communications parameters. These parameters, as mentioned
before, are: connection type (direct connection or modem), speed, computer port to be used, parity, number of

data bits and number of stop bits.

HEDNFIEUHATIDN OPTIONS

Port Configuration TéMudem Conﬁgurationr Language T Debug

Phone Mumber |81 3

Init Command IS‘I5=4&I»<D&HD&MDSSQ=B&ID&&D&R1

TimeOut (sec) |45

Modem Type | [ Dialing
& Hayes & Tones
Y25 " Pulses
Ok | Cancel |

Figure 4.4: OPTIONS MENU - MODEM CONFIGURATION TAB
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“Modem Configuration ” is accessible if the connection type selected in the “Port Configuration ” is ‘Modem’ . If
the connection type is ‘Direct Connection ’, this tab is inactive and cannot be accessed. The parameters to be
configured in this tab are: Modem Type: Hayes compatible or V.25; Telephone number to dial; Modem

Initialisation String; Waiting Time; Dialling Mode: Pulse or Tones.

-CDNFIGUHATIDN OPTIONS

Part Configuration T Modem Configuration T iLanguage! T Debug

Language | English -

0K | Cancel |

Figure 4.5: OPTIONS MENU - LANGUAGE TAB

Use this window to select the language you want to use, English or Spanish. This choice is recorder in the
configuration file of the M+PC program, so your language selection is used next times you run the program.

The Debug Tab allows monitoring all the communication messages being sent between the MIF and the
computer, to analyse the communications network.
g [E]x]

Exit Dptions Users Update Flash  Help
E | B R - e T
EIEDNFIEUHATIIJN DOPTIONS

@ Port Configuration T T Language T Debuy

X:Show MODEUS debug windows

QK Cancel

Press F1 for HELP

Press F1 for HELP
5/30/00 O DIRECT CONMNECTION COM 1960081 10:53 AM

#stan|| @ & A © || 2Bandeiadee. | @ Microsolt 0. | 54 Re: Enauinfo. | @ MePC vt | Gim 10534M

Figure 4.6: OPTIONS MENU - DEBUG TAB.

Once the Options Menu has been checked, you can proceed to “Relay Connection”, directly or through a modem.
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In general, the off-line (Emulation) mode and the on-line (Relay Connection) mode are almost identical, so the most

complete one

(Relay Connection) will be described. The only differences for the Emulation mode are that the access

is immediate, without checking the relay model identification, and that the operation in this mode is obviously limited
to file management. In the Emulation mode it is not possible to perform operations that require data retrieving from a

relay.

4.1.5. USERS MANAGEMENT MENU

This menu allows adding new users to the M+PC program, with the corresponding passwords and accessing levels.

Users

User |GE Close

e iz |1 Clear

Fassword [~

Re-Type Password [~

i Mndlfy Delote

Figure 4.7: USERS MANAGEMENT.

In this Users Management window, the program manager can add, eliminate or modify user names, passwords and

access levels:

MODIFY:

ADD:

ELIMINATE:

GEK-106298A

To modify a user's properties, first it must be selected from the users list and then the information
associated to that user can be changed. Clicking on the MODIFY PROPERTIES button, all the
changes will be stored. If the password is being changed, it must be entered twice, to assure it has
been properly entered.

To empty the properties in a window click on the clear button, or enter in the user box the name of the

new user. The first property is User Type. This must be entered as a number as follows:

1. Program/Users Manager. Allows modifying Users properties.

2. Normal/Regular User. For this type of user, the access levels are defined by the
Program/Users Manager.

The password must be entered twice, to avoid misspelling. While the password is being entered, the
password characters are not displayed in the screen and are substituted by the “*” character. The
password can be left blank (empty box), in this case it is not necessary to repeat it. When the Add
button is clicked, the new user properties are stored.

To Delete a User it is necessary to select it from the users list and then click on Eliminate. The User

identified by the Username GE or Users Manager, cannot be eliminate, though it is possible to modify
its password.
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4.1.6. FLASH MEMORY UPDATE

In the START WINDOW (figure 4.2), we click on the “Flash Update” option to start the Flash Memory Update
program.

FLASH UPDATE FILE

Lok in: | i Mif

-] & e

__11.40Beta [Reducido]
| MIFPAT1E000EQ0
| MIFPATTET 0000
| MIFPATTE 2005003
| MIFPASTEOO0EQ0

l

I MIFPARTET00%00%
I MIFFASTE200%00%
I MIFFASSED00%00%
I MIFFASSE100%00%
I MIFFASSE 200%00%
I MIFFITT1ED00%00%

_IMIFPITTIETI00%00% 1M
_IMIFPITTEZ00%00% 1M
I MIFFISTEDOO0Z00%
I MIFFISTE100%00%
I MIFFISTE200%00%
I MIFFISSED00%00%

| i

Open |
ﬂ Cancel

Figure 4.8. FLASH MEMORY UPDATE

File name: |

Files of tpe:  [FLASH update filef* bin)

Here, we select the file we will use to update the FLASH memory, and the following screen will be displayed, showing
details of the old model and the new model:

Update Flazh

UPDATE FLASH:
Differences
~ FLASH LUPDATE FILE
|i “rodnigoifiash.bin
~REL&Y
Madel Model
Versian | &l [:(\:\/ersion
Sefial Number I Part_icular odel
= =
=l =l

Cancel |

If we are trying to update to a model option with higher functionality (see OPTION 1 and OPTION 2 in the model list),
the program will request a password. This password can be obtained by placing an order to GE Power Management.
In the order, the following three parameters must be clearly indicated:

e Serial number of the unit.
e Current model option (before memory update)
» Desired model option (after memory update).
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In case there are several units to be updated, all the serial numbers shall be indicated, and a different password will
be assigned for each unit.

PASSWORD

w@ This model requires a password. Please contact GE.

Current Model
MNew Model
Serial Number

PASSWORD |

Aceptar

If the update does not intend to change the functionality of the relay, the program will not request a password.

After completing the previous screen, and during the loading process the following screen will be displayed:

Update Flash k

l Updating Memory. Please Wait. ..

0% 50% 100%

Finally, when the process has been completed, we will see the following screen:

M+PC ’

'.\:!.F} Flash Memar: L pdated)

We must take into account that the Flash memory update may involve a change in the MODBUS® memory map,
although this does not necessarily involve an update to a higher model (OPTION 1 or 2). This may result a critical
issue when the relay is integrated in a system, and the user must take into account the modifications that are to be
performed in the memory map access programs for MIF relays.

Additionally, when a Flash memory update is performed, the loading program will enter the default settings.
This means that the user will need to adapt the settings to the real situation of the protected device.
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4.1.7. DEVICE IDENTIFICATION WINDOW.

Once the “Relay Connection” button has been clicked, a Device Identification window appears, needed to identify the
relay the computer must access to communicate with:

H Identify Relay |

Relay Murnber |

Relay Password |

OK | Cancel

Figure 4.9: DEVICE IDENTIFICATION WINDOW

The parameters in this window are: Relay Number and Relay Password . The Relay Number is a device number in
between 1 and 255. This number (like an address) must match the Relay Number entered in the relay itself (which
can only be modified using the relay keypad). The Relay Password must match the password entered in the relay
itself, (which can only e modified using the relay keypad) to have access to operations and settings change. If the
user does not know the relay password, or enters a wrong password, the connection between the computer and the
relay will be established, but the access level will be ‘monitoring’; this means that the user will not be able to perform
any settings change or operation. The relay password can only be changed on the relay itself, using the relay keypad.
The factory default parameters are Relay Number = 1; Relay Password = 1.

Once these parameters have been entered and the OK button clicked, the computer will try to establish
communication with the relay.

4.1.8. M+PC PROGRAM MAIN WINDOW

Once the communication has been established between computer and relay, the Main Window of the M+PC program
appears. The structure of the window, from which all functions of an M-family relay can be accessed, is maintained
through the entire program.

The main window comprises the following three working zones:

- Pop-up windows and icons, as explained for the Start window.

- Graphic Information windows. There are two windows/tabs available, for FRONT VIEW and REAR VIEW,
containing graphic information on the device. By default, the program will display the FRONT VIEW tab, showing
a front view of the device and the most important information (refreshed on-line) of the relay. In the example, for a
MIF Feeder protection relay, the device information shown is:

- Actual Current Metering.
- Status of the Target LEDs located on the faceplate of the relay.

- Status of all the Contact Inputs and Outputs (the active status is shown in red, and the inactive status in
green).

- Date and Time in the relay.

Clicking on the REAR VIEW tab you access to the second graphic information window. The default information in
REAR VIEW shows the rear terminals of the relay properly labelled, which can be useful for wiring the device.
Once this tab has been selected, its information will be shown until you click on the FRONT VIEW tab.
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Pop-up windows in the menu bar
Buttons to access

Icons relay information
g I ] [E3
Exit Prdcdb eszages  Help
A4 2 OPERATIONS
MIFPASSEZ200*00*
RESET
Front VYiew T Rear View |
THERMﬂL IMAGE RESET |
ACTIVATE TABLE 1
METERING QUTPUTS | |
la 00 A -I I— Alarm ACTIVATE TABLE 2 |
lh 0o A -”_ Tri OPEN BREAKER |
rip
lc 00A OSCILLOG. TRIGGER |
In  .0DA - -| |— PHAS
SET OPENINGS |
TH: .02 = _| |_ GRHD
=
SET 12T |
50
ACT. TABLE: 1 : -l |_
49AL
- 4
INPUTS
_”_ H50P
MIFF H50H
MIF - -I I_
M Family
01/31/00 12:18:01 Wodwlar Weroprocessor Felay
File | | |
v1.30 COMMUHICATING Close

Status bar )
Figure 4.10 MAIN WINDOW (FRONT VIEW)

- The Status bar, on the lower part of the window shows the operation more (Relay Connection or Emulation). It
also shows the name of the settings file open (if any) and the version of the program. For those processes that
require retrieving big pieces of information from the relay and take long communication time, a percentage bar is
shown to let the user follow it up.

- On the right hand side of the window there are a set of buttons that allow access to all the information in the
relay. Clicking on any of these buttons, a new sub-set of buttons, associated to the button clicked, will be shown.
A complete description of all these set and sub-set of buttons is given in following sections in this instruction
manual.

In the lower right hand side, there is a different set of buttons. Depending on the set of buttons shown above,
some or all buttons in the lower part will be available. Only the ones that can be accessed at a given time are
active. The buttons available in the lower right part are:

= File: Allows the use of files, for those functions (i.e. settings management) that may need them.
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= Send: To send a group of settings or all the relay settings to the device.
= Edit: To edit individual settings.

= Print: Allows to print the settings values associated to a menu.

= Close: Closes the active menu and returns to the previous one.

i u+rC HiE =

Exit  Modbus messages Help

A = 2 MIF

MIFPASSE200H00C
Front View | Rear View SIS |
SETTINGS ‘
OPERATIONS ‘
C B A
OSCILLOGRAPHY
)1 }I"‘ 1 @2 [Fz |
=
2z 7 2R EVENTS |
()3 }“’ 3|3 IY0 CONFIGURATION ‘
— ——
4 4 4
g - g g LOGIC CONFIGURATION ‘
5 [ S|z [=|5 5|2
(A — (=T
@E} 95w e DATE / TIME |
I 3=
@?}“ EQ?@ A7 2|5
]
/|8 éﬁ 8 228 |5
(]9 212)9 [P §§
o [w]
(110 20| ZQA 02|
72 I8 B A [
(/|12 S TR
01/31/00 15:21:51
File | | |
vl.30 COMMUHICATING

Figure 4.11: MAIN WINDOW (REAR VIEW).
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4.1.9. RELAY STATUS MENU

Clicking on the Status button you access the Relay Status Menu. In this menu a table showing internal relay
information, as functions status and measurements is shown. There is a vertical scrolling bar to move this table up

and down, to reach the information needed:

- Relay model number and firmware version.

- Relay Date and Time.

- Actual current value

- Protection functions status (Pickup / Trip for each function).
- Active Settings table number.

- Contact Inputs and Outputs status, and Target LEDs status.

- Information from the self-testing functions of the device.

STATUS

hociel hIF1011EQOOFO0C

Yersion 0.06

DratedTime 070239 16:10:24

Ilentification IDEMTIFICATION

E] 00,

(1] 00,

I 00,

In 00,

Thermal image & jun}

S0PHa Pickup

20PHb Pickup

S0PHC Pickup

S0MH Pickup

S0FLa Pickup

S0PLE Pickup

S0PLC Pickup

S0RL Pickup

21Pa Pickup

21Pb Pickup

21Pc Pickup

21M Pickup

43 Pickup

S0PHa Trip

20PHb Trig

S0PHC Trip

SO0MH Trip

SOPLa Trip

hd |

File | Edit |

Print

Download | Close |

Figure 4.12: TABLE SHOWING INTERNAL RELAY STATUS
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4.1.10. SETTINGS MENU

Clicking on the Settings button, you access the Settings Menu . At a first step, you access the same sub-menu for all
M family relays, that shows all relay settings divided in two groups: Main Settings and Advanced Setting . The first
group comprises the basic settings (main protection functions) needed to use the relay, whilst the second group
includes more advanced settings (double settings table, customised curves, etc.), only needed if more complex
protection schemes are required.

The objective of this division is to make as easy as possible the use of the relay for those users that just require the
basic functionality of the M family relay.

SETTINGS

MAIN SETTINGS

ADVANCED SETTINGS

File | Edit | (prnt |
Diownl oad | Close |

Figure 4.13: SETTINGS MENU.

Clicking on any of these buttons, Main Settings or Advanced Settings, you access the corresponding sub-menu:
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MAIN SETTINGS ADVANCED SETTINGS
GENERAL SETTINGS ADV. GENERAL SETT.
51P Function 51P Function (Tahle 2)
51N Function 51N Function (Tahle 2}
50PH Function S50PH Function (Tahle 2}
50PL Function 50PL Function (Tahle 2}
50NH Function S50HH Function (Table 2}
S50HL Function S0HL Function (Tabhle 2)
49 Function 49 Function (Tahle 2}
USER CURVE
EVENT MASK
OSCILLOGRAPHY MASK
COUNTERS
COLD LOAD PICKUP
BREAKER FAILURE

_ e | | | Fle | | |
Close Close

Figure 4.14: MAIN SETTINGS. Figure 4.15: ADVANCED SETTINGS.

Once in the corresponding sub-menu, either Main Settings or Advanced Settings, the procedure to enter and modify
any setting value is the same:

Select the settings group (in the example, the 51 Function in a MIF Feeder Protection relay has been selected)
Edit the setting double-clicking on it.

Modify the value of the setting (see figure 4.16 to 4.18).

Confirm/Accept the modified value.

Send the settings to the relay (or save them on a file, if working in Emulation mode, to send the settings later on).
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51P Function
1P Trip s "
1P Pickup ASln
1P Curve DEFIMITE TIME
51P Time Dial A
1P Time Delay 1=
File | Edit | print |
Download | Cloze |

Figure 4.16: SETTINGS SUB-MENU FOR 51 FUNCTION.

Mainly, there are four different setting formats:

- Boolean/Logic Settings (only two choices) . For this type of setting, the two possible options are shown for the
user to select which one is the appropriate, clicking with the mouse on the option desired.

- Numerical Settings . For this type of setting, a number must be entered. The program shows the minimum and
maximum value for each setting, and any value out of the corresponding range will not be accepted by the
program.

- Settings with a set of options . For this type of setting, a pop-up window is shown, containing all possible
values. Select the appropriate one clicking on it.

- Text Setting: A text box is shown.
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Input ...

Description:

RELAY STATUS

Value:
O OUT OF SERV. {2} SERVICE

| ok |[

Figure 4.17: LOGIC SETTING

Input ...

Description:

|51P Pickup |
Limits:

L1.2A|n

o el

Figure 4.18: NUMERIC SETTING

4.1 M+PC SOFTWARE INTERFACE

Input ...

Description:
91P Curve

Walue:

| DEFINITE TIME =
INVERSE

VERY INVERSE

EXTREMELY INVERSE

Figure 4.19: SET OF OPTIONS

ADVANCED SETTINGS MENU

The different possibilities of the Advanced Settings Menu are similar to those of the Main Settings, with the exception
of the fact that the Advanced Settings Menu includes User’s Curve functions, Events Mask, Oscillography Mask, 12T
Counter, Cold load pickup, and Breaker failure to open.

The User’s Curve parameters A, B, P, Q and K, can be set either from the PC or the relay keypad, while the rest of
Advanced Settings can only be set from the PC.

GEK-106298A
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4.1.12. OPERATIONS MENU
Clicking on the Operations button, the Operations Menu is accessed. A sub-menu listing all possible operation
commands is shown. Clicking on the desired button, the command is initiated. To perform an operation, depending
on the command type, two steps will be followed. First, the command is selected; and second, after asking the user
for confirmation, it is sent to the relay.

OPERATIONS

RESET

THERMAL IMAGE RESET

ACTIVATE TABLE 1

ACTIVATE TABLE 2

OPEN BREAKER

OSCILLOG. TRIGGER

SET OPEHRINGS

SET 2T

File | | |

Close

Figure 4.20: OPERATIONS MENU.
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4.1.13. OSCILLOGRAPHY MENU

By clicking on the OSCILLOGRAPHY button in the MAIN MENU, the user can start the process to retrieve the
Oscillography record stored in the MIF. The program will request the path and filename where the file is to be stored,
by means of the following form:

COMTRADE OSCILLD FILE [7]x]

Guardar e Ia Dz j ﬁl

oscillol.0SC
oscillo2.05C
oscillo3.05C
oscillod. 0SC
ozcillo5.05C

Marmbre del archiva: || Guardar I
Guardar como hpo: II:Iscillu j Cancelar |

This file can be viewed using the GE-OSC software. The use of this software is described in Instruction Manual GEK-
105596.

4.1.14. EVENTS MENU

By clicking on the EVENTS button in the MAIN MENU, all the stored events will be retrieved (up to 32). Each event
record is labelled with date, time (with 4msec. resolution), the cause of the event (pickup, trip of a certain function,
etc.), and a list of the status of all inputs, outputs and functions during the event. Additionally, the current value during
the event is also shown.

DATE / TIME CAUSE OF EVENT
07TM2/01 15:30:26.375 59H2 Pickup
074201 15:30:26.384 59P1 Pickup
07M2/01 15:30:26.384 59P2 Pickup
07M2/01 15:30:27.023 59P1 Drop out
07M2/01 15:30:27.023 59P2 Drop out
07M2/01 15:30:27.028 59H1 Drop out
07M2/01 15:30:27.028 59H2 Drop out
07TM2/01 15:30:33.435 59H1 Pickup
07TM2/01 15:30:33.435 59H2 Pickup
07M2/01 15:30:33.444 59P1 Pickup
07TM2/01 15:30:33.444 59P2 Pickup
07M2/01 15:30:47.421 Settings change
071201 15:31:38.233 59P1 Trip
:
07M2/01 15:31:38.251 Protection status: Ready
07M2/01 15:31:38.251 Output 1 =1
07M2/01 15:32:03.494 59P1 Drop out
07M2/01 15:32:03.494 59P2 Drop out
071201 15:32:03.498 Output 1 =0

TN

EVENT 14 (07M2/01 15:31:38.233) General Trip

PRINT

Press F1 for HELP

The event list can be printed or stored in a file.
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4.1 M+PC SOFTWARE INTERFACE 4 HUMAN INTERFACE

4.1.15. I/O CONFIGURATION MENU

In this menu, the user can configure inputs, outputs and LEDSs.

When clicking on the I/O CONFIGURATION button in the MAIN MENU, the following form will be displayed. Here, we
can start assigning meanings to the different inputs, outputs and LEDs.

21140 Configuration [ x|

1i0 CONFIGURATIOH OR | HOT HAME
* ¥ HiA H50P

* ¥ WA HS0H

10 COHFIGURATION MEMORY
Phase trip

Ground trip

50 Trip
Pickup

1iQ CONFIGURATION
Phase trip

IGroum:l trip
50 Trip
49 Alarm

Each input, output and LED can be assigned an individual function (status bit) or an OR of a group of functions.
Functions can also be assigned to virtual inputs and outputs, in order to allow great flexibility when creating complex
logics.

When selecting an OR action, the following screen will be displayed:

Pl oR ASSIGNMENT [ =]

~Input 2
GROUP | Y DIGITAL INPUTS
AL IMPUTS
HAME

50PH Disabled] | |
50HH Disabled v =
51F Disabled = =
51H Disabled = =
50PL Disabled = =
S0HL Disabled I =
49 Disabled = =
Trip disabled | |

Dk | Exit |

In this screen we can assign those functions that will be part of the OR.
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5 SETTINGS 5.1 SETTINGS STRUCTURE

5.1 SETTINGS STRUCTURE

All the settings of the MIF relay, together with the procedure to change their value, are described in this chapter. First
of all, a complete list of settings is shown, including ranges, units, step and factory default value. Then, the settings
requiring more detailed comments are individually explained.

The MIF relay provides two settings tables (table 2 is accessible in the ADVANCED SETTINGS group), stored in
E2PROM memory (permanent memory). Using a setting or through a communications command (or through a digital
input in models with OPTION 1 or 2), it is possible to select which table is active, and then used by the relay
protection algorithms.

Settings can be accessed and modified either using the relay faceplate keypad, or using a computer connected to the
relay through any of the relay communications ports, and the M+PC program. The use of the keypad to modify
settings is described in chapter 6. If the computer is used to handle the settings, the following steps must be
considered:

1. Make sure your communication cable matches the scheme shown in figure 3.9.

2. Connect the communications cable between the relay (or modem) and the computer serial port.

3. Run the M+PC program. The procedure to install and use the M+PC program is described in section 1.2.2.
SOFTWARE INSTALLATION and in section 4. HUMAN INTERFACE.

4. Make sure that the communications parameters in the relay match the M+PC configuration settings. The
communications parameters shown in the relay faceplate display, within the configuration menu are:

- COMMUNICATION SPEED
- PASSWORD (please refer to section 4.1.5.)
- RELAY NUMBER

For instructions on how to check and modify M+PC program communications parameters please refer to chapter 4.
HUMAN INTERFACE.

Check that the relay number and password in the MIF display match the numbers entered in the dialog window of the
M+PC, after clicking on Relay Connection.
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5.2 MAIN SETTINGS

5.2 MAIN SETTINGS

5 SETTINGS

5.2.1. GENERAL SETTINGS
M+PC HMI DEFAULT RANGE STEP
GENERAL SETTINGS GENERAL SETTINGS GENERAL
Relay Status RELAY STATUS STA DIS RDY / DIS NA
Frequency FREQUENCY FRQ 50 Hz 50/60 Hz NA
Password PWD 1 1-255
Address ADD 1 1-255 1
Communications Speed --- BAUD 9600 300, 600, 1200, NA
2400, 4800, 9600,
19200
5.2.2. TOC SETTINGS (51)
M+PC HMI DEFAULT RANGE STEP
TOC Function (51) 51 Function F51
51 Permission to Trip 51 Trip Permission TRIP 51 No Y/N NA
51 Tap / Pickup (for 1/5 51 Pickup TAP 51 0.5In (Ground) 0.1-2.4In(Gnd) 0.01 In (Gnd)
A ground)
51 Tap / Pickup (for 51 Pickup TAP 51 0.005 A 0.005-0.12 A 0.001 A
sensitive ground)
51 Curve Type 51 Curve Type CURV 51 T.DE INV, V.., E.l., T.DE NA
51 Time Dial 51 Time Dial DIAL 51 0.5 0.05-2.00 0.01
(IEC curves)
5 0.5-20.0 0.01
(ANSI curves)
51 Definite Time Delay 51 Definite Time TIME 51 ls. 0-99.99s. 0.01s.
5.2.3. IOC SETTINGS (50H / 50L)
M+PC HMI DEFAULT RANGE STEP
IOC High Set. 50H Function F50H
50H Permission to Trip 50H Trip Permission TRIP 50H No Y/N NA
iOgHmE?]Z)’ Pickup (for 1/5 50H Pickup TAP50H  1In(Ground) 0.1-301In(Gnd) 0.11n (G)
50H Tap / Pickup (for 50H Pickup TAP 50H 0.005 A 0.005-0.12 A 0.001 A
sensitive ground)
50H Time Delay 50H Time Delay TIME 50H 0s. 0-99.99s. 0.01s.
IOC Low Setting 50L Function F50L
50L Permission to Trip 50L Trip Permission TRIP 50L No YIN NA
50L Tap / Pickup (for 1/5 50L Pickup TAP 50L 11n(Ground) 0.1-30In(Gnd)  0.11In (G)

A ground)

5-2
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5 SETTINGS

5.2 MAIN SETTINGS

M+PC HMI DEFAULT RANGE STEP
50L Tap [/ Pickup (for 50L Pickup TAP 50L 0.005 A 0.005-0.12 A 0.001 A
sensitive ground)
50L Time Delay 50L Time Delay TIME 50L 0s. 0-99.99s. 0.01s.
5.2.4. THERMAL IMAGE SETTINGS (49)
M+PC HMI DEFAULT RANGE STEP
Thermal Image (49) 49 Function F49
Permission to Trip 49 Trip Permission TRIP 49 NO Y/N NA
49 Tap / Pickup 49 Pickup TAP 49 1ln 0.1-2.41In 0.011In
Overload Percent Alarm 49 Alarm Level ALARM 49 80 % 70% — 100% ITH 1%
Heating Time Constant 11 T1 T1 6 3 - 600 min. 1 min
Cooling Time Constant 12 T2 T2 1 1-6times 1l 1
GEK-106298A MIF Digital Feeder Protection 5-3
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5 SETTINGS

5.3 ADVANCED SETTINGS
5.3.1. GENERAL SETTINGS
M+PC HMI DEFAULT RANGE STEP
General Settings (Adv.) GENERAL SET. ADV. GENERAL
ADVANCED
Identification IDENTIFICATION MIF Text NA
Active Table ACTIVE TABLE TAB 1 1-2 NA
Trip Contact - Minimum TRIP MINIMUM TIME TRIP MIN TIME 100 ms. 50 — 300 ms. 1ms.
time closed.
5.3.2. TOC SETTINGS (51) (TABLE 2)
M+PC HMI DEFAULT RANGE STEP
TOC Fun. Table 2 51 Function (Table 2) F51 T2
51 Permission to Trip 51 Trip Permission T2 TRIP 51 T2 No Y/N NA
51 Tap / Pickup Value 51 Pickup T2 TAP 51 T2 0.51In 0.1-241In 0.011In
(1/5 A ground)
51 Tap / Pickup Value 51 Pickup T2 TAP 51 T2 0.005 A 0.005-0.12 A 0.001 A
(sensitive ground)
51 Curve Type 51 Curve Type T2 CURV 51 T2 T.DE INV, V.., E.l., T.DE NA
51 Time Dial 51 Time Dial T2 DIAL 51 T2 0.5 0.05 -2.00 0.01
(IEC curves)
5 0.5-20.0 0.01
(ANSI curves)
51 Definite Time Delay 51 Definite Time T2 TIME 51 T2 ls. 0-99.99s. 0.01s.
5.3.3. IOC SETTINGS (50H / 50L) (TABLE 2)
M+PC HMI DEFAULT RANGE STEP
IOC High Set Table 2 50H Function (Table 2) F50H T2
50H Permission to Trip 50H Trip Permission T2 TRIP 50H T2 No YIN NA
50H Tap / Pickup (1/5 A 50H Pickup T2 TAP 50H T2 11in 0.1-301n 0.11n
ground)
50H Tap / Pickup Value 50H Pickup T2 TAP 50H T2 0.005 A 0.005-0.12 A 0.001 A
(sensitive ground)
50H Time Delay 50H Time Delay T2 TIME 50H T2 0s. 0-99.99s. 0.01s.
IOC Low Set Table 2 50L Function (Table 2) F50L T2
50L Permission to Trip 50L Trip Permission T2 TRIP 50L T2 No Y/N NA
50L Tap / Pickup (1/5 A 50L Pickup T2 TAP 50L T2 11n 0.1-301In 0.11n
ground)
50L Tap / Pickup Value 50L Pickup T2 TAP 50L T2 0.005 A 0.005-0.12 A 0.001 A
(sensitive ground)
50L Time Delay 50L Time Delay T2 TIME 50L T2 Os 0-99.99s. 0.01s.
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5 SETTINGS 5.3 ADVANCED SETTINGS

5.3.4. THERMAL IMAGE SETTINGS (49) (TABLE 2)
M+PC HMI DEFAULT RANGE STEP
Thermal Image Table 2 49 Function (Table 2) F49 T2
Permission to Trip 49 Trip Permission T2 TRIP 49 T2 NO YIN NA
49 Tap / Pickup 49 Pickup T2 TAP 49 T2 1In 0.1-2.41In 0.011In
Overload Percent Alarm 49 Alarm Level T2 ALARM 49 T2 80 % 70% — 100% ITH
Heating Time Constant 11 T17T2 T1T2 6 3 — 600 min. 1 min.
Cooling Time Constant 12 T27T2 T2 T2 1 1-6times 11 1
5.3.5. USER’S CURVE
M+PC HMI DEFAULT RANGE STEP
Parameters USU Function
A A A 0.05 0-125 0.001
B B B 0 0-3 0.001
P P P 0.04 0-3 0.001
Q Q Q 1 0-2 0.001
K K K 0 0-1.999 0.001
5.3.6. EVENTS AND OSCILLOGRAPHY MASKS

The events masks and oscillography masks groups are available only in models with OPTION 1 or 2. Events
masks showing a 2 in the end of the row are available only in MIF models with OPTION 2.

Event masks

50H Pickup/Drop out

50L Pickup/Drop out

51 Pickup/Drop out

49 Alarm Pickup/Drop out
50H Trip

50L Trip

51 Trip

49 Trip

General trip

50H Trip enable/disable by
digital input

50L Trip enable/disable by
digital input

51 Trip enable/disable by
digital input

General Trip enable/disable
by digital input

Protection status: in
service/out of service
Digital outputl active/non
active

Digital output 2 active/non

GEK-106298A

M+PC
Event masks
50H Pickup
50L Pickup

51 Pickup
49 Alarm
50H Trip
50L Trip

51 Trip

49 Trip
General trip
50H disabled

50L disabled
51 disabled
Trip disabled
Protection status
Output 1

Output 2

DEFAULT

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES

YES

YES

YES

YES

YES

MIF Digital Feeder Protection

RANGE

YIN
YIN
Y/N
Y/N
Y/N
Y/N
Y/N
Y/N
YIN
Y/N

YIN

YIN

Y/N

YIN

YIN

YIN

STEP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA

NA

NA

NA

NA
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5.3 ADVANCED SETTINGS 5 SETTINGS
M+PC DEFAULT RANGE STEP
active
Digital output 3 active/non Output 3 YES Y/N NA
active
Digital output 4 active/non Output 4 YES Y/N NA
active
Digital input 1 active/non Digital input 1 YES Y/N NA
active
Digital input 2 active/non Digital input 2 YES Y/N NA
active
Settings change disabled by Settings change disabled YES Y/N NA
digital input
Trip operation by digital Trip operation by input YES Y/N NA
input
Trip operation by command Trip operation by com. YES Y/N NA
Auxiliary digital output latch Reset latch aux YES Y/N NA
reset
52 B open/closed Breaker 52 A YES Y/N NA (2)
52 A open/closed Breaker 52 B YES Y/N NA (2)
52 open/closed Breaker status YES Y/N NA (2)
Table 2 selection by digital Active table change YES Y/N NA
input
Oscillo trigger by digital Oscillo trig by input YES Y/N NA
input
Oscillo trigger by command Oscillo trig by com. YES Y/N NA
Breaker failure to open Breaker failure to open YES Y/N NA (2)
12 Alarm 12 Alarm YES Y/N NA (2)
Settings change Settings change YES YIN NA
E2prom failure e2prom failure YES Y/N NA
User settings/Factory User settings YES Y/N NA
settings
5.3.7. OSCILLOGRAPHY MASKS
M+PC DEFAULT RANGE STEP
Oscillography masks Oscillography masks
Oscillo by communications Oscillo by communic. NO Y/N NA
Oscillo by digital input Oscillo by Digital Input NO Y/N NA
Oscillo by tripping Oscillo by tripping NO YIN NA
Oscillo by pickup Oscillo by pickup NO Y/N NA
The following three groups are only available in MIF models with OPTION 2:
5.3.8. 12 COUNTER
M+PC HMI DEFAULT RANGE STEP
Counter I2 Counter
12 limit 12 limit 12T MAX 999.000 0-999.000 kA2  0.001 kA2
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5.3 ADVANCED SETTINGS

5.3.9. BREAKER FAILURE TO OPEN
M+PC HMI DEFAULT RANGE STEP
Breaker failure to Breaker failure to BF
open open
Breaker failure to open Breaker failure BF ENABLE NO Y/N NA
enable function
Fail to open timer Fail to open timer BF TIME 400 50-999 ms 1ms
5.3.10. COLD LOAD PICKUP
M+PC HMI DEFAULT RANGE STEP
Cold load pickup Cold load pickup CLP
Cold load pickup Cold load pickup  CLP ENABLE NO Y/N NA
enable function
Pickup time TIN TIN 2 0-60s 0.001s
Drop out time T OUT T OUT 2 0-60 s 0.001s
Constant. 50P pickup K 50P K 50P 1 1-5 0.01
Constant 51 pickup K51 K51 1 1-5 0.01
COMMENTS ON SETTINGS:

1. The ACTIVE TABLE setting, in the Advanced General Settings, selects which of the two settings tables is active at
a given time. Its default value is 1 (TABLE 1).

2. The procedure to set the TOC (Time Delayed Overcurrent) function (51) is the following: First, the pickup value
must be set (PICKUP); Then, using the CURVE TYPE (current versus time tripping characteristic curve), the type
of time delay preferred is selected, either DEFINITE TIME, or any of the three inverse curves; If the choice is any
of the inverse curves (Inverse, Very Inverse or Extremely Inverse), then the relay takes into account the TIME
DIAL setting, to identify which of the curves in the family (there are 195 different curves for each curve type,
depending on the Time Dial Selected) must use; If the current versus time tripping characteristic is DEFINITE
TIME, then the Time Dial setting is ignored and the time delay used is the specified in DEFINITE TIME setting.

GEK-106298A
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5.4 TIME SYNCHRONIZATION 5 SETTINGS

5.4 TIME SYNCHRONIZATION

MIF relay includes an internal clock to time tag events. This clock can be synchronised with the computer clock using
the M+PC software program. It can also be set to a given Date and Time using the faceplate keypad.
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6. /0 CONFIGURATION 6.1. INPUT CONFIGURATION

6.1 INPUT CONFIGURATION (ONLY FOR OPTION 1 AND OPTION 2 MODELS)

6.1.1. DESCRIPTION OF INPUTS

The MIF incorporates 2 digital inputs, which can be configured using the M+PC software. The default input
configuration is as follows:

Input 1: 51 disabled
Input 2: 50H disabled & 50L disabled.

All functions not defined as PULSE are LEVEL inputs.
The minimum operation time for a valid PULSE input is over 0.015 seconds.

Inputs functions are divided in 2 groups with up to eight functions per group, besides the No definition function. Up to
eight functions can be configured for the same input, provided that they are all in the same group. Functions
belonging to different groups need to be assigned to different inputs.

In order to configure an input with more than one function from the same group, first we must activate the OR button,
click on the I/O CONFIGURATION option and select the desired group, then select the desired functions. For
negating a function, select the NOT button. Finally, click the OK button.

For example, if we want only the thermal function to trip, we can disable the rest of functions, or we can assign the
rest of the disabled functions to one digital input, using an OR.

50H disabled.
Input 1/2 50L disabled
51 disabled

If we want to reset LEDs using a digital input, we must assign the LED reset function to one digital input

Input 1/2 Reset LEDs
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6.1 INPUT CONFIGURATION

6.1.2.

6 1/0 CONFIGURATION

INPUT FUNCTIONS

The following table shows the list of functions that can be assigned to each input. The table is divided into three

groups:

6-2

| No definition | Input not assigned
50H disabled 50H trip disabled
50L disabled 50L trip disabled
51 disabled 51 trip disabled
49 disabled 49 trip disabled
Trip disabled Trip of all functions is disabled

Breaker 52 a

This function set means breaker close

Breaker 52 b

This function set means breaker open

Trip contact close
(PULSE)

This function allows activating the trip output

Table change

Enabled means that the active table is T2
Disabled means that active table is the General Settings table

Settings change disabled

Enabled means that settings and active table can not be changed.
It is only possible to switch to T2 through digital input Table change

Reset This function allows LED and output Latch reset
(PULSE)

Oscillo trigger This function allows to activate the oscillo function
(PULSE)

General input

Generic function that may be used in logic configuration.

MIF Digital Feeder Protection
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6 1/0 CONFIGURATION 6.2. OUTPUTS AND LEDS CONFIGURATION

6.2 OUTPUTS AND LEDS CONFIGURATION (ONLY FOR OPTION 1 AND OPTION 2 MODELS)

6.2.1. DESCRIPTION OF OUTPUTS AND LEDS

The MIF incorporates 4 configurable outputs and 4 LED indicators, which can only be configured by M+PC software.

The default configuration for outputs is as follows:

OUTPUT CONFIGURATION MEMORY
1 51 trip No
2 50H trip No
3 50L Trip No
4 49 Alarm No

The default LED configuration is as follows:

LED CONFIGURATION MEMORY
1 51 trip Yes
2 50 trip Yes
3 49 Alarm Yes
4 Pickup No

Functions that can be assigned to Outputs/LEDs are divided in eight groups, besides the No definition function.
Functions belonging to the same group can be assigned to the same output/LED. Functions of different groups need
to be assigned to different outputs/LEDs.

In order to assign several functions to an output/LED, first we must activate the OR button, click on the I/O
CONFIGURATION frame and select the desired group, then select the desired functions. In order to negate a
function, select the NOT button. Finally, click on the OK button.

Now you can invert all the logic by selecting the general NOT button. Outputs can be memorised, and LEDs can be
set to be fixed or blinking.

If we want to assign a trip to an output or LED, we must program the output or LED with 50H pickup, 50L pickup and
51 functions.

50H trip

50L trip ;, } Output/LED

51 trip

If we want an output or LED to be active when function is Remote, we must program the output or LED with the
Local/Remote function inverted with NOT.

Local/Remote | Output/LED
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6.2 OUTPUTS AND LEDS CONFIGURATION

We must remember not to include functions from different groups in an OR type logic.

6.2.2.

6 1/0 CONFIGURATION

OUTPUTS AND LEDS FUNCTIONS

The list of functions that can be assigned to the different outputs and LEDs is divided in the following groups:

| No definition | Output or LED not assigned |
Logic 1 Output signal of logic 1
Logic 2 Output signal of logic 2
Logic 3 Output signal of logic 3
Logic 4 Output signal of logic 4
| 50 trip | Any trip of 50H, 50L functions
50H trip 50H function trip
50L trip 50L function trip
51 trip 51 function trip
49 trip 49 function trip
General trip Any trip of the above mentioned functions
50H pickup 50H function pickup
50L pickup 50L function pickup
51 pickup 51 function pickup
49 Alarm 49 function pickup
Pickup Pickup of any of the above mentioned functions

50H virtual trip

Trip condition for 50H function exists

50L virtual trip

Trip condition for 50L function exists

51 virtual trip

Trip condition for 51 function exists

49 virtual trip

Trip condition for 49 function exists

General virtual trip

Any virtual trip of the above mentioned functions

Input 1

Digital input 1

Input 2

Digital input 2

Breaker failure to open

Output of the breaker failure to open function, when it is enabled

Breaker status

When BF function is enabled and breaker is connected to inputl/2

12 Alarm

Output of the I counter function

Cold load pickup

Output of the Cold load pickup function, when it is enabled

E2prom failure

Active when a failure is detected in e2prom management

User settings

This function is green when the default settings are active and red
when the user’s settings are active

READY Active when the relay is in service and at least one function has trip
enabled

ACTIVE TABLE TlorT2

Local/Remote It's local when the HMI is inside the MAIN SETTINGS or

ADVANCED SETTINGS menu or OPERATIONS menu

When trip conditions exist for a protection unit, the relay operates a virtual trip of this unit. If it is not disabled by

setting or Digital Input, the trip occurs.
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7 LOGIC CONFIGURATION 7.1 LOGIC DESCRIPTION

7.1.1. LOGIC DESCRIPTION
Using the M+PC software, we can configure 4 different logics.
The default logic configuration is the following:
LOGIC CONFIGURATION PICKUP TIMER DROPOUT TIMER

1 S1 = Not defined 0 0

2 S1 = Not defined 0 0

3 S1 = Not defined 0 0

4 S1 = Not defined 0 0

Logic functions are divided in several groups, besides Not defined function. We can configure up to eight signals in
the same Logic box with the following structure:

S1
S2
S3

.

S4
S5
S6

Td

o

%I\Tp
—) )1

S7
S8

Each signal (S1...S8) has the same structure as the outputs/LEDs.

To configure a logic box, we can proceed in the same way as for the outputs/LEDs configuration per signal.
There are two timers, pickup and dropout timers, that can be assigned to each logic box.
IMPORTANT NOTE

Signals must be used in order, starting with S1. If we wish to use more than one signal in the same AND, use
S2 first and then S3. If we wish to use another AND use AND 2 first, and then AND 3.
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7.1 LOGIC DESCRIPTION

7 LOGIC CONFIGURATION

For example, we can configure the following logic, where Input 1 is the RESET signal:

Input 1

7-2

Logic 1

S |
sq 1) | 1.0

\ 5.0
1) 5.0

MIF Digital Feeder Protection
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7 LOGIC CONFIGURATION 7.1 LOGIC DESCRIPTION

Time diagram for the logic configuration:

Pickup Dropout
timer timer
Logic input |
I
Logic output
Pickup Dropout
timer timer
Logic input
Logic output
Pickup Dropout Dropout
timer timer timer
| | |
I 1
Pickup
timer

Logic input

Logic output
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7.1 LOGIC DESCRIPTION

7 LOGIC CONFIGURATION

7.1.2. LOGIC FUNCTIONS

The list of functions that can be assigned in the configurable logic is divided in the following groups:

7-4

| No definition | Output or LED not assigned
Logic 1 Output signal of logic 1
Logic 2 Output signal of logic 2
Logic 3 Output signal of logic 3
Logic 4 Output signal of logic 4
| 50 trip | Any trip of 50H, 50L functions
50H trip 50H function trip
50L trip 50L function trip
51 trip 51 function trip
49 trip 49 function trip
General trip Any trip of the above mentioned functions
50H pickup 50H function pickup
50L pickup 50L function pickup
51 pickup 51 function pickup
49 Alarm 49 function pickup
Pickup Pickup of any of the above mentioned functions

50H virtual trip

Trip condition for 50H function exists

50L virtual trip

Trip condition for 50L function exists

51 virtual trip

Trip condition for 51 function exists

49 virtual trip

Trip condition for 49 function exists

General virtual trip

Any virtual trip of the above mentioned functions

50H trip disable

Trip inhibition for 50H function

50L trip disable

Trip inhibition for 50L function

51 trip disable

Trip inhibition for 51 function

49 trip disable

Trip inhibition for 49 function

Trip disable All trips inhibited
Output 1 Digital Output 1
Output 2 Digital Output 2
Output 3 Digital Output 3
Output 4 Digital Output 4
Input 1 Digital input 1
Input 2 Digital input 2

Generic input

Generic input function

Settings change inhibition

When this function is active, settings and tables cannot be modified.
It is only possible to activate Table 2 using the Table Change digital
input

52a

Active with closed breaker

52b

Active with open breaker

Table Change

Activating this function, the active table is T2.
When it is deactivated, the active table is the one selected in the
Active Table setting

MIF Digital Feeder Protection
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7 LOGIC CONFIGURATION 7.1 LOGIC DESCRIPTION

Breaker failure to open Output of the breaker failure to open function, when it is enabled
Breaker status When BF function is enabled and breaker is connected to inputl/2
I” Alarm Output of the I° counter function

Cold load pickup Output of the Cold load pickup function, when it is enabled
E2prom failure Active when a failure is detected in e2prom management

User settings This function is green when the default settings are active and red

when the user’s settings are active

READY Active when the relay is in service and at least one function has trip
enabled

ACTIVE TABLE TlorT2

Local/Remote It's local when the HMI is inside the MAIN SETTINGS or

ADVANCED SETTINGS menu or OPERATIONS menu
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8 KEYPAD AND DISPLAY 8.1 FACEPLATE KEYPAD

8.1 FACEPLATE KEYPAD

MIF faceplate keypad comprises three keys, as shown in figure 8.1.

Figure 8.1. KEYPAD

As described in section 1.4.1 Hierarchical Menu, “Menu” function is activated when the “-* and “Enter” keys are
simultaneously pressed. The Menu function takes us to the second level within the hierarchical structure of the device
settings. To access the third level press the Enter key when the desired menu is shown in the display. To return to
the previous level (from the third level to the second one, or from the second level to the first one) you must activate
the Esc function. This is done by pressing the “Enter” and “+" keys simultaneously.
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8.2 ALPHANUMERIC DISPLAY 8 KEYPAD AND DISPLAY

8.2 ALPHANUMERIC DISPLAY

The faceplate display of the MIF relay is a 3.5 characters alphanumeric (can display letters and numbers) display. It is

a LEDs matrix type display. Using the display you can view different types of data, as settings, trip information,
alarms, etc.

Figure 8.2. ALPHANUMERIC DISPLAY

Messages in the display are shown in English language. If the keypad is not in use during 15 minutes, the relay will
automatically perform an scrolling through the most relevant measures (I and TH (Thermal Image)).
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8 KEYPAD AND DISPLAY 8.3 MAIN STRUCTURE

8.3 MAIN STRUCTURE

If the keypad is not in use, during steady state, the faceplate display shows the relay model identification (MIF) and a
series of actual values (la, Ib, Ic, IN and TH (Thermal Image)).

v

MIF = | —=walue = TH =) value

Figure 8.3. SCROLLING WHILE THE KEYPAD IS NOT USE

The relay can leave the steady state in two ways:
« 13T WAY: The ENTER key is pressed. The relay moves to the ONE KEY OPERATION mode:
The ONE KEY OPERATION menu allows the user to access the same information shown by the automatic scrolling

during steady state plus Date and Time and Last Trip Information (Function that tripped (LTU = Last Trip Unit), and
fault current value).

MIF ol 1 o | vauwen |o [ | o
VALUE(TH) [ o | COREENIPATE hoy ity | o | vALUE(unction) |
o | valE |o | ST2EEE ol Reser |o MIF

At any point, ESC returns the relay to the steady state.

Figure 8.4. ONE KEY OPERATION MENU

The mnemonics used in the figure have the following meanings:

I Current.

Value (1) Measured current.

TH > Thermal Image.

Value (TH) Thermal Image Level Percentage Metering.
CurrentDate & Time Current Date and Time in the relay.
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8.3 MAIN STRUCTURE 8 KEYPAD AND DISPLAY

LTU Function that caused the last trip (LAST TRIP UNIT).

Value (function) Shows which unit caused the last trip.

LT Date & Time Shows the last trip date and time

Value Shows the last trip current (Amps).

RESET Resets the LEDs and latch of auxiliary contacts (models 1 and 2).

« 2"° WAY: From steady state, select MENU, pressing “Enter” and “-“ simultaneously:

MIF

MAIN ADVANCED
] ———
INFORMATION [ g — 7 - SETTINGS le-—-—- —  SETTINGS

; DATETIME [ OPERATIONS [ _. |

At any point, ESC returns to the steady state.

Figure 8.5. SELECT MENU FROM THE STEADY STATE

The mnemonics used in the previous figure have the following meaning:

INFORMATION Shows information about the internal status of the device.
MAIN SETTINGS Access to the Main Settings of the relay.

ADVANCED SETTINGS Access to the Advanced Settings of the relay.
OPERATIONS Access to the Commands menu of the device.

DATE TIME Access to the relay Date and Time.
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8 KEYPAD AND DISPLAY 8.4 INFORMATION MENU

8.4 INFORMATION MENU

The information menu accesses internal data in the relay, as the status of the contact inputs, contact outputs, AC
inputs, firmware version and relay date and time.

INFORMATION <

| ENTER | | ESC | ESC ESC ESC
ESC

MOD ™ VER ™ DT ™ IDEN ouT4

ENTER

VALUE

Figure 8.6. DISPLAY & KEYPAD HANDLING FROM INFORMATION MENU
To access the Information menu it is necessary to select Menu (pressing “Enter” and “-* simultaneously), and then
press Enter when the display shows INFORMATION. Movement through the different options in this menu is done
with the “+” and “-“ keys.

Once on the desired item of the menu, pressing Enter the corresponding value is shown in the faceplate display.

The mnemonics used in the previous figure have the following meaning:

MOD Relay Model number

VER Firmware version installed in the relay.
DT Relay Date and Time.

IDEN Identification.

I, TH Currents and Thermal Image.
INP1 Contact Input # 1 status.
INP2 Contact Input # 2 status.
OouT1 Contact Output #1 status.
ouT2 Contact Output #2 status.
OouT3 Contact Output #3 status.
OouT4 Contact Output #4 status.
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8.4 INFORMATION MENU 8 KEYPAD AND DISPLAY

The following mnemonics will appear only in OPTION 2 models:

COLD LOAD Cold load pickup enabled.
B52A Terminal 52 A.

B52B Terminal 52 B.

BF ACTIVE Breaker failure to open.
"2 ALARM 12t alarm

"2 VALUE 12t accumulated value
OPENINGS Number of openings
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8 KEYPAD AND DISPLAY 8.5 MAIN SETTINGS MENU

8.5 MAIN SETTINGS MENU

Keypad and Display handling to access the Main Settings menu:

MIF

ESC MENU

MAIN ADVANCED
——————— |
INFORMATION SETTINGS l<—- SETTINGS

] -

[ F49 [T GENERAL [ ™| F51

| ] ] _

F50L [ | FS0H |-

At any point, Esc returns to the previous level. (i.e. from FXXX to Main Settings ).

Figure 8.7. KEYPAD AND DISPLAY HANDLING TO ACCESS MAIN SETTINGS

From the Main Settings heading, the General Settings heading is reached pressing Enter. From this point, movement
through all the different headings in the same level is done pressing “+” and “-* keys.

The different headings in the same level than General Settings are:

GENERAL General Settings.

F51 Time Overcurrent Function (51).

F50H Instantaneous Overcurrent, High Setting.
F50L Instantaneous Overcurrent, Low Setting.
F49 Thermal Image Function
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8.5 MAIN SETTINGS MENU 8 KEYPAD AND DISPLAY

From the General Settings heading, pressing Enter, the following headings are shown:

GENERAL [«

| ENTER || ESC | [E?C ESé:] ESé:]
ESC

STA ™ FRQ ™ PWD ™ ADD ™ BAUD

ENTER
ESC

VALUE ¢

ENTER

ESC

ENTER

CNF

ENTER

OK

Figure 8.8. KEYPAD AND DISPLAY HANDLING FROM GENERAL SETTINGS HEADING

Once the desired heading is displayed, pressing Enter the actual value of the setpoint is shown, blinking. To modify
this value press “+” and “-“. To accept the value modification press Enter again and confirm your change.
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8 KEYPAD AND DISPLAY 8.5 MAIN SETTINGS MENU

The mnemonics in the figure stand for:

STA STATUS  Relay status (in service/out of service).
- Range:
RDY Ready (in service).
DIS Disabled (out of service).

FRQ FREQUENCY System Frequency.
- Range:
-50 50 Hz.
-60 60 Hz.
PWD PASSWORD Relay Password (to change settings, perform commands from the PC.)
- Range:
1,2,3,..255
ADD ADDRESS Communications Address.
- Range:
1,2,3,..255
BAUD BAUD Communications Speed.
- Range:
-0.3 300 bauds.
-0.6 600 bauds.
-1.2 1200 bauds.
-2.4 2400 bauds.
-4.8 4800 bauds.
-9.6 9600 bauds.
-19.2 19200 bauds.
CNF CONFIRM  OK Validate the new value for the setpoint.
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8.5 MAIN SETTINGS MENU 8 KEYPAD AND DISPLAY

From the F51 heading, the following key strokes and displays are possible:

MAIN SETTINGS

ESC ENTER

GENERAL ™ F51 | ™| F50H

ESC ESC ESC ESC

TAPS51 ™1 CURV51

DIAL51 ™ TIME51 ‘_'__ TRIP51

A a

/
- ENTER

VALUE | ¢—

ESC ENTER

Cil= ENTER
ENTER

OK

Figure 8.9. KEYPAD AND DISPLAY HANDLING FROM THE F51 HEADING
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8 KEYPAD AND DISPLAY

change press Enter.

The mnemonics in figure 8.9 stand for:

TRIP 51 51 Permission to trip - Range: Y/N.
TAP 51 51 Pickup - Range: 0.10 to 2.40 x In, Step: 0.01 x In.
CURV 51 51 Curve Type
- Range:
INV Inverse
VI Very Inverse
El Extremely Inverse
TDE Definite Time
usSu User’s Curve
DIAL 51 51 Time Dial Range: 0.05t0 2.00s. Step: 0.01 s.
TIME 51 51 Definite Time Delay Range: 0.00t0 99.99s.  Step: 0.01s.
CNF CONFIRM OK Validate the assigned value.

8.5 MAIN SETTINGS MENU

Press Enter to access the different settings corresponding to the F51 function: TRIP51, TAP51, CURV51, DIAL51
and TIMES5L1. Pressing “+" and “-* move through these settings headings until the display shows the one you want to
change. Select it by pressing Enter. At this point, the actual value for that setting is shown, blinking. Pressing “+” and
change this value to the appropriate one. Press Enter and the relay will ask for your confirmation. To confirm the

In the case of sensitive ground models, the range for setting TAP 51N is as follows:

TAP 51 51 tap Range: 0.005-0.12 A

NOTE: The relay will use IEC or ANSI curves depending on the model.

GEK106298A MIF Digital Feeder Protection
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8.5 MAIN SETTINGS MENU 8 KEYPAD AND DISPLAY

From the F50H heading, the following key strokes and displays are possible:

MAIN SETTINGS

ESC | ENTER |
] ]

F51 [ ——"™| F50H __—|:|>_ F50L
| ESC | | ENTER |
ESC ESC
| a a
TIMESOH fo— ™| TRIPSOH [ —-—™| TAP50H

1 — 1

VALUE | ¢—

ENTER
ESC

CNF

ENTER

OK

ENTER

Figure 8.10. KEYPAD AND DISPLAY HANDLING FROM THE F50H HEADING

Press Enter to access the different settings corresponding to the F50H function: TRIP50H, TAP50H and TIMESO0H.
Pressing “+” and “-“ move through these settings headings until the display shows the one you want to change.
Select it by pressing Enter. At this point, the actual value for that setting is shown, blinking. Pressing “+” and “-*
change this value to the appropriate one. Press Enter and the relay will ask for your confirmation. To confirm the

change press Enter.
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8 KEYPAD AND DISPLAY 8.5 MAIN SETTINGS MENU
The mnemonics in figure 8.10 stand for:

TRIP 50H 50H Permission to Trip Range: Y/N.

TAP 50H 50H Current Pickup Range: 0.10t0 30.0x In  Step: 0.1 x In.
TIME 50H 50H Time Delay Range: 0.00t099.99s.  Step: 0.01 s.
CNF CONFIRM OK  Validate the value selected.

The display and keypad handling for the other Instantaneous Overcurrent Function F50L, are identical to the
one just described.

In case of sensitive ground, the range for settings TAP 50H/TAP 50L is as follows:

Range: 0.005-1.5 A Step: 0.001 A
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8.5 MAIN SETTINGS MENU 8 KEYPAD AND DISPLAY

The display and keypad use for the Thermal Image function (F49) is as follows:

MAIN SETTINGS

ESC ENTER

F50NL ™ F49 ™| GENERAL

- ———- — . ———-
L L
Aj | | ENTER |
ESC ESC ESC ESC
T1 ‘___: T2 ‘___: TRIP 49 :_»_ TAP 49 :_»_ ALARM 49
L L L L
ESC
\/
VALUE —
—
— {j | EnTeR

CNF ENTER

OK

Figure 8.11. KEYPAD AND DISPLAY HANDLING FROM THE F49 HEADING
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8 KEYPAD AND DISPLAY

8.5 MAIN SETTINGS MENU

Press Enter to access the different settings corresponding to the F49 function: TRIP49, TAP49, ALARM49, T1 and
T2. Pressing “+” and “-“ move through these settings headings until the display shows the one you want to change.
Select it by pressing Enter. At this point, the actual value for that setting is shown, blinking. Pressing “+” and “-*
change this value to the appropriate one. Press Enter and the relay will ask for your confirmation. To confirm the

change press Enter.
The mnemonics in figure 8.11 stand for:
TRIP 49 Permission to Trip

TAP 49 49 Current Pickup

ALARM 49 49 Alarm Threshold

T1 Heating Time Constant
T2 Cooling Time Constant
CNF CONFIRM

Range

Range
Range

Range
Range
Range

OK

Y /N.

:0.10t02.40 x In  Step: 0.01 x In (for 1/5 A ground)
:0.005...0.12 A Step: 0.001 A (for sensitive ground)

:701t0 100% ITH  Step: 1.
:3t0 600 min  Step: 1 min.

:1to6times Tl  Step: 1.

Validate the value selected.
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8.6 ADVANCED SETTINGS MENU 8 KEYPAD AND DISPLAY

8.6 ADVANCED SETTINGS MENU

The display and keypad use for the Advanced Settings is as follows:

MIF

OPERATIONS

MAIN ™| ADVANCED - -

SETTINGS <E|_ SETTINGS ]
=3

FA9T2 4_-—’— GENERAL ) """ | F5172 [ ™| F50HT2

ADVANCED o=

[ ] - T [ ]
]

TAB [ —._-| TRIP MIN TIME
L]
VALUE

ESC

ENTER CNE
oK

At any point, Esc returns to the previous level. (i.e. from FXXXX to Advanced Settings).

Figure 8.12. KEYPAD AND DISPLAY HANDLING FROM ADVANCED SETTINGS
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8 KEYPAD AND DISPLAY 8.6 ADVANCED SETTINGS

Press Enter to access the different settings corresponding to the General Advanced Settings: TAB and TRIP MIN
TIME. Pressing “+” and “-“ move through these settings headings until the display shows the one you want to change.
Select it by pressing Enter. At this point, the actual value for that setting is shown, blinking. Pressing “+” and “-*
change this value to the appropriate one. Press Enter and the relay will ask for your confirmation. To confirm the
change press Enter.

The mnemonics in figure 8.12 stand for:

ADVANCED SETTINGS Advanced Settings Menu.
GENERAL ADVANCED General Advanced Settings.
F51 T2 Time Overcurrent Function (51) — Table 2.
F50H T2 Instantaneous Overcurrent High Set. Function (50H) - Table 2.
F50L T2 Instantaneous Overcurrent Low Set. Function (50L) - Table 2.
F49 T2 Thermal Image Function (49) - Table 2.
TAB Active Table.
- Range:
1 Table1.
2 Table 2.
TRIP MIN TIME Minimum time that the output contact is closed.
- Range: 50t0 300 ms  Step: 1 ms.
CNF CONFIRM  OK Validate the value selected.

The other setting headings at the same level than General Advanced Settings are F51 T2, F51N T2, F50H
T2, FOSPL T2, F50NH T2, F50NL T2 and F49 T2, where T2 means TABLE 2. The use of the keypad and display for
all these functions is identical to the previously described for the corresponding function in the table number one.
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8.6 ADVANCED SETTINGS MENU 8 KEYPAD AND DISPLAY

Mnemonics appearing in the ADVANCED SETTINGS group, only for OPTION 2 models:

"2 I” counter
"2 MAX Alarm level for I?
0 —999.0 kA2 Step: 0.001
CLP Cold load pickup
CLP ENABLE Permission CLP

Y (YES) / N (NO)

TIN Pickup timer setting

1-60 seg. Step: 0.001
TOUT Drop out timer setting

1-60 seg. Step: 0.001
K 50P Multiplier for 50 tap

1-5 Step: 0.01
K51 Multiplier for 51 tap

1-5 Step: 0.01

BF Breaker failure to open

BF ENABLE Permission BF

Y (YES) / N (NO)
BF TIME Breaker failure to open time

50 — 999 msec. Step: 1 msec.
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8.7 OPERATIONS MENU

The use of the keypad and display in the Operations Menu of the MIF relay is as follows:

MIF

ESC MENU

T

ADVANCED [ C
SETTINGS <___'___ OPERATIONS ™ DATE TIME

ENTER

]I[

M
ACT TABLE2 :;r:f:_ RESET :;r:f: RST THERMAL :;r:f: ACT TABLE1
L L L

A
ENTER
ESC
ENTER
CNF
L
OK

Figure 8.13. KEYPAD AND DISPLAY USE IN THE OPERATIONS MENU
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8.7 OPERATIONS MENU

8 KEYPAD AND DISPLAY

The mnemonics in figure 8.13 stand for:

OPERATIONS
RESET

RST THERMAL
ACT TABLE1
ACT TABLE2
OPEN BREAKER
RST OPENINGS
RST "2

CNF

Commands or Operations to be performed from the relay.

Reset Command for the faceplate Target LEDs and latching of auxiliary contacts in
OPTION 1 and OPTION 2 models.

Reset Command for the Thermal Image Unit.

Set Table 1 as the Active Table.

Set Table 2 as the Active Table.

Breaker opening.

Reset openings (OPTION 2 models).

Reset of accumulated value of I°t counter (OPTION 2 models).
CONFIRM  OK  Confirm that the command must be executed.

Once the operation to be performed has been found, using the “+” and “-“ keys, press Enter to select it, and then
press Enter again to confirm that the command must be executed. Then the text OK will appear in the display.
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8.8 DATE AND TIME MENU

To set a given Date and Time in the internal clock of the relay follow the flow chart shown in figure 8.14:

MIF I

OPERATIONS [——* DATE TIME > INFORMATION

MXX

ENTER

DATE AND TIME

Figure 8.14. KEYPAD AND DISPLAY USE TO SET THE DATE AND TIME IN THE RELAY
Select the display showing DATE TIME pressing “+” and “-“, and press Enter to select this option. The first value to

be change is the year. Press “+” and “-“ to set the year desired and press Enter to move to the next field as the flow
chart indicates.
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8.8 DATE AND TIME MENU

The mnemonics used are:

8-22

DATE TIME
YXX (YEAR)
MXX (MONTH)
DXX (DAY)
HXX (HOUR)
MXX (MINUTE)

DATE AND TIME

Relay Date and Time.

Set the Year Information in the relay internal clock.
Set the Month Information in the relay internal clock.
Set the Day Information in the relay internal clock.

Set the Hour Information in the relay internal clock.

Set the Minutes Information in the relay internal clock.

The Date and Time just set in the relay is shown.

MIF Digital Feeder Protection
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8 KEYPAD AND DISPLAY 8.9 RESETTING THE THERMAL IMAGE UNIT

8.9 RESETTING THE THERMAL IMAGE UNIT

To reset the Thermal Image Unit using the faceplate keypad and display follow the flow chart shown in figure 8.13.
Look for the RST THERMAL heading in the display. Press Enter. A confirmation message will be shown, CNF. To
confirm that you really want to reset the Thermal Image Unit press Enter. The thermal Image unit will be reset and
the message OK will be shown to point out that the operation has been executed successfully. To return to the
second level press Enter, as figure 8.13 indicates.

It is also possible to reset the Thermal Image Unit from the computer, using the M+PC program. Enter in the
Operations Menu of the M+PC program and select the corresponding button.
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8.10 RESETTING THE TARGET LEDS

There are three ways to reset the faceplate target LEDs using the relay keypad:

1. Starting from the Steady State scrolling display press Enter for more than three seconds. All LEDs will light up
(LEDs test) and reset. To check that all LEDs are operative, press Enter and release it before three seconds. By
doing that, all LEDs will light up but will not be reset.

2. Follow figure 8.13 and look for the RST LEDS message in the display. Press Enter. The confirmation message
will be shown CNF. Press Enter to confirm that you really want to reset the LEDs. All Target LEDs will be reset
and the message OK will be shown, to point out that the operation has been performed successfully. To return to
the second level, press Enter.

3. RESET LEDS digital input (in OPTION 1 and OPTION 2 models).

It is also possible to reset the Target LEDs from the computer, using the M+PC program. Enter in the Operations
Menu of the M+PC program and select the corresponding button.
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9 RELAY COMMISSIONING 9.1 VISUAL INSPECTION

9.1 VISUAL INSPECTION

Unpack the relay and verify that no parts are broken and that the relay has not suffered any damage during transit.
Verify that the model number indicated on the faceplate corresponds to the model ordered.
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9.2 COMMENTS ON THE TEST EQUIPMENT 9 RELAY COMMISSIONING

9.2 COMMENTS ON THE TEST EQUIPMENT

All devices that work with alternating current are influenced by frequency. Since a non-sinusoidal waveform
results from a fundamental frequency wave plus a series of harmonics of this fundamental wave, it can be concluded
that devices working with alternating current (relays) are influenced by the applied waveform.

In order to correctly test relays that operate under alternating current, it is fundamental to use a sinusoidal
current and/or voltage wave. The purity of the sinusoidal wave (the lack of harmonics) cannot be expressed in a
specific form for a given relay. Each relay that is provided with tuned circuits, R-L and R-C circuits or non-linear
elements (such a inverse time overcurrent relays) will be affected by non-sinusoidal waveforms.

These relays respond to the current waveform in a different way from most AC ampere-meters. If the power
supply network that is used for the test contains a considerable amount of harmonics, the ampere-meter and relay
responses will be different.

The relays are calibrated by the manufacturer using a 50 or 60 Hz power supply network with minimum
harmonic contents. When the reception or installation tests are carried out, a power supply network with a
harmonic-free waveform must be used.

Ampere-meters and stop-watches that are used for carrying out the test must be calibrated and their accuracy
must be better than that of the relay. The power supply network used for the tests must remain stable, mainly at
levels close to the test pick-up current, as well as for the time for which the relay operates according to the curve
under test.

It is important to stress that the test accuracy depends on the power supply network conditions as well as on
the instruments used. Functional tests carried out under inappropriate power supply conditions or using inappropriate
instruments can be used for making sure that the relay works roughly correctly and, therefore, for verifying its
characteristics in an approximate manner.
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9 RELAY COMMISSIONING 9.3 INSULATION TESTS

There follows a list of tests that can be used to check that the unit is fully operational. For a more limited test for the
reception of units we recommend carrying out only the tests listed in sections: 9.5, 9.8, 9.10, 9.11, 9.12, 9.13, 9.14,
9.15, 9.16, 9.17, 9.18 and 9.19.

9.3 INSULATION TESTS

* Progressively apply 2000 RMS volts across all the terminals of a group, short-circuited, and the case for one
second.

The independent groups on the relay are as follows:

Group 1. Al, A2 Power Supply

Group 2: Clto C8 Current Transformers
Group 3: A8, A9, A10 Contact Inputs

Group 4. A5, A6 Trip

Group 5: B7, B8, B9, B10, A7 Contact Outputs

In case of performing this test on all terminals at the same time, have in mind that the consumption will
increase, due to the impedance of the capacitors inside the relay, used to derive high frequency surges to
ground. The consumption will be approximately, 3 mA at 2000 Volts for each input.

NOTE: Do not test insulation on terminals B12, A12 and B11 (RS485)
In case of using AC voltage for the activation of digital inputs, and having connected the inputs common

(A10) with the ground terminal, it is necessary to remove this connection before testing insulation on group
3.
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9.4 WIRING AND NECESSARY EQUIPMENT 9 RELAY COMMISSIONING

9.4 WIRING AND NECESSARY EQUIPMENT

Necessary equipment:

1 AC current source.

1 DC voltage power supply.

1 Stop-watch.

1 Multi-meter.

Optionally, it is advisable to have a PC available, with the M+PC software installed.
Relay wiring diagram.

Connect the relay as shown in figure 9.1.
For safety reasons, the external protection earth terminal should be securely grounded.

Supply the unit through terminals A1 and A2 at the rated DC voltage.

Vce 6 Vea

A10

A20
ZI STOP START

A O -
2 TIMER

X O—

Y O

PHASE X Y A IQ
| C7 C8 T <i lca

Figure 9-1 TEST CONNECTIONS FOR MIF RELAY
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9 RELAY COMMISSIONING 9.5 TARGET LEDS

9.5 TARGET LEDS

« Check that pressing the Enter key, all the faceplate target LEDs light up and reset if the key is kept pressed for
more than 3 seconds.

GEK-106298A MIF Digital Feeder Protection 9-5



9.6 POWER SUPPLY TESTS 9 RELAY COMMISSIONING

9.6 POWER SUPPLY TEST

« Connect the relay to a power supply at rated minimum voltage. Enable the following functions: 51, 50H, 50L and
49, setting their pickups and times to the minimum value possible. Inject to the relay a current equal to 2 x In,
making the relay to trip and to close all the auxiliary outputs corresponding to the functions enabled.

< Under this tripping conditions check that the ALARM (READY) output is open, and that the relay can communicate
with the PC. Check this point requesting the relay model number from the PC.

Voltage test and maximum consumption is shown below:

Model “F” (24 - 48 Vdc)

Voltage Maximum Consumption (mA)
(vdc)
18 650
48 300
28 265

Model “H” (110 - 250 Vdc  120-230 Vac)

Voltage

(vdo) Maximum Consumption (mA)
88 130
110 105
250 55
Voltage Maximum Consumption (mA)
(Vac) P
120 165
230 95
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9 RELAY COMMISSIONING 9.7 COMMUNICATIONS

9.7 COMMUNICATIONS

The test consists on checking that the 2 communications ports in the relay (the faceplate RS232 and the rear RS485)
work properly. To perform this test is it necessary to use a computer and a connector suitable to establish the
connection between the PC and the relay (refer to figure 3.10). If the faceplate port is used, a straight through cable is
needed. If the rear RS485 port is used, an RS485/RS232 converter is needed.

The communications parameters that have to be set in the computer are the relay default settings, as follows:

Relay Number: 1
Communications speed: 9.600
Number of Stop bits: 1

« Using the M+PC program, communicate with the relay and in the Status window check that the communications
are not lost at any time. Perform this test on both communications ports.

This test is carried out at the minimum and maximum voltage that the relay allows (+ 20% of the rated voltage).
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9.8 RELAY SETTING

When the relay is shipped from our factory, it has a default set of settings, which are the starting point for the
following tests.

Since the MIF relay has a large number of settings, an exhaustive list of all the settings necessary for each test will
not be given here. Just the specific settings required for each test are indicated, and it can be supposed that the other
settings do not affect the test being performed.

We must take into account that these tests are only valid for the default factory configuration. Different configurations

involving modifications in certain elements, such as different contact configuration, will require a subsequent
modification of the test procedure.
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9 RELAY COMMISSIONING 9.9 CONTACT INPUTS

9.9 CONTACT INPUTS

« Sequentially apply the rated voltage to each input CC1 and CC2 (A8-A10 and A9-A10).

Check that when voltage is applied to one contact input, only this input gets active, and the other one remains

inactive. Use the INFORMATION menu on the faceplate or a PC and the M+PC program to easily check which
input gets active for each test.

« Repeat this test at minimum and maximum admissible voltage.
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9.10 CONTACT OUTPUTS 9 RELAY COMMISSIONING

9.10 CONTACT OUTPUTS

« Check that all the outputs are open.

« Enable only 51 function, and set its pickup and time delay to the minimum values. Inject a current terminals equal
to 2 x In to trip the relay. Check that the trip output (terminals A5-A6) and auxiliary output OUT1 (terminals A7-B7)
close, and the PICKUP, TRIP and TIME LEDs light up.

< Enable only 50 function, and set its pickup to the minimum value. Inject a current through phase A terminals equal
to 2 x In (phase) to trip the relay. Check that the trip output (terminals A5-A6) and auxiliary output OUT3 (terminals
B9-A7) close, and the PICK UP, INST and TRIP LEDs light up.

« Enable only function 49, and set its pickup to the minimum value. Inject a current through phase A terminals equal
to 2 x In (phase) making the relay trip. Check that the trip output (terminals A5-A6) and auxiliary output OUT4
(terminals B10-A7) close, and the PICK UP and TRIP LEDs light up.

« Remove the Power Supply from the relay and check that the Alarm Output Contact (terminals B5-B6) closes. Set
the power supply back to the relay terminals and check that the Alarm Output Contact opens.
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9.11 RELAY METERING
9.11.1. CURRENT METERING

CURRENT

« Set the relay to the same frequency than the AC source used and apply the following currents:

1 2 3 4

I (Amps) 0.1x1In 0.5x1In 1xIn 2x1In

« Check that the relay measures la, Ib and Ic with an accuracy better than 3%.
« If the test were carried out at 50 Hz, repeat at 60 Hz (if at 60 Hz, repeat at 50 Hz).

9.12 10C HIGH SETTING UNIT (50H)

« Enable only 50H function.

e Set its time delay and pickup to the minimum possible.

< With 0.9 times the pickup current the relay should not trip.

e With 1.1 times the pickup current the relay should trip in between 10 to 50 ms.
« With 4 times the pickup current the relay should trip in between 10 to 40 ms.

9.13 10C LOW SETTING UNIT (50L)

¢ Enable only 50L function.

e Set its time delay and pickup to the minimum possible.

« With 0.9 times the pickup current the relay should not trip.

« With 1.1 times the pickup current the relay should trip in between 10 to 50 ms.
« With 4 times the pickup current the relay should trip in between 10 to 40 ms.
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9.14 OVERCURRENT UNITS 9 RELAY COMMISSIONING

9.14 TOC UNIT (51)

The 3 curves IEC or ANSI (Inverse, Very Inverse, Extremely Inverse) and the Definite Time are tested with three
points for each curve (one “no-trip point” and two “trip points”). This gives us a total of 12 points for each protection
unit. Each point is tested with a different pick up and dial in order to test the whole range of the relay.

Enable 51 function only, and set its current pickup value to the minimum possible.

9.14.1. IEC INVERSE CURVE

e Set the relay as follows:

51 Settings Group
Curve INVERSE
Time Dial 1

< Apply 0.9 times the pickup current and the relay should not trip.
« Apply 1.5 times the pickup current and the relay should trip between 15.3 and 19.7 sec.
« Apply 5 times the pickup current and the relay should trip between 4.1 and 4.5 sec.

9.14.2. IEC VERY INVERSE CURVE

e Set the relay as follows:

51 Settings Group
Curve VERY INVERSE
Time Dial 1

< Apply 0.9 times the pickup current and the relay should not trip.
« Apply 1.5 times the pickup current and the relay should trip between 23.4 and 31.8 sec.
« Apply 5 times the pickup current and the relay should trip between 3.1 and 3.6 sec.

9.14.3. IEC EXTREMELY INVERSE CURVE
e Set the relay as follows:
51 Settings Group
Curve EXTREMELY INVERSE

Time Dial 0.5

« Apply 0.9 times the pickup current and the relay should not trip.
« Apply 1.5 times the pickup current and the relay should trip between 27 and 39 sec.
< Apply 5 times the pickup current and the relay should trip between 1.5 and 1.85 sec.
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9.14.4. ANSI INVERSE CURVE

Set the relay as follows:

51 Settings Group
Curve INVERSE
Time Dial 10

Apply 0.9 times the pickup current and the relay should not trip.

Apply 1.5 times the pickup current and the relay should trip between 36.2 and 51.3 sec.

Apply 5 times the pickup current and the relay should trip between 3.88 and 4.27 sec.

9.14.5. ANSI VERY INVERSE CURVE

Set the relay as follows:

51 Settings Group
Curve VERY INVERSE
Time Dial 10

Apply 0.9 times the pickup current and the relay should not trip.

Apply 1.5 times the pickup current and the relay should trip between 26.72 and 37.27 sec.

Apply 5 times the pickup current and the relay should trip between 2.46 and 2.75 sec.

9.14.6. ANSI EXTREMELY INVERSE CURVE
« Set the relay as follows:
51 Settings Group
Curve EXTREMELY INVERSE
Time Dial 5

Apply 0.9 times the pickup current and the relay should not trip.

Apply 1.5 times the pickup current and the relay should trip between 17.19 and 23.58 sec.

Apply 5 times the pickup current and the relay should trip between 1.14 and 1.34 sec.
9.14.7. DEFINITE TIME

Set the relay as follows:

51 Settings Group
Curve DEFINITE TIME
Definite Time Delay 1.0

Apply 0.9 times the pickup current and the relay should not trip.

« Apply 1.1 times the pickup current and the relay should trip in 1.0 sec. Acceptable time range is between 1.00 and
1.06 sec.

< Apply 4 times the pickup current and the relay should trip in 1.0 sec. Acceptable time range is between 1.00 and
1.06 sec.
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9.14 OVERCURRENT UNITS

9.15 THERMAL IMAGE UNIT (49)

1. Enable 49 function only.

2. Set the relay as follows:

9 RELAY COMMISSIONING

49 Settings Group

Tap / Pickup 0.4x1In
Heating Time Constant T1 3 min.
Cooling Time Constant T2 ltimes T1

3. Apply the following currents and check that the operating time is within the given range:

If your relay is 5 Amps rated current:

Relay Rated Current

Applied Current

Times the tap set in

Operating time

(Amps) (Amps) the relay (sec.)
4.0 2 48.5 - 53.6
5 10.0 5 7.06 - 7.80
20.0 10 1.77-1.95

If your relay is 1 Amps rated current:

Relay Rated Current

Applied Current

Times the tap set in

Operating time (sec)

(Amps) (Amps) the relay
0.8 2 48.5 - 53.6
1 2.0 5 7.06 - 7.80
4.0 10 1.77-1.95

5 Repeat the test with a Heating Time Constant equal to 60 minutes. Check that the operating values are within the
given range:

Note: You must reset the Thermal Image Unit after each test, to start the following one from the same

status.

9-14

If your relay is 5 Amps rated current:

Relay Rated Current Applied Current Times the tap set in Operating time
(Amps) (Amps) the relay (sec.)
4.0 2 960 - 1072
5 10.0 5 141 - 156
20.0 10 35.4-39

If your relay is 1 Amps rated current:

Relay Rated Current Applied Current Times the tap set in Operating time
(Amps) (Amps) the relay (sec.)
0.8 2 960 - 1072
1 2.0 5 141 - 156
4.0 10 35.4-39

MIF Digital Feeder Protection
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9 RELAY COMMISSIONING 9.16 TIME SYNCHRONIZATION

9.16 TIME SYNCHRONIZATION

Synchronise the relay date and time with the PC, using the M+PC communications program. Check using the
keypad and display that the relay is actually in synchronism with the computer.
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9.17

USER SETTINGS

9 RELAY COMMISSIONNING

The following pages intend to be useful to register the user settings. They can be used as a guide or
template, to record the relay settings, in case your company does not provide a proprietary form sheet.

9.17.1. MAIN SETTINGS
M+PC HMI USER VALUE RANGE STEP
GENERAL SETTINGS GENERAL SETTINGS | GENERAL
Relay Status RELAY STATUS STA RDY / DIS NA
Frequency FREQUENCY FRQ 50/60 Hz NA
Password PWD 1-255
Address ADD 1-255 1
Communications Speed BAUD 300, 600, 1200, 2400, NA
4800, 9600, 19200
TOC Function 51 Function F51
51 Permission to Trip 51 Trip Permission TRIP 51 Y/N NA
51 Tap / Pickup Value 51 Pickup TAP 51 0.1-2.4 In (Ph) 0.01 In (Ph)
51 Curve Type 51 Curve Type CURV 51 INV, V.I., E.Il, T.DE NA
51 Time Dial 51 Time Dial DIAL 51 0.05 - 2.00 (IEC) 0.01
0.5 —20.0 (ANSI) 0.01
51 Definite Time Delay 51 Definite Time TIME 51 0-99.99s. 0.01s.
I0C High Setting 50H Function F50H
50H Permission to Trip 50H Trip Permission TRIP 50H Y/N NA
50H Tap / Pickup 50H Pickup TAP 50H 0.1 -30 In (Ph) 0.1 In (Ph)
50H Time Delay 50H Time Delay TIME 50H 0-99.99s. 0.01s.
I0C Low Setting 50L Function F50L
50L Permission to Trip 50L Trip Permission TRIP 50L Y/N NA
50L Tap / Pickup 50L Pickup TAP 50L 0.1-30 In (Ph) 0.1 In (Ph)
50L Time Delay 50L Time Delay TIME 50L 0-99.99s. 0.01s.
Thermal Image (49) 49 Function F49
Permission to Trip 49 Trip Permission TRIP 49 Y/N NA
49 Tap / Pickup 49 Pickup TAP 49 0.1 -2.4In (Ph) 0.01 In (Ph)
Overload Percent Alarm 49 Alarm Level ALARM 49 70% — 100% ITH
Heating Time Constant 11 T1 T1 3 — 600 min. 1 min
Cooling Time Constant 12 T2 T2 1-6timestl 1
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9.17 USER SETTINGS

9.17.2. ADVANCED SETTINGS
USER
M+PC HMI RANGE STEP
VALUE
General Settings (Adv.) GENERAL SET. ADV. ACI;D%/'\,{AIIE\I%?EIID
Identification IDENTIFICATION --- Text NA
Active Table ACTIVE TABLE TAB 1-2 NA
Trip Contact - Minimum time TRIP MINIMUM TIME TRIP MIN TIME 50 — 300 ms. 1 ms.
closed.
TOC (Table 2) 51 Function (Table 2) F51 T2
51 Permission to Trip 51 Trip Permission T2 TRIP 51 T2 Y/N NA
51 Tap / Pickup Value 51 Pickup T2 TAP 51 T2 0.1-2.4In (Ph) 0.01In (P)
51 Curve Type 51 Curve Type T2 CURV 51 T2 INV, V.I..E.l., TDE NA
51 Time Dial 51 Time Dial T2 DIAL 51 T2 0.05 - 2.00 (IEC) 0.01
0.5 -20.0 (ANSI) 0.01
51 Definite Time Delay 51 Definite Time T2 TIME 51 T2 0-99.99s. 0.01s.
I0C High Set Table 2 50H Function (Table 2) F50H T2
50H Permission to Trip 50H Trip Permission T2 TRIP 50H T2 Y/N NA
50H Tap / Pickup 50H Pickup T2 TAP 50H T2 0.1-301In(Ph) |0.11In (Ph)
50H Time Delay 50H Time Delay T2 TIME 50H T2 0-99.99s. 0.01s.
IOC Low Set Table 2 50L Function (Table 2) F50L T2
50L Permission to Trip 50L Trip Permission T2 TRIP 50L T2 Y/N NA
50L Tap / Pickup 50L Pickup T2 TAP 50L T2 0.1-301In(Ph) |0.11In (Ph)
50L Time Delay 50L Time Delay T2 TIME 50L T2 0-99.99s. 0.01s.
Thermal Image Table 2 49 Function (Table 2) F49 T2
Permission to Trip 49 Trip Permission T2 TRIP 49 T2 YIN NA
49 Tap / Pickup 49 Pickup T2 TAP 49 T2 0.1-2.41In (Ph) |0.01 In (Ph)
Overload Percent Alarm 49 Alarm Level T2 ALARM 49 T2 70% — 100% ITH
Heating Time Constant 11 T1T2 T1T2 3 — 600 min. 1 min.
Cooling Time Constant 12 T2 T2 T2 T2 1-6times 11 1
USER’S CURVE
A A A 0-125 0.001
B B B 0-3 0.001
P P P 0-3 0.001
Q Q Q 0-2 0.001
K K K 0-1.999 0.001
GEK-106298A MIF Digital Feeder Protection 9-17




9.17 USER SETTINGS

9 RELAY COMMISSIONNING

The events masks and oscillography masks groups are available only in models with OPTION 1 or 2. Events
masks showing a 2 in the end of the row are available only in MIF models with OPTION 2.

M+PC USER RANGE STEP
VALUE

Event masks Event masks
50H Pickup/Drop out 50H Pickup Y/N NA
50L Pickup/Drop out 50L Pickup Y/N NA
51 Pickup/Drop out 51 Pickup Y/N NA
49 Alarm Pickup/Drop out 49 Alarm Y/N NA
50H Trip 50H Trip Y/N NA
50L Trip 50L Trip YIN NA
51 Trip 51 Trip Y/N NA
49 Trip 49 Trip Y/N NA
General trip General trip Y/N NA
50H Trip enable/disable by digital 50H disabled Y/N NA
input
50L Trip enable/disable by digital 50L disabled Y/N NA
input
51 Trip enable/disable by digital 51 disabled Y/N NA
input
49 Trip enable/disable by digital 49 disabled Y/N NA
input
General Trip enable/disable by Trip disabled Y/N NA
digital input
Protection status: in service/out of Protection status Y/N NA
service
Digital outputl active/non active Output 1 Y/N NA
Digital output 2 active/non active Output 2 Y/N NA
Digital output 3 active/non active Output 3 Y/N NA
Digital output 4 active/non active Output 4 Y/N NA
Digital input 1 active/non active Digital input 1 Y/N NA
Digital input 2 active/non active Digital input 2 Y/N NA
Settings change disabled by digital Settings change disabled YES Y/N NA
input
Trip operation by digital input Trip operation by input Y/N NA
Trip operation by command Trip operation by com. YES Y/N NA
Auxiliary digital output latch reset Reset latch aux Y/N NA
52 B open/closed Breaker 52 A Y/N NA (2)
52 A open/closed Breaker 52 B Y/N NA (2)
52 open/closed Breaker status Y/N NA (2)
Table 2 selection by digital input Active table change Y/N NA
Oscillo trigger by digital input Oscillo trig by input Y/N NA
Oscillo trigger by command Oscillo trig by com. Y/N NA
Breaker failure to open Breaker failure to open Y/N NA (2)
12 Alarm 12 Alarm Y/N NA (2)
Settings change Settings change Y/N NA
E2prom failure e2prom failure Y/N NA
User settings/Factory settings User settings Y/N NA
Cold load pickup enabled Cold load pickup Y/N NA (2)
Oscillography masks Oscillography masks
Oscillo by communications Oscillo by communic. Y/N NA
Oscillo by digital input Oscillo by Digital Input Y/N NA
Oscillo by tripping Oscillo by tripping Y/N NA
Oscillo by pickup Oscillo by pickup Y/N NA
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The following three groups are only available in MIF models with OPTION 2:

9.17 USER SETTINGS

M+PC HMI USER VALUE RANGE STEP
Counter 2 Counter
12 limit 12 limit 12T MAX 0-999.000 kA2 | 0.001 kA2
Breaker failure to Breaker failure to BF
open open
Breaker failure to open | Breaker failure to BF ENABLE Y/N NA
enable open function
Fail to open timer Fail to open timer BF TIME 50-999 ms 1ms
Cold load pickup Cold load pickup CLP
Cold load pickup Cold load pickup | CLP ENABLE Y/N NA
enable function
Pickup time TIN TIN 0-60 s 0.001s
Drop out time T OUT T OUT 0-60 s 0.001s
Cte. 50P pickup K 50P K 50P 1-5 0.01
Cte. 51 pickup K51 K51 1 1-5 0.01
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10 INSTALLATION AND MAINTENANCE 10.1 INSTALLATION

10.1 INSTALLATION

The relay should be installed in a clean, dry and dust-free place, with no vibrations. It should also be well lit to
facilitate inspection and testing.

Operational conditions as defined in section 5 must not be exceeded in any case.

The relay should be mounted on a vertical surface. Figure 3.2 shows the diagram for panel drilling for panel
mounting.

Given that the design of the MIF unit is based on high performance digital technology it is not necessary to recalibrate
the relay. However if the tests show that it is necessary to readjust the relay, it is recommended that the unit should
be returned to the manufacturer to have this done.

10.2 GROUND CONNECTION AND DISTURBANCES SUPPRESSION

Threaded plug labelled as GND @ (refer to figure 3.5) should be connected to ground so that the disturbance
suppression circuits in the system work correctly. This connection should be as short as possible (preferably 25 cm or
less) to guarantee maximum protection. In this way the capacitors which are internally connected between the inputs
and ground divert high frequency disturbances directly to ground without passing through the electronic circuits, with
the result that the circuits are perfectly protected.

In addition this connection also guarantees the physical safety of the personnel who have to touch the relay, since the
whole casing is connected to ground.

10.3 MAINTENANCE

Given the important role that the protection relays play in the operation of any installation, a periodic program of tests
is highly recommended. The unit incorporates built-in diagnostic functions that permit immediate identification with
only the aid of the keypad and display, the detection of some of the most likely circuit failures. Testing the unit is
recommended at intervals of 2 years or more. Although the built-in diagnosis does not reduce the average time
between failures, it does increase the availability of the protection because it allows a drastic reduction in the average
interruption time involved in detecting and repairing the fail.

The set of tests that can be carried out to test that all the features of the MIF unit function properly is described in
detail in the chapter entittled COMMISSIONING.

10.4 CLEANING INSTRUCTIONS

In case of detecting accumulated pollution, the unit can be cleaned with a clean cloth dry or slightly dampened with a
cleaner containing alcohol.

Abrasive cleaners must be avoided, as these can damage the metallic surface or the electrical connection elements.
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ANNEX 1. THERMAL IMAGE UNIT INTRODUCTION

11.1 INTRODUCTION

Protective relays are devices designed to detect and eliminate defects or faults in the Power System. The elimination
of the fault is carried out by the opening of the circuit breaker or breakers that supply power to the fault.

Faults in the Power System usually create very high current situations on lines, generators, transformers, etc. These
high currents are much greater than the rated currents for which these equipment were designed, introducing an
additional stress and possible direct damage, as a consequence of the thermal and dynamic effects of the high short-
circuit currents.

Due to this fact, the most common protective device is the overcurrent relay. Its operating principle is to detect if the
current in the system is under or above a set level, and depending on the current level, issue an instantaneous trip or
a fixed time delayed trip. There are overcurrent relays that include a current versus time tripping characteristic curve,
that makes the relay to trip faster for high currents and following an inverse | vs. t equation, trip slower for lower fault
currents.

Operating times range from tens of milliseconds to some seconds for slower operation curves.

However, for some applications, this type of protective relay has some limitations.

In the case of two transformers, operating in parallel, feeding a distribution bus bar, working both of them at 70% of
rated load: if an overcurrent relay is installed on each transformer, and due to any reason, one transformer is out of

service, the other one will work at 140% of rated load.

Under these circumstances, the relay on the transformer that is in service will trip after a relatively short time, taking
the transformer out of service, and leaving the bus bar without any supply.

However, transformers are designed to withstand an overload condition like the described one for some minutes,
without any deterioration, allowing during this time to the substation operator to take the appropriate actions to restore
the situation and take the transformer back in service, before the other one gets over heated.

The Thermal Image protection is especially applicable to this situations, due to its operating principle. In general, it is
a standard backup protection for many protection schemes, for almost any device, motors, generators, cables, etc.
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11.2 OPERATING PRINCIPLE

The thermal relays, based on the direct measure of the device/machine temperature present some difficulties when
trying to measure the temperature of the sensitive elements of the device/machine to protect (i.e. windings in a
transformer). The temperature is measured on the surrounding zones (i.e. oil, isolators, etc) loosing effectiveness due
to the high thermal inertia.

Due to this reason, thermal image relays are used. These relays use mathematical algorithms (derive from physical
models and equations) to simulate the heating of the machine, taking electrical magnitudes (currents) as inputs to the
algorithm.

For regular overloading situations, heating is the main concern, leaving apart the dynamic effects.

Thermal Image relays operate when the computed temperature (Thermal Image of the machine) reaches a level
considered to be dangerous. Compared with an overcurrent relay, the thermal image relay does not start when a fault
is detected, but it is continuously operating, computing the thermal status of the protected piece of equipment. The
operating time depends on the thermal status and current flowing at a given point in time until the limit temperature is
reached. The starting temperature depends on the previous “history” of the machine, the current measured and the
amount of time it has been applied. In this sense, it can be said that Thermal Image relays have memory, as they
remember the previous status of the machine, and start computing temperature based on that status.

After an overload condition, the protection simulates the cooling process of the machine using a separate time
constant.
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11.3 ALGORITHMS

Thermal Image algorithms are based on the heating/cooling process of a resistive element due to the current flowing
through it. Let us assume a temperature reference (0,):

Being:

R = Ohm Resistance (Q)

I = Current flowing through the element. (Amps)
m = Mass of the element (kg)

Ce= Specific Heat (Jul/kg/°C)

8 = Element Temperature over ambient temperature (°C)
a= Heat Transmission Coefficient, (adding conduction and convection effects (W/m2/°C))
S = Element Surface (mz)

Disregarding the radiation transmission (that at temperatures under 400 °C is much lower that the considered effects,
being this assumption a conservative one from the protection point of view), the differential equation describing the
heating process of the element can be written as:

| 2% R* dt = (m* C, * d@) + (a* S* 6* dt) [1]

We can read this equation as: the heat generated on the resistance during a differential period of time (dt), is
used to rise the element temperature and to rise the ambient temperature.

This separated variables differential equation can be easily integrated, getting the following expression:

I 2 1— e—t/T
p=1 =€ ) [2]
a+6,xe’’’
Where:
B0 Initial temperature.
T: Heating Constant, defined as: m * C, / (a * S), according to the defined parameters. It indicates the heating
speed of the element (it is the amount of time it takes to reach the 63% of the final temperature.)
o: Parameter which a value equal to: a*S/R

Obviously, the derived equation describes the temperature evolution for both, a heating process and a cooling
process.
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The final temperature value 6., for a permanent current | .., will be (according to [2]):

6.="-/ 3]

In equation [2], solving for time, you get:

12-a*6
t=7*In ———2| [4]
| “-a*8
Introducing the following variable change:
[5]

6=0/6.

that implies to refer temperatures to the steady state value, equations [2] and [4] can be written as :
r_ 12 —t/ ' ~t/
g' =1 *@—e ﬁ+%*e ! [6]

|'2-6", [7]

t:rﬂn77j5¢

where I’ represents the current value in per unit, based on the permanent current, this is:

I'=1/1, 8]

To compute the tripping time, substitute in [7], with ' = 1, and you get:

128,

t=r*In B | [9]

Itis necessary that | > 1.

Equation [9], can also be written as a function of current, in p.u., if it has been maintained permanently (in other case,
it is necessary to compute the equivalent current), that is represented by the letter “v":

| |2_V2 [10]

t=1*In W'

Equation [10], represents the basic tripping algorithm for a thermal image relay, that for a given 1 and I., can be
drawn, in general using a logarithm plane, using “v” as the parameter, as shown in figures A-1.1 and A-1.2.
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DIGITAL TECHNOLOGY AND THERMAL IMAGE RELAYS
Itis clear that digital technology characteristics fit the thermal image applications.

The use of relatively simple algorithms, together with the ability to show relevant information (Thermal Image value,
currents metering, fault information) and the integration of additional protection functions in the same relay (inverse or
definite time overcurrent) co-ordinated with the thermal image function, allows to design high performance protective
devices.

Besides that, thanks to the digital technology possibilities, more accurate models can be used, taking into account
radiation effects, and other heating sources different that Joule effect.

Equation [9] evaluation requires extensive computing resources, and thus, is not directly implemented in the
protection relay. Instead, an iterative algorithm that mimics very closely the real equation is used.

For some applications, the use of separate time constants can be useful. For motors, it can be useful to use a time

constant for normal conditions, and a different one, much lower, for locked rotor conditions (as the heat transmission
capability gets reduced when the machine is not spinning).
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11.4 THERMAL CURVE

The time needed for an element to rise its temperature (from an initial temperature 6,) the 63% of 6 (6 is the
temperature difference between the initial and the final temperature) is called “Time Constant”, and it is represented
by the letter T. Using an equation, it is the time it takes to reach an intermediate temperature 6i where:

6 =6,+(0, -6,)*0.63

If By is the temperature origin, at a given time, the temperature can be written as:

0=N*(1-e/7)* (1 /IN)?

Where:

0 : Temperature increase at a given time

6N : Rated temperature (temperature reached if | = IN)
IN : Protected element rated current

I : Current flowing through the protected element

T : Time

1 : Time constant
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11.5 MIF THERMAL CURVES

The equation for the temperature given before was:

O=aN*(1-e*)* (1 /IN)?......... 0

The MIF uses an equation, in which the tripping time is a function of the current flowing through the protected
element, thus eliminating all references to the temperatures. The heating time constant 7is the MIF is designated as
1.

By means of the keypad (or M+PC program), a tap/pickup current must be set in the relay. If the current is
greater than the programmed tap current, the thermal protection will trip after a period of time given by the following
equation:

t=r,*In(1"*/1">-1)

Where:

t = Tripping time.

11= Heating time constant.

P=1/lgp

| =Current through the element.

lap = Programmed tap/pickup current in the relay.

This equation can only be applied if the relay starts from a thermal zero status, that is, from a condition at
which a current | = 0 was flowing through it. If the relay had stabilised at a condition at which a given current was
flowing through it, the value of which is smaller than the rated current, and at a given moment the current increases
up to a value greater than the rated current, the tripping time from the moment the increase takes place is given by
the equation:

12 =12
— * e
t=7,*In NERTE |
Where:
le = Ime / lip
Ime = Current at which the protected element had stabilised.
lp =  Programmed tap current.

and the rest of the symbols have the same meaning as in the previous equation.

In the curves, the “Thermal Equivalent Current” is represented by the letter leq, and this is the value that the
relay shows corresponding to the thermal image of the protected element.

When the protected element cools down, the time constant (Cooling Time Constant) may be different than the
heating time constant. For motors and generators applications, the heat transfer between the machine and the
ambient, it different depending on if the machine is stopped or if it is spinning. To detect this stopped motor or
generator (or in general, protected element disconnected), MIF relay uses an internal current level detector, fixed to
15% In. If the current flowing through the element is lower than this value, the relay will consider that the element is
disconnected and will use in its algorithms and equations a different “Cooling” time constant 12. This time constant is
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MIF THERMAL CURVES ANNEX 1 THERMAL IMAGE UNIT

a setting in the relay, and its range is from 1 to 6 times the heating time constant tl. If the current is greater than
15% In, the element will be considered to be connected (spinning), and then, the cooling time constant will be T1.
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ANNEX 2 TIME-CURRENT CURVES FOR 51 AND 51N UNITS
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ANNEX 2 TIME-CURRENT CURVES FOR 51 AND 51N UNITS

TABLE A2-1. TRIP TIMES (IN SECONDS) FOR BS142 CURVES

Times Dial

thetap 0.05 010 020 030 040 050 060 070 080 090 1.00 120 1.40 1.60 1.80 2.00

INVERSE BS 142
1.05 7.17 14.34 28.68 43.02 57.36 71.70 86.04 100.38 114.72 129.06 143.40 172.08 200.76 229.44 258.12 286.80
150 0.86 172 344 516 6.88 860 10.32 12.04 13.76 1547 17.19 20.63 24.07 27.51 30.95 34.39
200 050 1.00 201 301 401 501 6.02 7.02 802 903 1003 12.03 14.04 16.05 18.05 20.06
300 032 063 126 189 252 3.15 378 441 504 567 630 7.56 8.82 10.08 11.34 12.60
400 025 050 100 149 199 249 299 349 398 448 498 598 697 797 896 9.96
500 021 043 086 128 171 214 257 300 342 385 428 514 599 6.85 7.70 856
6.00 019 038 077 115 153 192 230 269 307 345 384 460 537 614 691 7.67
700 018 035 071 106 141 176 212 247 282 317 353 423 494 564 635 7.06
800 016 033 066 099 132 165 198 231 264 297 330 396 4.62 527 593 659
9.00 016 031 062 093 125 156 1.87 218 249 280 312 374 436 499 561 623
1000 015 030 059 0.89 119 149 178 208 238 267 297 356 416 475 535 594

VERY INVERSE BS 142
1.05 13.50 27.00 54.00 81.00 108.00 135.00 162.00 189.00 216.00 243.00 270.00 324.00 378.00 432.00 486.00 540.00
150 135 270 540 810 10.80 1350 16.20 18.90 21.60 24.30 27.00 32.40 37.80 43.20 48.60 54.00
200 068 135 270 405 540 6.75 810 945 10.80 12.15 1350 16.20 18.90 21.60 24.30 27.00
300 034 068 135 203 270 338 405 473 540 608 675 8.10 9.45 10.80 12.15 13.50
400 023 045 090 135 180 225 270 315 360 405 450 540 630 7.20 810 9.00
500 017 034 068 101 135 169 203 236 270 304 338 405 473 540 6.08 6.75
6.00 014 027 054 081 108 135 162 189 216 243 270 324 378 432 486 540
700 011 023 045 068 090 113 135 158 1.80 203 225 270 3.15 3.60 4.05 450
800 010 019 039 058 077 096 116 135 154 174 193 231 270 3.09 347 386
9.00 0.08 017 034 051 068 084 101 118 135 152 169 203 236 270 3.04 338
10.00 008 015 030 045 0.60 075 090 105 120 135 150 1.80 210 240 270 3.00

EXTREMELY INVERSE BS 142
1.05 39.02 78.05 156.10 234.15 312.20 390.24 468.29 546.34 624.39 702.44 780.49 936.59 1092.7 1248.8 1404.9 1561.0
150 3.20 6.40 12.80 19.20 2560 32.00 38.40 44.80 51.20 57.60 64.00 76.80 89.60 102.40 115.20 128.00
200 133 267 533 800 10.67 13.33 16.00 18.67 21.33 24.00 26.67 32.00 37.33 42.67 48.00 53.33
300 050 1.00 2.00 300 400 500 6.00 7.00 800 900 10.00 12.00 14.00 16.00 18.00 20.00
400 027 053 107 160 213 267 320 373 427 480 533 640 7.47 853 960 10.67
500 0.17 033 067 100 133 167 200 233 267 300 333 400 4.67 533 6.00 667
6.00 011 023 046 069 091 114 137 160 183 206 229 274 320 366 411 457
7.00 0.08 017 033 050 067 0.83 100 117 133 150 167 200 233 267 3.00 3.33
800 0.06 013 025 038 051 063 076 089 1.02 114 127 152 178 203 229 254
9.00 0.05 010 020 030 040 050 060 070 080 090 100 120 140 160 1.80 2.00
10.00 004 008 016 0.24 032 040 048 057 065 073 081 097 113 129 145 162

The general equation for all IEC/B142 curves is as follows:

*
= \/’AF"—D +B*D+K
Where:
CURVE NAME A P \ Q \ B K
Extremely inverse IEC Curve C 80 2 1 0 0
Very inverse IEC Curve B 13.5 1 1 0 0
Inverse IEC Curve A 0.14 0.02 1 0 0
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ANNEX 2 TIME-CURRENT CURVES FOR 51 AND 51N UNITS

TABLE A2-2. TRIP TIMES (IN SECONDS) FOR ANSI CURVES

Times Dial
thetap | o5 1 2 3 4 5 6 7 8 9 10 12 14 16 18 20
INVERSE ANSI

1.05| 8.61 17.23 34.46 51.69 68.91 86.14 103.37 120.60 137.83 155.06 172.29 206.74 241.20 275.66 310.12 344.57
150 214 428 857 1285 17.14 21.42 2571 29.99 34.27 3856 4284 51.41 59.98 6855 77.12 85.68
2,00, 088 177 353 530 7.06 883 1059 1236 14.12 1589 17.66 21.19 2472 28.25 31.78 35.31
3.000 038 075 151 226 3.02 377 452 528 6.03 6.79 754 9.05 1055 12.06 13.57 15.08
400 026 051 103 154 205 256 308 359 410 461 513 6.15 718 820 9.23 10.25
500, 020 041 081 122 163 203 244 285 325 366 407 488 570 651 732 814
6.00f 0.17 034 069 103 138 172 207 241 276 310 344 413 482 551 6.20 6.89
7.00f 015 030 060 091 121 151 181 211 242 272 3.02 362 423 483 543 6.04
8.00, 0.14 027 054 081 108 135 162 189 216 243 270 324 379 433 487 541
9.00, 012 025 049 074 098 123 148 172 197 221 246 295 344 393 443 492
10.00f 0.11 023 045 068 090 113 136 158 1.81 203 226 271 316 3.62 407 452
VERY INVERSE ANSI
1.05| 5.97 1194 23.88 3582 47.76 59.70 71.64 83.58 95.52 107.46 119.40 143.28 167.17 191.05 214.93 238.81
150 157 313 6.27 940 1254 15.67 18.80 21.94 25.07 28.21 31.34 37.61 43.88 50.15 56.41 62.68
200, 066 133 265 398 530 6.63 795 928 10.60 11.93 13.25 1590 1855 21.20 23.85 26.50
3.000 027 054 107 161 215 268 322 376 430 483 537 644 752 859 966 10.74
400 0.17 034 068 102 136 171 205 239 273 307 341 409 478 546 6.14 6.82
5000 013 026 052 078 104 130 156 182 208 234 260 312 364 416 468 5.20
6.000 011 022 043 065 086 108 130 151 173 195 216 259 3.03 346 389 432
700 009 019 038 057 076 094 113 132 151 170 189 227 264 3.02 340 3.78
8.00/ 0.08 0.17 034 051 068 08 102 119 136 153 170 204 238 272 3.06 3.40
9.00, 008 016 031 047 062 078 094 109 125 141 156 187 219 250 281 3.12
10.00f 0.07 0.15 029 044 058 073 087 102 117 131 146 175 204 233 262 291
EXTREMELY INVERSE ANSI
1.05| 7.37 14.75 29.49 4424 58.98 73.73 88.48 103.22 117.97 132.72 147.46 176.95 206.4 2359 265.4 294.9
150 2.00 4.00 8.00 12.00 16.00 20.00 24.01 28.01 32.01 36.01 40.01 48.01 56.01 64.01 72.02 80.02
2.00, 087 174 349 523 698 872 1047 1221 1395 1570 17.44 20.93 2442 2791 3140 34.89
3.000 033 066 132 198 264 330 396 462 528 593 659 791 923 1055 11.87 13.19
4.00{ 0.18 037 074 110 147 184 221 258 294 331 368 442 515 589 6.62 7.36
500, 012 025 049 074 099 124 148 173 198 223 247 297 346 396 445 495
6.000 009 019 037 056 074 093 111 130 148 167 18 223 260 297 334 371
7.000 007 015 030 045 060 075 089 104 119 134 149 179 209 238 268 298
8.00/ 006 013 025 038 050 063 075 088 1.01 113 126 151 176 201 226 251
9.00/ 005 011 022 033 044 055 066 077 08 099 110 132 154 176 197 219
10.00f 005 0.10 020 029 039 049 059 069 079 088 098 118 138 157 177 1.96

The general equation for all ANSI curves is as follows:

B D E

T=M* A+ + 2t 7 |
(vV-C) (v-C)° (v-O
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ANNEX 2 TIME-CURRENT CURVES FOR 51 AND 51N UNITS

Where:
CURVE NAME A B C D E
Extremely inverse 0.0399 0.2294 0.5000 3.0094 0.7222
Very inverse 0.0615 0.7989 0.3400 -0.2840 4.0505
Inverse 0.0274 2.2614 0.3000 -4.1899 9.1272
GEK-10629A MIF Proteccion Digital de Alimentador 12-9
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ANNEX 3 MODBUS MEMORY MAP READ ACTUAL VALUES OR SETTINGS

13.1 READ ACTUAL VALUES OR SETTINGS

The ModbusO function to use is function code 03HEX, (READ HOLDING REGISTERS). The request command is
built as follows:

Request:
FIELD LENGHT
Slave (Relay) Address 1 Byte
Function Code 1 Byte (O3H)
Data Starting Address (high byte first — low byte after) | 1 Word
Number of registers (hi-lo) 1 Word
CRC 1 Word
Answer:
FIELD LENGHT
Slave (Slave) Address 1 Byte
Function Code 1 Byte
Number of bytes 1 Byte
Registers values (hi-lo) (Num. Of bytes/2) Words
CRC 1 Word
Example:
Request:
ADDRESS | FUNCTION | STARTING ADDRESS #REGS CRC
01 03 04 FE 00 4B 65 3D
Answer:
ADDRESS | FUNCTION | BYTES | DATAO DATA74 CRC
01 03 96 50 0D 02 00 84 D5

GEK-106298A
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COMMANDS ANNEX 3 MODBUS MEMORY MAP

13.2 COMMANDS

Commands are executed in two steps: selection and confirmation. First, a selection command is sent, to verify if it is
possible to carry it out). If so, on the second step is used to send the confirmation. The structure of both commands is
the same, the only difference is the corresponding code.

The ModbusO function code used is 10HEX (PRESET MULTIPLE SETPOINTS). As it is a writing process, it is
necessary to specify the address where the command will be written. The address is 0000H for all commands.

SELECTION:

Request:

FIELD LENGTH

Slave (Relay) Address 1 Byte

Function Code 1 Byte (10H)

Starting Address (hi-lo) 1 Word (0000H)
Number of Registers (hi-lo) 1 Word (0001H)
Number of Bytes 1 Byte (01 * 2 = 02H)
Registers Values 1Word*1-> Register#l: Command Code (lo-hi)
CRC 1 Word

Answer:

FIELD LENGTH

Slave (Relay) Address 1 Byte

Function Code 1 Byte (10H)

Starting Address (hi-lo) 1 Word (0000H)
Number of Registers (hi-lo) 1 Word (0003H)
CRC 1 Word

Example:

To activate Table 2, the opening command is 15DEC (000FH -> OF 00 (lo-hi)):

ADDRESS | FUNCTION STARTING #REGS | #BYTES | DATAO CRC

ADDRESS
01 10 00 00 0001 02 OF 00 A3 A0
Answer:
ADDRESS | FUNCTION STARTING #REGS CRC
ADDRESS
01 10 00 00 0001 01 C9
CONFIRMATION:
Request:
FIELD LENGTH
Slave Address 1 Byte
Function Code 1 Byte (10H)
Starting Address (hi-lo) 1 Word (0000H)
Number of Registers (hi-lo) 1 Word (0003H)
Number of Bytes 1 Byte (03 * 2 = 06H)
Registers Values 1Word *3-> Register#1: Command Code (lo-hi).
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ANNEX 3 MODBUS MEMORY MAP COMMANDS

FIELD LENGTH

Register#2: Relay Password (lo-hi)
Register#3: Constant value 0000H

CRC 1 Word

Answer:

FIELD LENGTH

Slave Address 1 Byte

Function Code 1 Byte (10H)
Starting Address (hi-lo) 1 Word (0000H)
Number of registers (hi-lo) 1 Word (0003H)
CRC 1 Word
Example:

In order to confirm the TABLE 2 selection, use code 16DEC (0010H). This time, it is necessary to send the relay
password.

Request:

ADDRESS | FUNTION | STARTING | #REGS | #BYTES | DATAO | DATAl | DATA2 CRC
ADDRESS

01 10 00 00 00 03 06 10 00 0100 00 00 E5 EC

Answer:

ADDRESS | FUNTION | STARTING #REGS CRC

ADDRESS
01 10 00 00 0003 | 8008
COMMANDS CODES
| NAME | ENGLISH | SELECTION | CONFIRMATION |
RL LED RESET 09 0A
RIit THERMAL IMAGE 03 04
AcT1 ACTIVATE TABLE 1 oD OE
AcT2 ACTIVATE TABLE 2 OF 10
Settings SELECT/CONFIRM 01 02
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TIME SYNCHRONIZATION ANNEX 3 MODBUS MEMORY MAP

13.3 TIME SYNCHRONIZATION

To synchronise the relay to a given date and time, the command has the following particularities:

¢ A broadcast message is sent (Slave Address = 00 H).
e The Date and Time information is included in the message.
Date/Time format is 6 bytes length, stating the number of milliseconds since 1/1/1996, at 00:00:00.000 hours.

e Asitis a broadcast message, no answer is received from the slaves.

FIELD LENGTH

Slave Address 1 Byte (Broadcast = 00H)

Function Code 1 Byte (10H)

Starting Address (hi-lo) 1 Word (0000H)

Number of Registers (hi-lo) 1 Word (0004H)

Number of Bytes 1 Bytes (04 * 2 = 08H)

Registers values 1Word *4 &> Register#l : Command Code (lo-hi).
Register#2 - #4 : Date and Time
(INTEL format, lowest bytes first).

CRC 1 Word

Example:

For May, 31% 1999, 10:01:04.224 hrs = 107,690,464,000 milliseconds since 1/1/1996, 00:00:00.000
107,690,464,000 DEC =00 19 12 DA 13 00 HEX = 00 13 DA 12 19 00 (lowest bytes first).

ADDRESS | FUNCTION | STARTING #REGS #BYTES COMMAND VALUE CRC
ADDRESS
00 10 0000 00 04 08 FE 00 0013DA12 | ECFC
19 00
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ANNEX 3 MODBUS MEMORY MAP SETTINGS CHANGE

13.4 SETTINGS CHANGE

The following three steps must be observed:

1. Execute a selection command, using the corresponding code. (Refer to Commands for more details).
2. Setting Change.

3. Execute a confirmation command, using the corresponding code. (Refer to Commands for more details).

To change a setting, the function code is 10HEX (PRESET MULTIPLE REGISTERS)

FIELD LENGTH
Slave Address 1 Byte
Function Code 1 Byte (10H)
Starting Address (hi-lo) 1 Word
Number of registers (hi-lo) 1 Word (N)
Number of bytes 1 Byte (N*2)
Registers Values (hi-lo) 1 Word * N
CRC 1 Word
Answer:
FIELD LENGTH
Slave Address 1 Byte
Function Code 1 Byte (10H)
Starting Address (hi-lo) 1 Word
Number of Registers (hi-lo) 1 Word
CRC 1 Word
Example :
Setting change selection (like a command):
Request:
ADDRESS | FUNCTION | START | #REGS | #BYTES | DATAO | CRC
01 10 0000 0001 02 0100 | A7CO
Answer:
ADDRESS | FUNCTION | START | #REGS | CRC
01 10 0000 0001 01C9
Settings Change:
Request:
ADDRESS | FUNCTIO START #REG | #BYTES
N S
01 10 0118 0008 10
GEK-106298A MIF Digital Feeder Protection 13-5



SETTINGS CHANGE ANNEX 3 MODBUS MEMORY MAP

DATAO DATAl DATA2 DATAS DATA4
5445 5354 0000 0000 0000
DATAS DATAG DATA7 CRC

0000 0000 0000 98BB

Data0 => 5445 (TE)
Datal => 5354 (ST)

Data2 => 0000 (End of text. The rest of characters are not considered).

Answer:
ADDRESS FUNCTION | START | #REGS | CRC
01 10 0118 0008 4034
Setting change confirmation (like a command):
Request:
ADDRESS | FUNCTION | START | #REGS | #BYTES | DATAO | DATAl1 | DATA2 | CRC
01 10 0000 0003 06 0200 0100 0000 EGOE
Answer:
ADDRESS | FUNCTION | START | #REGS | CRC
01 10 0000 00 03 8008
13-6 MIF Digital Feeder Protection

GEK-106298A



ANNEX 3 MODBUS MEMORY MAP ERROR MESSAGES

13.5 ERROR MESSAGES

When any of the commands shown are not successfully performed and the slave generates an error, the following
message is received from the slave:

ADDRESS | FUNCTION+ 80H | ERROR CODE CRC
01 90 07 0D C2

The possible error codes are:

01 | ILLEGAL FUNCTION

02 | ILLEGAL DATA ADDRESS
03 | ILLEGAL DATA VALUE

04 | SLAVE DEVICE FAILURE

05 | ACK.

06 | SLAVE BUSY

07 | NEGATIVE ACKNOWLEDGE
08 | MEMORY PARITY ERROR

GEK-106298A MIF Digital Feeder Protection 13-7



MODBUS MEMORY MAP ANNEX 3 MODBUS MEMORY MAP

13.6

MODBUS MEMORY MAP

This memory map shows the location of the different internal data. This information will be useful for those advanced
users that want to integrate the relay in a Protection and Control System under the Modbus [ protocol.

13.6.1. MEMORY MAP FOR OPTION 0 MODELS
13.6.1.1. Relay Settings
ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
0124 IDEN IDENTIFICATION 16 F3
0134 TRIP MIN TRIP MIN TIME 4 F2 50 | 300 100 1 ms
TIME
013C 0 |TAB ACTIVE TABLE 2 F4
013E 0 [STA RELAY STATUS 2 F4
013E 1 |FRQ FREQUENCY 2 F10
0140 0 |TRIP51 51 Trip 2 F4
0140 1 |TRIP 51N 51N Trip 2 F4
0140 2 |TRIP 50H 50H Trip 2 F4
0140 3 |TRIP 50L 50L Trip 2 F4
0140 4 | TRIP 50NH | 50NH Trip 2 F4
0140 5 |TRIP 50NL |50NL Trip 2 F4
0140 6 |TRIP 49 49 Trip 2 F4
0142 TAP 51 51 Pickup 4 F2 0.10 | 2.40 0.50 100 In
0146 CURV 51 51 Curve 2 F7
0148 DIAL 51 51 Time Dial 4 F2 0.05 2 0.50 100
014C TIME 51 51 Time Delay 4 F2 0 ]99.99 1 100 S
0150 TAP 51N 51N Pickup 4 F2 0.10| 2.40 0.50 100 In
0154 CURV 51N | 51N Curve 2 F7
0156 DIAL 51N 51N Time Dial 4 F2 0.05 2 0.50 100
015A TIME 51N 51N Time Delay 4 F2 0 |99.99 1 100 S
015E TAP 50H 50H Pickup 4 F2 0.10| 30 1 10 In
0162 TIME 50H 50H Time Delay 4 F2 0 |99.99 0 100 S
0166 TAP 50L 50L Pickup 4 F2 0.10| 30 1 10 In
016A TIME 50L 50L Time Delay 4 F2 0 ]99.99 0 100 S
016E TAP 50NH | 50NH Pickup 4 F2 0.10| 30 1 10 In
0172 TIME 50NH | 50NH Time Delay 4 F2 0 ]99.99 0 100 S
0176 TAP 50NL | 50NL Pickup 4 F2 0.10| 30 1 10 In
017A TIME 50NL | 50NL Time Delay 4 F2 0 ]99.99 0 100 S
017E TAP 49 49 Pickup 4 F2 0.10 | 2.40 1 100 In
0182 ALARM 49 |49 Alarm level 4 F2 70 | 100 80 1 %
0186 Tl Tl 4 F2 3 600 6 1 min
018A T2 T2 4 F2 1 6 1 1 Tl
018E 0 |[TRIP51T2 |51 TripT2 2 F4
018E 1 |TRIP 51N 51N Trip T2 2 F4
T2
018E 2 | TRIP 50H 50H Trip T2 2 F4
T2
018E 3 |TRIP50L T2 |50L Trip T2 2 F4
018E 4 | TRIP 50NH |50NH Trip T2 2 F4
T2
018E 5 |TRIP 50NL |50NL Trip T2 2 F4
T2
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ANNEX 3 MODBUS MEMORY MAP MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
018E 6 |TRIP49T2 |49 Trip (table 2) 2 F4
0190 TAP 51 T2 |51 Pickup T2 4 F2 0.10 | 2.40 0.50 100 In
0194 CURV 51 T2 |51 Curve T2 2 F7
0196 DIAL51 T2 |Dial517T2 4 F2 0.05 2 0.50 100
019A TIMES51T2 |51 Time Delay T2 4 F2 0 ]99.99 1 100 s
019E TAP 51N T2 | 51N Pickup T2 4 F2 0.10| 2.40 0.50 100 In
01A2 CURV 51N | 51N Curve T2 2 F7
T2
01A4 DIAL 51N 51N Time Dial T2 4 F2 0.05 2 0.50 100
T2
01A8 TIME 51N 51N Definite Time 4 F2 0 |99.99 1 100 S
T2 T2
01AC TAP 50H T2 | 50H Pickup T2 4 F2 0.10| 30 1 10 In
01BO TIME 50H 50H Time Delay 4 F2 0 |99.99 0 100 S
T2 T2
01B4 TAP 50L T2 | 50L Pickup T2 4 F2 0.10| 30 1 10 In
01B8 TIME 50L 50L Time Delay T2 4 F2 0 |99.99 0 100 S
T2
01BC TAP 50NH | 50NH Pickup T2 4 F2 0.10| 30 1 10 In
T2
01Co0 TIME 50NH | 50NH Time Delay 4 F2 0 |99.99 0 100 s
T2 T2
01C4 TAP 50NL | 50NL Pickup T2 4 F2 0.10| 30 1 10 In
T2
01Cs8 TIME 50NL | 50NL Time Delay 4 F2 0 |99.99 0 100 s
T2 T2
olicc TAP 49 T2 |49 Pickup T2 4 F2 0.10 | 2.40 1 100 In
01D0 ALARM 49 |49 Alarm level (T2) 4 F2 70 | 100 80 1 %
T2
01D4 T1T2 T1T2 4 F2 3 600 6 1 min
01D8 T27T2 T2T2 4 F2 1 6 1 1 Tl
01DC A A 4 F2 0 125 0.05 10000 s
01EO0 B B 4 F2 0 3 0 10000 S
01E4 P P 4 F2 0 3 0.04 10000
01E8 Q Q 4 F2 0 2 1 10000
01EC K K 4 F2 0 2 0 10000 s
13.6.1.2. Relay Status
ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
0388 DT Date/Time 6 F1
038E ver Version 6 F3
0394 mod Model 16 F3
03A4 iden Identification 16 F3
03B4 LTU Last trip function 4 F3
03B8 Z2 Last phase trip 4 F3
03BC Z3 Last trip current 4 F2
03D2 0 [LD Trip LED 2 F4
03D2 1 |LR READY 2 F4
03D2 2 L1 LED 1 2 F4
03D2 3 [L2 LED 2 2 F4
03D2 4 |L3 LED 3 2 F4
03D2 5 [L4 LED 4 2 F4
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MODBUS MEMORY MAP ANNEX 3 MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
03D4 0 |a50HA 50Ha Pickup 2 F4
03D4 1 |ab50HB 50Hb Pickup 2 F4
03D4 2 |ab50HC 50Hc Pickup 2 F4
03D4 3 |[a50HN 50NH Pickup 2 F4
03D4 4 |ab0LA 50La Pickup 2 F4
03D4 5 |a50LB 50Lb Pickup 2 F4
03D4 6 |a50LC 50Lc Pickup 2 F4
03D4 7 |a50LN 50NL Pickup 2 F4
03D4 8 |ab5lA 51a Pickup 2 F4
03D4 9 |ab5l1lB 51b Pickup 2 F4
03D4 10 |a5l1C 51c Pickup 2 F4
03D4 11 |a51N 51N Pickup 2 F4
03D4 12 |a49 49 Alarm 2 F4
03D6 0 [d50HA 50H Trip 2 F4
03D6 1 |d50HB 50L Trip 2 F4
03D6 2 |d50HC 50NH Trip 2 F4
03D6 3 |d50HN 50NL Trip 2 F4
03D6 4 |d50LA 51 Trip 2 F4
03D6 5 |d50LB 51N Trip 2 F4
03D6 6 |d50LC 49 Trip 2 F4
03D6 7 |d50LN 49 Trip 2 F4
03D6 8 |d51A 49 Trip 2 F4
03D6 9 |d51B 49 Trip 2 F4
03D6 10 |d51C 49 Trip 2 F4
03D6 11 |d51N 51N Trip 2 F4
03D6 12 |d 49 51N Trip 2 F4
03D8 0 |id50H 50H Virtual trip 2 F4
03D8 1 |id50NH 50NH Virtual trip 2 F4
03D8 2 |id51 51 Virtual trip 2 F4
03D8 3 |id51IN 51N Virtual trip 2 F4
03D8 4 |id50L 50L Virtual trip 2 F4
03D8 5 [id50NL 50NL Virtual trip 2 F4
03D8 6 |id49 49 Virtual trip 2 F4
03D8 7 |idGEN General virtual trip 2 F4
03DA 0 |a50H 50H Pickup 2 F4
03DA 1 |a50NH 50NH Pickup 2 F4
03DA 2 |ab1 51 Pickup 2 F4
03DA 3 |a5IN 51N Pickup 2 F4
03DA 4 |ab0L 50L Pickup 2 F4
03DA 5 |a50NL 50NL Pickup 2 F4
03DA 6 |aad9 49 Alarm 2 F4
03DA 7 |aGEN Pickup 2 F4
03DA 8 |me50H 50H Disabled 2 F4
03DA 9 |me50NH 50NH Disabled 2 F4
03DA 10 |me51 51 Disabled 2 F4
03DA 11 | me51IN 51N Disabled 2 F4
03DA 12 | me50L 50L Disabled 2 F4
03DA 13 | me50NL 50NL Disabled 2 F4
03DA 14 | me49 49 Disabled 2 F4
03DA 15 | meGEN Trip disabled 2 F4
03DC 0 |d50H 50H Trip 2 F4
03DC 1 |d50NH 50NH Trip 2 F4
03DC 2 |d51 51 Trip 2 F4
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ANNEX 3 MODBUS MEMORY MAP MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS

03DC 3 |d5IN 51N Trip 2 F4

03DC 4 |d50L 50L Trip 2 F4

03DC 5 |d50NL 50NL Trip 2 F4

03DC 6 |dd49 49 Trip 2 F4

03DC 7 |dGEN General trip 2 F4

03DC 8 |d TRIP 2 F4

03DC 9 |al ALARM 2 F4

03DC 10 |OUT1 Outputl 2 F4

03DC 11 |OUT2 OutpuT?2 2 F4

03DC 12 |OUT3 Output3 2 F4

03DC 13 |OoUT4 Output4 2 F4

03DC 14 |INP1 Inputl 2 F4

03DC 15 |INP2 InpuT2 2 F4

03DE 14 |F1 E2prom failure 2 F4

03DE 15 |AU User Settings 2 F4

03EO0 0 |prot Protection 2 F4

03EO 3 |TAC ACTIVE TABLE 2 F4

03EO 4 |frec Frequency 2 F10

03EO 5 |LOCREM Local/Remote 2 F4

03EO 13 |DISPHA Phase trip 2 F4

03EO0 14 | DISNEU Ground trip 2 F4

03EO 15 | DISP50 50 Trip 2 F4

03E2 la la 4 F2

03E6 Ib Ib 4 F2

03EA Ic Ic 4 F2

03EE In In 4 F2

03F2 TH Thermal image 4 F2

13.6.2. MEMORY MAP FOR OPTION 1 MODELS

13.6.2.1. Relay Settings
ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS

0124 IDEN IDENTIFICATION 16 F3

0134 TRIP MIN MINIMUM TRIP 4 F2 50 | 300 100 1 ms

TIME TIME

013C 0 |TAB ACTIVE TABLE 2 F4

013E 0 |STA RELAY STATUS 2 F4

013E 1 |FRQ FREQUENCY 2 F10

0140 0 |TRIP51 51 Trip 2 F4

0140 1 |TRIP 51N 51N Trip 2 F4

0140 2 |TRIP 50H 50H Trip 2 F4

0140 3 |TRIP 50L 50L Trip 2 F4

0140 4 |TRIP 50NH | 50NH Trip 2 F4

0140 5 |TRIP 50NL |50NL Trip 2 F4

0140 6 |TRIP 49 49 Trip 2 F4

0142 TAP 51 51 Pickup 4 F2 0.10 | 2.40 0.50 100 In

0146 CURV 51 51 Curve 2 F7

0148 DIAL 51 51 Time Dial 4 F2 0.05 2 0.50 100

014C TIME 51 51 Time Delay 4 F2 0 |99.99 1 100 S
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MODBUS MEMORY MAP ANNEX 3 MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
0150 TAP 51N 51N Pickup 4 F2 0.10| 2.40 0.50 100 In
0154 CURV 51N | 51N Curve 2 F7
0156 DIAL 51N 51N Time Dial 4 F2 0.05 2 0.50 100
015A TIME 51N 51N Time Delay 4 F2 0 |99.99 1 100 s
015E TAP 50H 50H Pickup 4 F2 0.10| 30 1 10 In
0162 TIME 50H 50H Time Delay 4 F2 0 ]99.99 0 100 S
0166 TAP 50L 50L Pickup 4 F2 0.10| 30 1 10 In
016A TIME 50L 50L Time Delay 4 F2 0 ]99.99 0 100 S
016E TAP 50NH | 50NH Pickup 4 F2 0.10| 30 1 10 In
0172 TIME 50NH | 50NH Time Delay 4 F2 0 ]99.99 0 100 S
0176 TAP 50NL | 50NL Pickup 4 F2 0.10| 30 1 10 In
017A TIME 50NL | 50NL Time Delay 4 F2 0 ]99.99 0 100 S
017E TAP 49 49 Pickup 4 F2 0.10 | 2.40 1 100 In
0182 ALARM 49 |49 Alarm level 4 F2 70 | 100 80 1 %
0186 Tl Tl 4 F2 3 600 6 1 min
018A T2 T2 4 F2 1 6 1 1 Tl
018E 0 |[TRIP51T2 |51 TripT2 2 F4
018E 1 |TRIP 51N 51N Trip T2 2 F4
T2

018E 2 | TRIP 50H 50H Trip T2 2 F4
T2

018E 3 |TRIP50L T2 |50L Trip T2 2 F4

018E 4 | TRIP 50NH |50NH Trip T2 2 F4
T2

018E 5 |TRIP 50NL |50NL Trip T2 2 F4
T2

018E 6 |TRIP49T2 |49 Trip (table 2) 2 F4

0190 TAP 51 T2 |51 Pickup T2 4 F2 0.10 | 2.40 0.50 100 In

0194 CURV 51 T2 |51 Curve T2 2 F7

0196 DIAL51 T2 |Dial51T2 4 F2 0.05 2 0.50 100

019A TIMES51 T2 |51 Time Delay T2 4 F2 0 ]99.99 1 100 s

019E TAP 51N T2 | 51N Pickup T2 4 F2 0.10| 2.40 0.50 100 In

01A2 CURV 51N |51N Curve T2 2 F7
T2

01A4 DIAL 51N 51N Time Dial T2 4 F2 0.05 2 0.50 100
T2

01A8 TIME 51N 51N Definite Time 4 F2 0 |99.99 1 100 s
T2 T2

01AC TAP 50H T2 | 50H Pickup T2 4 F2 0.10| 30 1 10 In

01BO TIME 50H 50H Time Delay 4 F2 0 |99.99 0 100 s
T2 T2

01B4 TAP 50L T2 | 50L Pickup T2 4 F2 0.10| 30 1 10 In

01B8 TIME 50L 50L Time Delay T2 4 F2 0 |99.99 0 100 S
T2

01BC TAP 50NH | 50NH Pickup T2 4 F2 0.10| 30 1 10 In
T2

01Co TIME 50NH | 50NH Time Delay 4 F2 0 |99.99 0 100 S
T2 T2

01C4 TAP 50NL | 50NL Pickup T2 4 F2 0.10| 30 1 10 In
T2

01C8 TIME 50NL | 50NL Time Delay 4 F2 0 |99.99 0 100 S
T2 T2

oicc TAP 49 T2 |49 Pickup T2 4 F2 0.10| 2.40 1 100 In
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ANNEX 3 MODBUS MEMORY MAP MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
01D0 ALARM 49 |49 Alarm level (T2) 4 F2 70 | 100 80 1 %
T2
01D4 T1T2 T1T2 4 F2 3 600 6 1 min
01D8 T27T2 T2T2 4 F2 1 6 1 1 Tl
01DC A A 4 F2 0 125 0.05 10000 S
01EO B B 4 F2 0 3 0 10000 S
01E4 P P 4 F2 0 3 0.04 10000
01E8 Q Q 4 F2 0 2 1 10000
01EC K K 4 F2 0 2 0 10000 s
021C 0 |01 Oscillo by 2 F4
communic.
021C 1 |02 Oscillo by digital 2 F4
input
021C 2 |03 Oscillo by tripping 2 F4
021C 3 |04 Oscillo by pickup 2 F4
021E 0 [A50H 50H Pickup 2 F4
021E 1 |AS50NH 50NH Pickup 2 F4
021E 2 |A51 51 Pickup 2 F4
021E 3 [A51IN 51N Pickup 2 F4
021E 4 |A50L 50L Pickup 2 F4
021E 5 [AS50NL 50NL Pickup 2 F4
021E 6 |A49 49 Alarm 2 F4
021E 8 |IE50H 50H disabled 2 F4
021E 9 |IE50NH 50NN disabled 2 F4
021E 10 |1 E51 51 disabled 2 F4
021E 11 |1 E51IN 51N disabled 2 F4
021E 12 |IE50L 50L disabled 2 F4
021E 13 |IE50NL 50NL disabled 2 F4
021E 14 |1 E49 49 disabled 2 F4
021E 15 |DINH Trip disabled 2 F4
0220 0 |D50H 50H Trip 2 F4
0220 1 |D50nh 50NH Trip 2 F4
0220 2 |D51 51 Trip 2 F4
0220 3 [D51n 51N Trip 2 F4
0220 4 |D50L 50L Trip 2 F4
0220 5 | D50nl 50NL Trip 2 F4
0220 6 [D49 49 Trip 2 F4
0220 7 |DISGEN General trip 2 F4
0220 9 |EPROT Protection status 2 F4
0220 10 |auxl Output 1 2 F4
0220 11 |aux2 Output 2 2 F4
0220 12 |aux3 Output 3 2 F4
0220 13 |aux4 Output 4 2 F4
0220 14 |ENT1 Digital Input 1 2 F4
0220 15 |ENT2 Digital Input 2 2 F4
0222 1 |ihca Settings change 2 F4
disabled
0222 2 |ORDD Trip operation by 2 F4
input
0222 6 |CTAB Active table 2 F4
change
0222 7 |Gosc Oscillography 2 F4
trigger by digital
input
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MODBUS MEMORY MAP ANNEX 3 MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
0222 10 |CFG2 Oscillo trigg by 2 F4
comm
0222 13 |C AJUS Settings change 2 F4
0222 14 |CFG3 e2prom Failure 2 F4
0222 15 | Adef User settings 2 F4
0236 AED1 Input 1 8 F3
023E AED2 Input 2 8 F3
0246 ASD1 Output 1 8 F3
024E ASD2 Output 2 8 F3
0256 ASD3 Output 3 8 F3
025E ASD4 Output 4 8 F3
0266 ALl Led 1 8 F3
026E AL2 Led 2 8 F3
0276 AL3 Led 3 8 F3
027E AlL4 Led 4 8 F3

13.6.2.2. Relay Status

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
0388 DT Date/Time 6 F1
038E ver Version 6 F3
0394 mod Model 16 F3
03A4 iden Identification 16 F3
03B4 LTU Last trip function 4 F3
03B8 Z2 Last phase trip 4 F3
03BC Z3 Last trip current 4 F2
03D2 0 |[LD Trip LED 2 F4
03D2 1 |LR Alarm LED 2 F4
03D2 2 L1 LED 1 2 F4
03D2 3 [L2 LED 2 2 F4
03D2 4 |L3 LED 3 2 F4
03D2 5 |L4 LED 4 2 F4
03D4 0 |a50HA 50Ha Pickup 2 F4
03D4 1 |ab50HB 50Hb Pickup 2 F4
03D4 2 |ab50HC 50Hc Pickup 2 F4
03D4 3 |[a50HN 50NH Pickup 2 F4
03D4 4 |ab0LA 50La Pickup 2 F4
03D4 5 |a50LB 50Lb Pickup 2 F4
03D4 6 |a50LC 50Lc Pickup 2 F4
03D4 7 |a50LN 50NL Pickup 2 F4
03D4 8 |ablA 51a Pickup 2 F4
03D4 9 |ab5l1lB 51b Pickup 2 F4
03D4 10 |a5l1C 51c Pickup 2 F4
03D4 11 |a51N 51N Pickup 2 F4
03D4 12 |a49 49 Alarm 2 F4
03D6 0 [d50HA 50H Trip 2 F4
03D6 1 |d50HB 50L Trip 2 F4
03D6 2 |d50HC 50NH Trip 2 F4
03D6 3 |d50HN 50NL Trip 2 F4
03D6 4 |d50LA 51 Trip 2 F4
03D6 5 |d50LB 51N Trip 2 F4
03D6 6 |d50LC 49 Trip 2 F4
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ANNEX 3 MODBUS MEMORY MAP MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
03D6 7 |d50LN 49 Trip 2 F4
03D6 8 |d51A 49 Trip 2 F4
03D6 9 |d51B 49 Trip 2 F4
03D6 10 |d51C 49 Trip 2 F4
03D6 11 |d51N 51N Trip 2 F4
03D6 12 |d 49 51N Trip 2 F4
03D8 0 |id50H 50H Virtual trip 2 F4
03D8 1 |id50NH 50NH Virtual trip 2 F4
03D8 2 |id51 51 Virtual trip 2 F4
03D8 3 |id51IN 51N Virtual trip 2 F4
03D8 4 |id50L 50L Virtual trip 2 F4
03D8 5 [id50NL 50NL Virtual trip 2 F4
03D8 6 |id49 49 Virtual trip 2 F4
03D8 7 |idGEN General virtual trip 2 F4
03DA 0 |a50H 50H Pickup 2 F4
03DA 1 |a50NH 50NH Pickup 2 F4
03DA 2 |a5k1 51 Pickup 2 F4
03DA 3 |a5IN 51N Pickup 2 F4
03DA 4 |ab0L 50L Pickup 2 F4
03DA 5 |a50NL 50NL Pickup 2 F4
03DA 6 |aad49 49 Alarm 2 F4
03DA 7 |aGEN Pickup 2 F4
03DA 8 |me50H 50H Disabled 2 F4
03DA 9 | me50NH 50NH Disabled 2 F4
03DA 10 |meb1 51 Disabled 2 F4
03DA 11 | me51IN 51N Disabled 2 F4
03DA 12 | me50L 50L Disabled 2 F4
03DA 13 | me50NL 50NL Disabled 2 F4
03DA 14 |me49 49 Disabled 2 F4
03DA 15 | meGEN Trip disabled 2 F4
03DC 0 |d50H 50H Trip 2 F4
03DC 1 |d50NH 50NH Trip 2 F4
03DC 2 |d51 51 Trip 2 F4
03DC 3 |d51IN 51N Trip 2 F4
03DC 4 |d50L 50L Trip 2 F4
03DC 5 |d50NL 50NL Trip 2 F4
03DC 6 |dd49 49 Trip 2 F4
03DC 7 |dGEN General trip 2 F4
03DC 8 |d TRIP 2 F4
03DC 9 |a ALARM 2 F4
03DC 10 |[OUT1 Outputl 2 F4
03DC 11 |OUT2 OutpuT2 2 F4
03DC 12 |OUT3 Output3 2 F4
03DC 13 |0OUT4 Output4 2 F4
03DC 14 |INP1 Inputl 2 F4
03DC 15 |INP2 InpuT2 2 F4
03DE 0 |EDGEN General input 2 F4
03DE 1 |EDICAJ Settings change 2 F4

disabled
03DE 2 |EDODIS Trip contact close 2 F4
03DE 3 |EDRLED Reset 2 F4
03DE 6 |EDCTAB Table change 2 F4
03DE 7 |EDTOSC Oscillo trigger 2 F4
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MODBUS MEMORY MAP ANNEX 3 MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
03DE 14 |F1 E2prom failure 2 F4
03DE 15 |AU User Settings 2 F4
03EO0 0 |prot Protection 2 F4
03EO 3 |TAC ACTIVE TABLE 2 F4
03EO 4 |frec Frequency 2 F10
03EO 5 |LOCREM Local/Remote 2 F4
03EO 13 |DISPHA Phase trip 2 F4
03EO0 14 | DISNEU Ground trip 2 F4
03EO 15 | DISP50 50 Trip 2 F4
03E2 la la 4 F2
03E6 Ib Ib 4 F2
03EA Ic Ic 4 F2
03EE In In 4 F2
03F2 TH Thermal image 4 F2
041A (O] OSC. NUMBER 2 F5
041C Sn New events 2 F5
041E St All events 2 F5
13.6.3. MODBUS MAP FOR OPTION 2 MODELS
13.6.3.1. Relay settings
ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
0124 IDEN IDENTIFICATION 16 F3
0134 TRIP MIN MINIMUM TRIP 4 F2 50 | 300 100 1 ms
TIME TIME
0138 BF TIME FAIL TO OPEN 4 F2 50 | 999 400 1 ms
TIMER
013C 0 |TAB ACTIVE TABLE 2 F4
013E 0 |STA RELAY STATUS 2 F4
013E 1 |FRQ FREQUENCY 2 F10
0140 0 |TRIP51 51 Trip 2 F4
0140 1 |TRIP 51N 51N Trip 2 F4
0140 2 |TRIP 50H 50H Trip 2 F4
0140 3 | TRIP 50L 50L Trip 2 F4
0140 4 |TRIP 50NH | 50NH Trip 2 F4
0140 5 |TRIP 50NL |50NL Trip 2 F4
0140 6 |TRIP 49 49 Trip 2 F4
0142 TAP 51 51 Pickup 4 F2 0.10 | 2.40 0.50 100 In
0146 CURV 51 51 Curve 2 F7
0148 DIAL 51 51 Time Dial 4 F2 0.05 2 0.50 100
014C TIME 51 51 Time Delay 4 F2 0 |99.99 1 100 S
0150 TAP 51N 51N Pickup 4 F2 0.10 | 2.40 0.50 100 In
0154 CURV 51N | 51N Curve 2 F7
0156 DIAL 51N 51N Time Dial 4 F2 0.05 2 0.50 100
015A TIME 51N 51N Time Delay 4 F2 0 ]99.99 1 100 S
015E TAP 50H 50H Pickup 4 F2 0.10| 30 1 10 In
0162 TIME 50H 50H Time Delay 4 F2 0 ]99.99 0 100 S
0166 TAP 50L 50L Pickup 4 F2 0.10| 30 1 10 In
016A TIME 50L 50L Time Delay 4 F2 0 ]99.99 0 100 S
016E TAP 50NH | 50NH Pickup 4 F2 0.10] 30 1 10 In
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ANNEX 3 MODBUS MEMORY MAP MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
0172 TIME 50NH | 50NH Time Delay 4 F2 0 ]99.99 0 100 S
0176 TAP 50NL | 50NL Pickup 4 F2 0.10| 30 1 10 In
017A TIME 50NL | 50NL Time Delay 4 F2 0 ]99.99 0 100 S
017E TAP 49 49 Pickup 4 F2 0.10 | 2.40 1 100 In
0182 ALARM 49 |49 Alarm level 4 F2 70 | 100 80 1 %
0186 Tl Tl 4 F2 3 600 6 1 min
018A T2 T2 4 F2 1 6 1 1 Tl
018E 0 |[TRIP51T2 |51 TripT2 2 F4
018E 1 |TRIP 51N 51N Trip T2 2 F4

T2
018E 2 | TRIP 50H 50H Trip T2 2 F4
T2
018E 3 |TRIP50L T2 |50L Trip T2 2 F4
018E 4 | TRIP 50NH |50NH Trip T2 2 F4
T2
018E 5 |TRIP 50NL |50NL Trip T2 2 F4
T2
018E 6 |TRIP49T2 |49 Trip (table 2) 2 F4
0190 TAP 51 T2 |51 Pickup T2 4 F2 0.10 | 2.40 0.50 100 In
0194 CURV 51 T2 |51 Curve T2 2 F7
0196 DIAL51 T2 |Dial51T2 4 F2 0.05 2 0.50 100
019A TIMES51 T2 |51 Time Delay T2 4 F2 0 ]99.99 1 100 s
019E TAP 51N T2 | 51N Pickup T2 4 F2 0.10| 2.40 0.50 100 In
01A2 CURV 51N |51N Curve T2 2 F7
T2
01A4 DIAL 51N 51N Time Dial T2 4 F2 0.05 2 0.50 100
T2
01A8 TIME 51N 51N Definite Time 4 F2 0 |99.99 1 100 s
T2 T2
01AC TAP 50H T2 | 50H Pickup T2 4 F2 0.10| 30 1 10 In
01BO TIME 50H 50H Time Delay 4 F2 0 |99.99 0 100 s
T2 T2
01B4 TAP 50L T2 | 50L Pickup T2 4 F2 0.10| 30 1 10 In
01B8 TIME 50L 50L Time Delay T2 4 F2 0 |99.99 0 100 s
T2
01BC TAP 50NH | 50NH Pickup T2 4 F2 0.10| 30 1 10 In
T2
01Co TIME 50NH | 50NH Time Delay 4 F2 0 |99.99 0 100 S
T2 T2
01C4 TAP 50NL | 50NL Pickup T2 4 F2 0.10| 30 1 10 In
T2
01C8 TIME 50NL | 50NL Time Delay 4 F2 0 |99.99 0 100 S
T2 T2
oicc TAP 49 T2 |49 Pickup T2 4 F2 0.10 | 2.40 1 100 In
01D0 ALARM 49 |49 Alarm level (T2) 4 F2 70 | 100 80 1 %
T2
01D4 T1T2 T1T2 4 F2 3 600 6 1 min
01D8 T27T2 T2T2 4 F2 1 6 1 1 Tl
01DC A A 4 F2 0 125 0.05 10000 S
01EO B B 4 F2 0 3 0 10000 S
01E4 P P 4 F2 0 3 0.04 10000
01E8 Q Q 4 F2 0 2 1 10000
01EC K K 4 F2 0 2 0 10000 s
01FO0 CnAc 12t Counter 4 F2 0 999 0 1000 kA2
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MODBUS MEMORY MAP ANNEX 3 MODBUS MEMORY MAP

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
01F4 CnAp Number of 4 F5 0 999 0 1
openings
01F8 12T MAX Maximum counter 4 F2 0 999 999 1000 kA2
01FC 0 |01 Oscillo by 2 F4
communic.
01FC 1 |02 Oscillo by digital 2 F4
input
01FC 2 |03 Oscillo by tripping 2 F4
01FC 3 |04 Oscillo by pickup 2 F4
01FE 0 |sAPCOM Trip operation by 2 F4
command
01FE 1 |sRLATC Reset latch aux 2 F4
0200 0 |A50H 50H Pickup 2 F4
0200 1 |A50NH 50NH Pickup 2 F4
0200 2 |A51 51 Pickup 2 F4
0200 3 |A5IN 51N Pickup 2 F4
0200 4 |AS50L 50L Pickup 2 F4
0200 5 |ABGONL 50NL Pickup 2 F4
0200 6 |A49 49 Alarm 2 F4
0200 8 |IE50H 50H disabled 2 F4
0200 9 |IE5SONH 50NN disabled 2 F4
0200 10 |IE51 51 disabled 2 F4
0200 11 |1 E5IN 51N disabled 2 F4
0200 12 |IE50L 50L disabled 2 F4
0200 13 |IE50NL 50NL disabled 2 F4
0200 14 |1E49 49 disabled 2 F4
0200 15 |DINH Trip disabled 2 F4
0202 0 |D50OH 50H Trip 2 F4
0202 1 |D50nh 50NH Trip 2 F4
0202 2 |D51 51 Trip 2 F4
0202 3 |D51n 51N Trip 2 F4
0202 4 |D50L 50L Trip 2 F4
0202 5 |D50nl 50NL Trip 2 F4
0202 6 | D49 49 Trip 2 F4
0202 7 |DISGEN General trip 2 F4
0202 9 |EPROT Protection status 2 F4
0202 10 |auxl Output 1 2 F4
0202 11 |aux2 Output 2 2 F4
0202 12 |aux3 Output 3 2 F4
0202 13 |aux4 Output 4 2 F4
0202 14 |ENT1 Digital Input 1 2 F4
0202 15 |ENT2 Digital Input 2 2 F4
0204 1 |ihca Settings change 2 F4
disabled
0204 2 |ORDD Trip operation by 2 F4
input
0204 4 |EDb52B Breaker 52B 2 F4
0204 5 |ED52A Breaker 52A 2 F4
0204 6 |CTAB Active table 2 F4
change
0204 7 |Gosc Oscillography 2 F4
trigger by digital
input
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ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS

0204 8 |Fapr Breaker failure to 2 F4

open
0204 9 |estINTE Breaker status 2 F4
0204 10 |STOC Oscillo trigg by 2 F4

comm
0204 11 |ACNT 12 Alarm 2 F4
0204 12 |CLPs Cold load Pickup 2 F4
0204 13 |C AJUS Settings change 2 F4
0204 14 | SE2P e2prom Failure 2 F4
0204 15 | Adef User settings 2 F4
0206 1 |BF ENABLE | User settings 2 F4
0206 0 |CLP Cold Load Pickup 2 F4

ENABLE Function

0208 tl T IN 4 F2 0 60 2 1000 s
020C T2 T OUT 4 F2 0 60 1 1000 s
0210 k1l K50P 4 F2 1 5 1 100
0214 k2 K51 4 F2 1 5 1 100

13.6.3.2. Relay Status

ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
048A DT Date/Time 6 F1
0490 ver Version 6 F3
0496 mod Model 16 F3
04A6 iden Identification 16 F3
04B6 LTU Last trip function 4 F3
04BA Z2 Last phase trip 4 F3
04BE Z3 Last trip current 4 F2
04D4 0 |[LD Trip LED 2 F4
04D4 1 |LR Alarm LED 2 F4
04D4 2 L1 LED 1 2 F4
04D4 3 [L2 LED 2 2 F4
04D4 4 |L3 LED 3 2 F4
04D4 5 |L4 LED 4 2 F4
04D4 8 |cl Logic 1 2 F4
04D4 9 |c2 Logic 2 2 F4
04D4 10 |c3 Logic 3 2 F4
04D4 11 |c4 Logic 4 2 F4
04D6 0 |a50HA 50Ha Pickup 2 F4
04D6 1 |ab50HB 50Hb Pickup 2 F4
04D6 2 |ab50HC 50Hc Pickup 2 F4
04D6 3 |[a50HN 50NH Pickup 2 F4
04D6 4 |ab0LA 50La Pickup 2 F4
04D6 5 |a50LB 50Lb Pickup 2 F4
04D6 6 |a50LC 50Lc Pickup 2 F4
04D6 7 |a50LN 50NL Pickup 2 F4
04D6 8 |ab5lA 51a Pickup 2 F4
04D6 9 |ab51lB 51b Pickup 2 F4
04D6 10 |a5l1C 51c Pickup 2 F4
04D6 11 |a51N 51N Pickup 2 F4
04D6 12 |a49 49 Alarm 2 F4
04D8 0 [d50HA 50H Trip 2 F4
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ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
04D8 1 |d50HB 50L Trip 2 F4
04D8 2 |d50HC 50NH Trip 2 F4
04D8 3 |d50HN 50NL Trip 2 F4
04D8 4 | d50LA 51 Trip 2 F4
04D8 5 |d50LB 51N Trip 2 F4
04D8 6 |d50LC 49 Trip 2 F4
04D8 7 |d50LN 49 Trip 2 F4
04D8 8 |d51A 49 Trip 2 F4
04D8 9 |d51B 49 Trip 2 F4
04D8 10 [d51C 49 Trip 2 F4
04D8 11 |d51N 51N Trip 2 F4
04D8 12 |d 49 51N Trip 2 F4
04DA 0 |id50H 50H Virtual trip 2 F4
04DA 1 |id50NH 50NH Virtual trip 2 F4
04DA 2 |id51 51 Virtual trip 2 F4
04DA 3 |id51N 51N Virtual trip 2 F4
04DA 4 |id50L 50L Virtual trip 2 F4
04DA 5 |id50NL 50NL Virtual trip 2 F4
04DA 6 |id49 49 Virtual trip 2 F4
04DA 7 |idGEN General virtual trip 2 F4
04DC 0 |a50H 50H Pickup 2 F4
04DC 1 |a50NH 50NH Pickup 2 F4
04DC 2 |abl 51 Pickup 2 F4
04DC 3 |ab5IN 51N Pickup 2 F4
04DC 4 |a50L 50L Pickup 2 F4
04DC 5 |a50NL 50NL Pickup 2 F4
04DC 6 |aad49 49 Alarm 2 F4
04DC 7 |aGEN Pickup 2 F4
04DC 8 |me50H 50H Disabled 2 F4
04DC 9 | me50NH 50NH Disabled 2 F4
04DC 10 |meb1 51 Disabled 2 F4
04DC 11 |me51N 51N Disabled 2 F4
04DC 12 | me50L 50L Disabled 2 F4
04DC 13 | me50NL 50NL Disabled 2 F4
04DC 14 |me49 49 Disabled 2 F4
04DC 15 | meGEN Trip disabled 2 F4
04DE 0 |d50H 50H Trip 2 F4
04DE 1 |d50NH 50NH Trip 2 F4
04DE 2 |d5b1 51 Trip 2 F4
04DE 3 |d5IN 51N Trip 2 F4
04DE 4 |d50L 50L Trip 2 F4
04DE 5 |d50NL 50NL Trip 2 F4
04DE 6 |dd49 49 Trip 2 F4
04DE 7 |dGEN General trip 2 F4
04DE 8 |d TRIP 2 F4
04DE 9 |al ALARM 2 F4
04DE 10 |OUT1 Outputl 2 F4
04DE 11 |OUT2 OutpuT2 2 F4
04DE 12 |OUT3 Output3 2 F4
04DE 13 |OoUT4 Output4 2 F4
04DE 14 |INP1 Inputl 2 F4
04DE 15 |INP2 InpuT?2 2 F4
04EO0 0 |EDGEN General input 2 F4
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ADDRESS | BIT | NAME DESCRIPTION LENGTH | FORMAT | MIN | MAX | DEFAULT | SCALE | UNITS
04EO0 1 |EDICAJ Settings change 2 F4
disabled
04EQ 2 |EDODIS Trip contact close 2 F4
04EQ 3 |EDRLED Reset 2 F4
04EOQ 4 |B52B Breaker 52b 2 F4
04EOQ 5 |B52A Breaker 52a 2 F4
04E0 6 |EDCTAB Table change 2 F4
04EO0 7 |EDTOSC Oscillo trigger 2 F4
04EOQ 8 |BFAIL Breaker failure to 2 F4

open
04EQ 9 |EST52 Breaker Status 2 F4
04EQ 10 |COTOSC Breaker Status 2 F4
04EQ 11 | 12T ALARM |12 Alarm 2 F4
04EO0 12 |COLD Cold load pickup 2 F4
LOAD
04EOQ 13 |CAMAJU Cold load pickup 2 F4
04EOQ 14 |F1 E2prom failure 2 F4
04EO0 15 |AU User Settings 2 F4
04E2 0 |prot Protection 2 F4
04E2 1 |bSuc Events 2 F4
04E2 3 |TAC ACTIVE TABLE 2 F4
04E2 4 |frec Frequency 2 F10
04E2 5 |LOCREM Local/Remote 2 F4
04E2 13 |DISPHA Phase trip 2 F4
04E2 14 | DISNEU Ground trip 2 F4
04E2 15 | DISP50 50 Trip 2 F4
04E4 la la 4 F2
04ES8 Ib Ib 4 F2
04EC Ic Ic 4 F2
04F0 In In 4 F2
04F4 TH Thermal image 4 F2
04F8 12T VALUE |12t Counter 4 F2
04FC OPENINGS | Number of 4 F5
openings
0500 oS OSC. NUMBER 2 F5
0502 Sn New events 2 F5
0504 St All events 2 F5
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13.7 FORMATS

Format Format Type Value Format Definition
F1 DATE/TIME Milliseconds since 1/1/1996 at
00:00:00.000 hours
F2 IEEE FLOATING POINT (32 bits)
F3 STRING
F4 BIT
F5 UNSIGNED 16 BIT INTEGER
F6 UNSIGNED 16 BIT INTEGER — 1 300
ENUMERATION
2 600
4 1200
8 2400
13 4800
32 9600
64 19200
F7 UINT16-ENUMERATION 1 INVERSE
2 VERY INVERSE
4 EXTREMELY INVERSE
8 DEFINITE TIME
16 USER CURVE
F8 BIT-ENUMERATION 0 FALSE
1 TRUE
F10 BIT-ENUMERATION 0 50 Hz
1 60 Hz
F11 UNSIGNED 16 BIT INTEGER — 8192 Trip operation by command
ENUMERATION
8194 Reset auxiliary latched outputs
8224 Pickup 50H
8225 Drop out 50H
8226 Pickup 50NH
8227 Drop out 50NH
8228 Pickup 51
8229 Drop out 51
8230 Pickup 51N
8231 Drop out 51N
8232 Pickup 50L
8233 Drop out 50L
8234 Pickup 50NL
8235 Drop out 50NL
8236 Alarm 49
8237 Drop out alarm 49
8240 50H disabled by digital input
8241 50H enabled
8242 50NH disabled by digital input
8243 50NH enabled
8244 51 disabled by digital input
8245 51 enabled
8246 51N disabled by digital input
8247 51N enabled
8248 50L disabled by digital input
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Format Format Type Value Format Definition
8249 50L enabled
w 8250 50NL disabled by digital input

8251 50NL enabled

8252 49 enabled

8253 49 disabled by digital input

8254 Trip enabled

8255 Trip disabled by digital input

8256 50H Trip

8258 50NH Trip

8260 51 Trip

8262 51N Trip

8264 50L Trip

8266 50NL Trip

8268 49 Trip

8270 General Trip

8274 Protection status: in service

8275 Protection status: out of service

8276 Output1=1

8277 Output1 =0

8278 Output2=1

8279 Output2=0

8280 Output3 =1

8281 Output3=0

8282 Output4 =1

8283 Output4=0

8284 Input1=1

8285 Input1 =0

8286 Input2=1

8287 Input2=0

8290 Settings change disabled by digital
input

8291 Settings change enabled

8292 Trip operation by digital input

8296 52B=1

8297 52B=0

8298 52A =1

8299 52A =0

8300 Active table: Table 2

8301 Active table: Settings Table

8302 Oscillography trigger by digital input

8304 Breaker failure to open

8306 52 Status=1

8307 52 Status=0

8308 Oscillography trigger by
communications

8310 12 Alarm

8312 Cold load pickup

8313 Dropout Cold load pickup

8314 Settings change

8316 E2prom failure

8318 User settings

8319 Factory settings

F12 SIGNED 16 BIT INTEGER
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DATE AND TIME

Milliseconds since 1/1/1996, at 00:00:00.000 hours.
This format is 6 bytes length, INTEL format, (lowest byte first)

Example:
For May, 31% 1999, 10:01:04.224 hrs = 107,690,464,000 milliseconds since 1/1/1996, 00:00:00.000
107,690,464,000 DEC =00 19 12 DA 13 00 HEX = 00 13 DA 12 19 00 (lowest bytes first)
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13.8 COMMAND CODES

NAME | DESCRIPTION | SELECTION | CONFIRMATION | VALUE |CURRENT | BROADCAST MIF
(see map) MODELS

Settings | SETTINGS 01 02 No -- No 0,1,2

RIt THERMAL 03 04 No -- No 0,1,2
IMAGE

RL RESET 09 0A No - No 0,1,2

AcT1 ACTIVATE 0D OE No - No 0,1,2
TABLE1

AcT2 ACTIVATE OF 10 No -- No 0,1,2
TABLE2

0oscC OPEN/CLOSE 11 12 No -- No 1,2
OSCILLOGRA
PHY

SUCt OPEN/CLOSE 13 14 (+VALUE) Yes* Number of No 1,2
EVENTS events to

delete

A OS ACTIVATE 17 18 No -- No 1,2
OSCILLOGRA
PHY

RAPER | SET NUMBER 35 36 (+VALUE) Yes* Number of No 2
OPENINGS openings

RCONT | SET I2 37 38 (+VALUE) Yes* I2 Counter No 2
COUNTER

SYNC TIME SYNC. FE (+VALUE) -- Yes* Date/Time Yes 0,1,2

Some operations require a value in order to be executed. For example, in order to synchronize one or several relays
we must command an operation indicating which type of command we would like to execute, but we must also
indicate the desired date and time. In this same way, if we wish to set the value of a counter, we will need to indicate
the type of command as well as the new value for the counter.

In order to send the new value, we can suggest the current value in the device. This value is in the map, on the
CURRENT column of the Operations table. We must take into account that if the referenced variable is a setting (for
example, in the case of counters), this value will have a minimum and a maximum to be taken into account.

Finally, some operations involving values can be performed in broadcast, that is, the same operation can be sent to
all the MIF units simultaneously. In this case, the operation value will be sent in the selection command, as it does not
need any password or confirmation. If we are not using broadcast, the operation value will be sent in the confirmation
command (in INTEL format, i.e. LSW-MSW), and it will be necessary to add the relay password. For example, for
setting the number of openings to 2, if the previous value was 10, the command would be the following:

Selection of a command for establishing the number of openings:

DIRECCION FUNCION INICIO #REGS #BYTES COMANDO CRC
01 10 00 00 0001 02 2F 00 BA 60
Answer:
DIRECCION FUNCION INICIO #REGS CRC
01 10 00 00 0001 01 C9
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Reading of the current value of the number of openings counter:

ADDRESS FUNCTION START #REC CRC
01 03 04 FC 0002 05 0B
Answer (the current value is 10, in hexadecimal 0x0A):
ADDRESS FUNCTION #BYTES VALUE CRC
01 03 04 0A 00 0000 F9 EB
Establish new value (=2) of the number of openings counter:
ADDRESS | FUNCTION | START | #REC |#BYTES | COMMAND PASSW VALUE CRC
01 10 00 05 0A 010000 | 02000000 | C137
00
Answer:
ADDRESS FUNCTION START #REC CRC
01 10 00 00 00 05 00 OA
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13.9 EVENTS

13.9.1. EVENTS READING

In order to read the relay events, fist we must read the memory position that defines “Total Events”, that is, the
number of events recorded by the relay since the last deletion.

We must take into account that only the last 32 events will be accessible, even if the counter shows a higher number.
On the other hand, for all MIF units, each stored event has a size of 32 bytes.
If we wish to read the relay events, fist we will need to send a command for opening Events, marked by the “Suct”

operation. This operation is performed as any other operation. In the following example we can see how we could
send this “Events Opening” command:

ADDRESS FUNCTION START #REC #BYTES COMMAND CRC
01 10 00 00 0001 02 13 00 AB 60
Answer:
ADDRESS FUNCTION START #REC CRC
01 10 00 00 0001 01 C9

In the following table we can read the Events values from the start position defined in the relay map. We must take
into account that the start position will be different for each relay model:

MODEL (OPTION) |START POSITION
0 No events

1 0450

2 0536

This way, each event will be located in the following positions:

EVENT POSITION

1 START

2 START + (32 bytes * 1)
3 START + (32 bytes* 2)
4 START + (32 bytes* 3)

32 START + (32 bytes* 31)

For each of the addressed events, we must take the values of each variable. These values will be located in the
following positions, referred to the event initiation:

BIT |DESCRIPTION FORMAT
0 Event Code F5
16 |Date/Time F1
64 |la F2
96 |Ib F2
128 |lIc F2
160 [In F2
192 | Trip operation by F4
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BIT |DESCRIPTION FORMAT
command
193 | Reset latch aux F4
208 | 50H Pickup F4
209 | 50NH Pickup F4
210 |51 Pickup F4
211 | 51N Pickup F4
212 | 50L Pickup F4
213 | 50NL Pickup F4
214 |49 Alarm F4
216 | 50H disabled F4
217 | 50NN disabled F4
218 |51 disabled F4
219 | 51N disabled F4
220 | 50L disabled F4
221 | 50NL disabled F4
222 | 49 disabled F4
223 | Trip disabled F4
224 | 50H Trip F4
225 | 50NH Trip F4
226 |51 Trip F4
227 | 51N Trip F4
228 | 50L Trip F4
229 | 50NL Trip F4
230 |49 Trip F4
231 | General trip F4
233 | Protection status F4
234 | Output 1 F4
235 | Output 2 F4
236 | Output 3 F4
237 |Output 4 F4
238 | Digital Input 1 F4
239 | Digital Input 2 F4
241 | Settings change disabled |F4
242 | Trip operation by input F4
244 | Breaker 52B F4
245 | Breaker 52A F4
246 | Active table change F4
247 | Oscillography trigg by DI |F4
248 | Breaker failure to open F4
249 | Breaker status F4
250 | Oscillo trigg by comm F4
251 |12 Alarm F4
252 | Cold load Pickup F4
253 | Settings change F4
254 | e2prom Failure F4
255 | User settings F4

The events window is started at 0, that is, if we read an event index that does not store any value, we will read 32
bytes started at 0x00.
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Finally, we must close the events window. When doing this, we must indicate how many events we would like to

delete. This way, if we do not want to delete any event, we will send a 0 (UINT16):

ADDRESS | FUNCTION | START | #REC #BYTES | COMMAND PASSW VALUE(=0) | CRC
01 10 00 00 00 04 08 14 00 01 00 00 00 00 00 FO 56
Answer:
ADDRESS | FUNCTION START #REC CRC
01 10 00 00 0004 Co7D
However, in this example we will delete three events:
ADDRESS | FUNCTION | START #REC #BYTES | COMMAND PASSW VALUE(=3) | CRC
01 10 00 00 00 04 08 14 00 01 00 00 00 03 00 FO A6
Answer:
ADDRESS | FUNCTION START #REC CRC
01 10 00 00 0004 00 7E
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13.10 OSCILLOGRAPHY

13.10.1. OSCILLOGRAPHY READING

In order to read oscillography data, we must first send a command to open the oscillography record:

ADDRESS

FUNCTION

START

#REC

#BYTES

COMMAND

CRC

01

10

0000

0001

02

11 00

AA 00

If there aren't any data, we will receive a NACK (MODBUS® error 07):

ADDRESS

FUNCTION

ERROR

CRC

01

90

07

0D C2

Otherwise, the relay will recognize the command and will prepare data for reading. The relay will answer the following
sequence when data is ready to be read:

ADDRESS

FUNCTION

START

#REC

CRC

01

10

00 00

0001

01 C9

Once the oscillography window opening command has been executed, we will be able to access the required
records. This information is divided into three blocks:

1. General oscillography data : Date and time, number of samples per second, total number of samples, line
frequency and oscillo index.

3. Current values and active table in the moment of the oscillography trigger.

3. Finally, oscillography data , formed by a certain number of samples of the current values and status. The length
of each of these records will be of 14 bytes for a MIF unit.

The memory positions for this data vary according to the MIF number, as shown below:

13.10.2. MODEL 0:
No oscillography available
13.10.3. MODEL 1:
GENERAL OSCILLOGRAPHY DATA. (0x1310)
MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS
1310 Date/Time 6 F1
1316 Samples per second 2 F5
1318 Number of samples 2 F5
131A Line frequency 2 F5
131C Oscillography index 2 F5
13-30 MIF Digital Feeder Protection GEK-106298A



NNEX 3 MODBUS MEMORY MAP OSCILLOGRAPHY

VALUES OF CURRENT AT TRIGGER TIME. (0x1300)

GEK-106298A

MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS

1300 la at trigger time 4 F2
1304 Ib at trigger time 4 F2
1308 Ic at trigger time 4 F2
130C In at trigger time 4 F2
OSCILLOGRAPHY DATA. (0x0880). Record length is 14 bytes

MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS

RECORD #1

880 la 2 F12
882 Ib 2 F12
884 Ic 2 F12
886 In 2 F12
888 0 50H Pickup 2 F4
888 1 50NH Pickup 2 F4
888 2 51 Pickup 2 F4
888 3 51N Pickup 2 F4
888 4 50L Pickup 2 F4
888 5 50NL Pickup 2 F4
888 6 49 Alarm 2 F4
888 7 Pickup 2 F4
888 8 50H Disabled 2 F4
888 9 50NH Disabled 2 F4
888 10 |51 Disabled 2 F4
888 11 | 51N Disabled 2 F4
888 12 | 50L Disabled 2 F4
888 13 | 50NL Disabled 2 F4
888 14 |49 Disabled 2 F4
888 15 | Trip disabled 2 F4
88A 0 50H Trip 2 F4
88A 1 50NH Trip 2 F4
88A 2 51 Trip 2 F4
88A 3 51N Trip 2 F4
88A 4 50L Trip 2 F4
88A 5 50NL Trip 2 F4
88A 6 49 Trip 2 F4
88A 8 TRIP 2 F4
88A 9 READY 2 F4
88A 10 | Outputl 2 F4
88A 11 | OutpuT2 2 F4
88A 12 | Output3 2 F4
88A 13 | Outputd 2 F4
88A 14  |Inputl 2 F4
88A 15 |InpuT2 2 F4
88C 6 Table change 2 F4
88C 14 | E2prom failure 2 F4
88C 15 | User Settings 2 F4
RECORD #2

88E la 2 F12
890 Ib 2 F12
892 Ic 2 F12
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OSCILLOGRAPHY DATA. (0x0880). Record length is 14 bytes

MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS

894 In 2 F12
896 0 50H Pickup 2 F4
896 1 50NH Pickup 2 F4
896 2 51 Pickup 2 F4
896 3 51N Pickup 2 F4
896 4 50L Pickup 2 F4
896 5 50NL Pickup 2 F4
896 6 49 Alarm 2 F4
896 7 Pickup 2 F4
896 8 50H Disabled 2 F4
896 9 50NH Disabled 2 F4
896 10 |51 Disabled 2 F4
896 11 |51N Disabled 2 F4
896 12 | 50L Disabled 2 F4
896 13 | 50NL Disabled 2 F4
896 14 |49 Disabled 2 F4
896 15 | Trip disabled 2 F4
898 0 50H Trip 2 F4
898 1 50NH Trip 2 F4
898 2 51 Trip 2 F4
898 3 51N Trip 2 F4
898 4 50L Trip 2 F4
898 5 50NL Trip 2 F4
898 6 49 Trip 2 F4
898 8 TRIP 2 F4
898 9 READY 2 F4
898 10 | OQutputl 2 F4
898 11 | OutpuT?2 2 F4
898 12 | OQutput3 2 F4
898 13 | OQutput4 2 F4
898 14  |Inputl 2 F4
898 15 |InpuT2 2 F4
89A 6 Table change 2 F4
89A 14 | E2prom failure 2 F4
89A 15 | User Settings 2 F4
RECORD #3

89C la 2 F12
RECORD #4

8AA la 2 F12
RECORD n. Number of records or samples is defined in General
Oscillography Data.

880+((n-1)*14d) [.. la ... ...
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13.10.4. MODEL 2
GENERAL OSCILLOGRAPHY DATA. (0x13F8)
MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS
13F8 Date/Time 6 F1
13FE Samples per second 2 F5
1400 Number of samples 2 F5
1402 Line frequency 2 F5
1404 Oscillography index 2 F5
VALUES OF CURRENT AT TRIGGER TIME. (0x13E6)
MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS
13E6 la at trigger time 4 F2
13EA Ib at trigger time 4 F2
13EE Ic at trigger time 4 F2
13F2 In at trigger time 4 F2
13F6 3 Active table at trigger time 2 F2
OSCILLOGRAPHY DATA. (0x0966). Record length is 14 bytes
MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS
RECORD #1
966 la 2 F12
968 Ib 2 F12
96A Ic 2 F12
96C In 2 F12
96E 0 50H Pickup 2 F4
96E 1 50NH Pickup 2 F4
96E 2 51 Pickup 2 F4
96E 3 51N Pickup 2 F4
96E 4 50L Pickup 2 F4
96E 5 50NL Pickup 2 F4
96E 6 49 Alarm 2 F4
96E 7 Pickup 2 F4
96E 8 50H Disabled 2 F4
96E 9 50NH Disabled 2 F4
96E 10 |51 Disabled 2 F4
96E 11 |51N Disabled 2 F4
96E 12 | 50L Disabled 2 F4
96E 13 | 50NL Disabled 2 F4
96E 14 |49 Disabled 2 F4
96E 15 | Trip disabled 2 F4
970 0 50H Trip 2 F4
970 1 50NH Trip 2 F4
970 2 51 Trip 2 F4
970 3 51N Trip 2 F4
970 4 50L Trip 2 F4
970 5 50NL Trip 2 F4
970 6 49 Trip 2 F4
970 8 TRIP 2 F4
970 9 READY 2 F4
970 10 |OQutputl 2 F4
970 11 | OutpuT?2 2 F4
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OSCILLOGRAPHY DATA. (0x0966). Record length is 14 bytes

MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS

970 12 | Output3 2 F4
970 13 | Outputd 2 F4
970 14  |Inputl 2 F4
970 15 |InpuT2 2 F4
972 5 Breaker 52a 2 F4
972 4 Breaker 52b 2 F4
972 9 Breaker Status 2 F4
972 8 Breaker failure to open 2 F4
972 11 |12 Alarm 2 F4
972 12 | Cold load pickup 2 F4
972 6 Table change 2 F4
972 14 | E2prom failure 2 F4
972 15 | User Settings 2 F4
RECORD #2

974 la 2 F12
976 Ib 2 F12
978 Ic 2 F12
97A In 2 F12
97C 0 50H Pickup 2 F4
97C 1 50NH Pickup 2 F4
97C 2 51 Pickup 2 F4
97C 3 51N Pickup 2 F4
97C 4 50L Pickup 2 F4
97C 5 50NL Pickup 2 F4
97C 6 49 Alarm 2 F4
97C 7 Pickup 2 F4
97C 8 50H Disabled 2 F4
97C 9 50NH Disabled 2 F4
97C 10 |51 Disabled 2 F4
97C 11 | 51N Disabled 2 F4
97C 12 | 50L Disabled 2 F4
97C 13 | 50NL Disabled 2 F4
97C 14 |49 Disabled 2 F4
97C 15 | Trip disabled 2 F4
97E 0 50H Trip 2 F4
97E 1 50NH Trip 2 F4
97E 2 51 Trip 2 F4
97E 3 51N Trip 2 F4
97E 4 50L Trip 2 F4
97E 5 50NL Trip 2 F4
97E 6 49 Trip 2 F4
97E 8 TRIP 2 F4
97E 9 READY 2 F4
97E 10 | Outputl 2 F4
97E 11 | OutpuT2 2 F4
97E 12 | Output3 2 F4
97E 13 | Outputd 2 F4
97E 14  |Inputl 2 F4
97E 15 |InpuT2 2 F4
980 4 Breaker 52b 2 F4
980 5 Breaker 52a 2 F4
980 6 Table change 2 F4
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OSCILLOGRAPHY DATA. (0x0966). Record length is 14 bytes

MEMORY BIT |DESCRIPTION LENGTH |FORMAT
ADDRESS

980 8 Breaker failure to open 2 F4
980 9 Breaker Status 2 F4
980 11 |12 Alarm 2 F4
980 12 | Cold load pickup 2 F4
980 14 | E2prom failure 2 F4
980 15 | User Settings 2 F4
RECORD #3

982 la 2 F12
RECORD #4

990 la 2 F12
RECORD n. Number of records or samples is defined in General
Oscillography Data.

966+((n-1)*14d) la

Once the oscillography data has been read and stored, we will proceed to close the oscillography window. In order to
do this, we will send the Oscillography record close command. The information will continue to be stored in the relay.
However, it will store only one oscillography window, and when an oscillography record is generated, it automatically
deletes the previous one.

DIRECCION | FUNCION INICIO #REGS #BYTES COMANDO CLAVE CRC
01 10 0000 0003 06 12 00 01 00 00 00 E4 OE
Answer:
DIRECCION | FUNCION INICIO #REGS CRC
01 10 00 00 00 03 80 08
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ANNEX 4 MODEM CONNECTION

If we wish to connect the relay to a remote PC, it will be necessary to previously link two modems to the telephone
line. The modem on the relay side will receive the call, and the modem on the PC side will make the call.

This way, both modems will be configured in different ways: the modem on the PC side will receive the commands
from the PC for starting or ending communication, and therefore it will make the call. The modem connected to the
relay will not receive any command from it; it will only accept communication whenever it is requested. Therefore, this
last modem will be configured in “dumb” mode, which means that it does not receive commands, and is in auto-reply
mode.

The M+PC is a DCE device (Tx=3, Rx=2 signals), so as regards TX and RX it works as a modem (which is also a
DCE device). Therefore, it is not necessary to cross the TX and RX signals in direct connection to the PC, which is a
DTE device (TX=2, RX=3 signals). However, in case of a connection via modem, it will be necessary to cross the wire
in the relay by means of a null modem, so that RX and TX signals are inverted, as we will be connecting two DCE
devices.

In addition, we must check whether the relay is directly connected to the modem via its RS232 port, or via an
RS232/RS485 converter. In this last case, we will have to verify whether the converter output is DTE or DCE, and use
a null modem in the second case. For example, the DAC300 converter incorporates two ports, a DCE and a DTE. In
the case of a F485 converter, an internal selector detects whether it is connected directly to a modem or relay (DCE)
or to a PC (DTE).

As regards the modem-modem, PC-modem, and Relay-modem communication baud rates, in the first cases, it is
recommended to be set at the same baud rate as the relay. The baud rate between relay and modem will always be
the one set for the relay.

In case of communication problems between both modems, it is recommended to reduce the line baud rate.
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141 HAYES MODEM

In order to establish communication between two HAYES modems, both of them must accept HAYES commands.
This is compulsory, as the PC will send specific commands for this type of modem. We must place the AT command
before every command. It is possible to group several commands inside an only command line (e.g. ATB1 and ATE1
equals ATB1EL).

However, we must take into account that each manufacturer will implement only one sub-group of the HAYES
commands, and therefore we cannot indicate an initiation command valid for every equipment. It is the customer’s
responsibility to determine which commands are accepted by a particular modem.

As a general rule, it is recommended to disable any data compression, hardware protocols, flux control or error
control. Some modems allow a command, e.g. &QO0, which selects the direct asynchronous mode.

The local modem configuration, that is, the configuration of the modem that makes the call, will be performed by
M+PC software, by means of the provided initiation command. In order to configure the remote modem (connected to
the relay), we need a communications program that allows sending HAYES commands. Any Windows® version
includes a program called HYPERTERMINAL (HYPERTRM.EXE) which allows to send HAYES commands by the
selected serial port. Besides, we can use any communications program allowing sending commands, such as
Procomm Plus or LAPLink. Once the modem is connected to the selected port in the program, and after setting the
communication parameters, we can send the required commands.

Later in this document we will detail the configuration that must be entered in some HAYES modems already tested.
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14.2 V.25BIS MODEM
M+PC software allows the modem making the call to accept V.25bis commands. In this case, the modem on the relay
side could be either HAYES or V.25bis, as it will not need to process any relay command.

The configuration of this kind of modem is performed by means of microswitches that set its operation. This way, the

software window for entering the modem initiation commands will only be operative if a HAYES modem has been
selected.
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14.3 SAMPLES OF SETTINGS FOR PARTICULAR MODEMS

In the following sections, we will detail some communications parameters, already tested for the following modems.

14.3.1. SPORTSTER FLASH X2 MODEM (HAYES)

Initiation commands for the modem on the PC side:

We will add the following commands to the default configuration:

&An  Enable/disable the ARQ result codes | Disable the ARQ result codes &AQ

&Hn  Sets the flux control for the data Flux control disabled &HO
transfer (TD).

&In Sets the software flux control for the | Software flux control disabled. &I0
data reception (RD).

&Kn  Enable/Disable data compression Data compression disabled &KO0

&Mn  Sets the error control (ARQ) for 1200 | Normal mode, error control disabled &MO0
bps and higher.

&Rn  Configures the hardware flux control | Modem ignores RTS. &R1
for data reception (DR) and transfer
request (RTS)

S15  Record with bit representation. Disable ARQ/MNP for V.32/V.32bis. S15=4

S32 Record with bit representation. Disable V.34. modulation S32=8

Initiation commands for the modem on the RELAY side

The following options must be added to the default configuration:

&An  Enable/disable the ARQ result codes | ARQ result codes are disabled &AO0

&Dn  Control the DTR operations About DTR control. &D0

&Hn  Sets the flux control for the data Flux control disabled &HO
transfer (TD).

&In Sets the software flux control for the | Software flux control disabled. &I0
data reception (RD).

&Kn  Enable/Disable data compression Data compression disabled &KO0

&Mn  Sets the error control (ARQ) for 1200 | Normal mode, error control disabled &MO0
bps and higher.

&Rn  Configures the hardware flux control | Modem ignores RTS. &R1
for data reception (DR) and transfer
request (RTS)
SO Sets the number of rings necessary | The modem will answer to the first ring. | SO=1
for answering in automatic answering
mode
S15  Record with bit representation. Disable ARQ/MNP for V.32/V.32bis. S15=4
S32 Record with bit representation. Disable V.34. modulation S32=8
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14.3.2. ZOOM PKT14.4

Initiation commands for the PC modem:
Commands:
BOEOL1I1M1IN1QOTVOWOX1YO
&C1&D2&G0&J0&K3&Q5&R1&S0&T5&X0&Y0
S Registers:
S00:001 |S01:000 |S02:043 |S03:013 |S04:010 |S05:008 |S06:002 |S07:050 |S08:002 |S09:006
S10:014 |S11:095 |S12:050 |S18:000 |S25:005 |S26:001 |S36:007 |S37:000 |S38:020 |S44:020
S46:138 | S48:007 | S95:000
Initiation commands for the Relay modem:
Commands:
B1EOL1M1N1QOTVOWOX4Y0
&C1 &D3 &G0 &J0 &KO &Q5 &R1 &S1 &T4 &X0 &Y0
S Registers:
S00:001 |S01:000 |S02:043 |S03:013 |S04:010 |S05:008 |S06:002 |S07:050 |S08:002 |S09:006
S10:014 |S11:095 |S12:050 |S18:000 |S25:005 |S26:001 |S36:007 |S37:000 |S38:020 |S44:020
S46:138 | S48:007 | S95:000

14.3.3. MODEM SATELSA MGD-2400-DHE (V.25BIS)

In this case, the modem initial configuration is set by changing the microswitches located in three sets on the bottom
of the units.

LOCATION OF MODEM MICROSWITCHES ON THE PC SIDE

Set 1l
N° DESCRIPTION VALUE
1 112 ETD/OFF ON
ON: Circuit 112 connected to ETD
OFF: Circuit 112 connected to ETD
2 112 ETD/ON OFF
ON: 108 circuit forced to CLOSED.
OFF: 108 circuit follows ETD’s 108 circuit
3 105 ETD/ON ON
ON: Circuit 105 forced to CLOSED.
OFF: Circuit 105 follows ETD’s 105circuit
4 TXA/TXB in a peer-to-peer line (PP) OFF
ON: In PP transfers through high channel.
OFF: In PP transfers through low channel.
5&6 |Baud ate selection for data transfer ON-OFF
ON-ON 1200
OFF-ON 2400
ON-OFF Automatic.
OFF-OFF Automatic.
7&8 | Automatic disconnection. ON-OFF
ON-ON No automatic disconnection.
OFF-ON Circuit 105.
ON-OFF Circuit 109.
OFF-OFF Circuits 105 and 109.
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Set 2

No. |DESCRIPTION VALUE

1 Synchronous format of protocol V25bis in option 108.2. | ON
ON: Character oriented format (BSC).
OFF: Bit oriented format (HDLC).

2&3 | Asynchronous character format for data transfer ON-OFF
ON-ON 8
OFF-ON 9
ON-OFF 10
OFF-OFF 11
4 Reception permission for remote loop 2 OFF

ON: Not permitted.
OFF: Permitted.

5&6 | Exploitation mode. OFF-OFF
ON-ON Point-to-point line
OFF-ON Automatic call as per 108.1.
ON-OFF RTC line without automatic call.
OFF-OFF Automatic call as per 108.2.
7 Number of calls for automatic answer ON
ON: 1 call.
OFF: 2 calls.
8 112 ETD/OFF ON

ON: Asynchronous operation.
OFF: Synchronous operation.

Set 3
No DESCRIPTION® VALUE
1&2 | Transmission timer selection. ON-ON
ON-ON 114
OFF-ON 113
ON-OFF 114/5
OFF-OFF 113
3 RTC Dialing system ON

ON: Multi-frequency dialing.
OFF: Loop opening pulse dialing

4 Status of circuit 109, during protocol V.25bis in RTC, OFF
option 108.2.

ON: Status of circuit 108 remains.
OFF: Remains open.

5 Selection, when starting, of manual or automatic OFF
answering mode.
ON: Automatic.
OFF: Manual.

6 Protocol selection. OFF
ON: HAYES Protocol.
OFF: V.25bis Protocol.

7&8 | Modem transmission level. ON-ON
ON-ON -6 dBm
OFF-ON -10 dBm
ON-OFF -6 dBm

OFF-OFF -15dBm
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LOCATION OF MODEM MICROSWITCHES ON THE RELAY SIDE

Set 1
N° DESCRIPTION VALUE
1 112 ETD/OFF ON

ON: Circuit 112 connected to ETD
OFF: Circuit 112 connected to ETD

2 112 ETD/ON ON
ON: 108 circuit forced to CLOSED.
OFF: 108 circuit follows ETD’s 108 circuit

3 105 ETD/ON ON
ON: Circuit 105 forced to CLOSED.
OFF: Circuit 105 follows ETD’s 105circuit

4 TXA/TXB in a peer-to-peer line (PP) ON
ON: In PP transfers through high channel.
OFF: In PP transfers through low channel.

5&6 | Baud rate selection for data transfer. ON-OFF
ON-ON 1200
OFF-ON 2400
ON-OFF Automatic.
OFF-OFF Automatic.
7&8 | Automatic disconnection. OFF-OFF
ON-ON No automatic disconnection.
OFF-ON Circuit 105.
ON-OFF Circuit 109.

OFF-OFF Circuits 105 and 109.

Set 2

N° DESCRIPTION VALUE

1 Synchronous format of protocol V25bis in option 108.2. | ON
ON: Character oriented format (BSC).
OFF: Bit oriented format (HDLC).

2&3 | Asynchronous character format for data transfer ON-OFF
ON-ON 8
OFF-ON 9
ON-OFF 10
OFF-OFF 11
4 Reception permission for remote loop 2 OFF

ON: Not permitted.
OFF: Permitted.

5&6 | Exploitation mode. ON-OFF
ON-ON Point-to-point line
OFF-ON Automatic call as per 108.1.
ON-OFF RTC line without automatic call.
OFF-OFF Automatic call as per 108.2.

7 Number of calls for automatic answer OFF
ON: 1 call.
OFF: 2 calls.

8 112 ETD/OFF ON

ON: Asynchronous operation.
OFF: Synchronous operation.
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Set 3
N° DESCRIPCION VALOR
1&2 | Transmission timer selection. ON-ON
ON-ON 114
OFF-ON 113
ON-OFF 114/5
OFF-OFF 113
3 RTC Dialling system OFF

ON: Multi-frequency dialling.
OFF: Loop opening pulse dialling

4 Status of circuit 109, during protocol V.25bis in RTC, OFF
option 108.2.

ON: Status of circuit 108 remains.
OFF: Remains open.

5 Selection, when starting, of manual or automatic ON
answering mode.
ON: Automatic.
OFF: Manual.

6 Protocol selection. OFF
ON: HAYES Protocol.
OFF: V.25bis Protocol.

7&8 | Modem transmission level. ON-ON
ON-ON -6 dBm
OFF-ON -10 dBm
ON-OFF -6 dBm
OFF-OFF -15 dBm

14-8 MIF Digital Feeder Protection GEK-106298A



ANNEX 5 HARMONIC FILTERING GENERAL PRINCIPLE OF OPERATION

The present document intends to give an overview on how the MIF relay deals with analog signals, in order to
help determine whether the relay is appropriate for certain applications.

15.1 GENERAL PRINCIPLE OF OPERATION.

MIF relays, as the rest of our digital relays, are based on the following functional diagram:

Tranzformer Artialiazing a0
T Fiter Converter CPU
Tap
Figure 1

Each of these blocks has its own functionality inside the general operation of the unit, as follows:

- Transformer (CT/VT) : It adapts the analog current and/or voltage signals to low level signals that can be
used by electronic devices. Additionally, they provide isolation between the environment and the relay.

- Tap: It turns current signals into voltage signals, which are better managed. Do not confuse with the tap
setting in the relay.

- Antialiasing Filter : It prevents high frequency signals (which cannot be recognised digitally) from entering
the analog-digital converter. The maximum breaking frequency for this filter is determined by the Nyquis
criterion, which states that the maximum frequency that can be recognised when sampling a signal is less
than half the sampling frequency.

In the MIF, the sampling is 16 times per cycle, that is, 800 Hz for a frequency set to 50 Hz, and 960 Hz for
a frequency set to 60 Hz.

On the other hand, in order to obtain a reliable oscillography record, it is important to have a high breaking
frequency in this filter.

This filter does not intend to filter the harmonics, this is better done digitally.

In the MIF, the antialiasing filter has a breaking frequency of approx. 260 Hz.

- Analog-Digital Converter : It turns the analog signals into digital, so that they can be managed by a
microcontroller.

- CPU: ltis the digital signal-processing unit; it takes tripping decisions, etc.

The CPU performs the DFT for current and voltage signals in order to obtain the vectors representing each
signal, which are used for all further calculations in the relay protection functions.
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15.2 DIGITAL FILTER

The first operation performed by the CPU with the voltage and/or current signal samples is the DFT.

The Discrete Fourier Transformation consists in decomposing a signal into a series of sinusoidal signals with
frequencies that are multiples of the fundamental frequency. If after this operation, we take the fundamental
frequency signal, and we disregard the rest of signals (harmonics), we will get a harmonic filter. This action is
performed by the MIF relay.

The MIF uses a complete cycle recursive DFT, that is, for each sample it calculates the phasor from the
previous sample phasor and the difference between the current sample and the previous cycle sample. This makes
the relay require a complete cycle to obtain the correct measure value.

In the following figure (figure 2), we can see how the measure is established from a signal value that changes
from O to 1.

Figure 3 shows the answer from the digital filter with the frequency. The figure shows how all the high level
harmonics are eliminated. This makes the MIF suitable for applications where it is necessary to filter any type of
harmonic, for example, the 2" and 3", which are the most commonly found in electrical lines.
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Figure 2
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Figure 3
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Figure 3 can experience small variations for frequencies that are not the fundamental and its harmonics, as the
measure varies for these frequencies. As an example, we can see in figure 4 how a relay measure varies when it is
set to 50 Hz, and it is being applied 60 Hz.
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1.2 4
1 e S G PN R P\
N AVAYAVAVAVAVAVAVAVAVAVAY,
0,6 /
i
0,2 /
M
0 15 30 45 60 75 20

SAMPLES

Figure 4

This case will never occur for the fundamental frequency and its harmonics, where the filter gain is always 1 and 0
respectively.
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ANNEX 6 STATUS LIST

STATUS LIST

NAME DESCRIPTION OPTION | OPTION | OPTION
0 1 2
Model Relay model v v v
Version Flash version v v v
Date/Time Current date and time v v v
Identification Value entered in the “identification” field (advanced v v v
settings group)
I current v v v
Thermal Image Thermal image v v v
50H Pickup 50H unit pickup v v v
50L Pickup 50L unit pickup v v v
51 Pickup 51 unit pickup v v v
49 Alarm 49 unit alarm v v v
Pickup It is enabled when any of the protection functions trip v v v
is permitted
50H Disabled Inhibition of 50H unit trip by digital input v v v
50L Disabled Inhibition of 50L unit trip by digital input v v v
51 Disabled Inhibition of 51 unit trip by digital input v v
49 Disabled Inhibition of 49 unit trip by digital input v v
Trip disabled General trip inhibition by digital input v v
50H Virtual trip* 50H unit virtual trip v v v
50L Virtual trip* 50L unit virtual trip v v v
51 Virtual trip* 51 unit virtual trip v v v
49 Virtual trip* 49 unit virtual trip v v v
General virtual trip* General virtual trip v v v
50H Trip 50H unit trip v v v
50L Trip 50L unit trip v v v
51 Trip 51 unit trip v v v
49 Trip 49 unit trip v v v
50 Trip Any 50 unit trip (50H, 50L, 50NH, 50NL) v v v
Trip General trip v v v
Protection Entered value in the “relay status” setting (general v v v
settings group)
Events Number of events produced since the last time they v v
were deleted
Active table Shows which table is active (table 1 or table 2) v v v
Frequency Frequency value entered in the “Frequency” setting v v v
(general settings group)
Alarm Alarm contact status. This contact is enabled when v v v
“Protection” is out of service, or when all trips are
disabled (either by setting or by digital input).
Output 1 Status of Auxiliary Output 1 v v v
Output 2 Status of Auxiliary Output 2 v v v
Output 3 Status of Auxiliary Output 3 v v v
Output 4 Status of Auxiliary Output 4 v v v
Input 1 Status of Digital Input 1 v v v
Input 2 Status of Digital Input 2 v v v
Ready Status of the READY LED. Same as for the alarm v v v
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NAME DESCRIPTION OPTION | OPTION | OPTION
0 1 2
contact.
Trip LED TRIP LED status v v v
LED 1 LED 1 status v v v
LED 2 LED 2 status v v v
LED 3 LED 3 status v v v
LED 4 LED 4 status v v v
Logic 1 Output status of logic 1 v
Logic 2 Output status of logic 2 v
Logic 3 Output status of logic 3 v
Logic 4 Output status of logic 4 v
Table change Shows whether the Table 2 selection by digital input v v
is active. If so, Table 2 is shown; if not, the set table is
activated.
Settings change Shows whether the Settings Change is inhibited by v v
disabled digital input. If so, it is not possible to change settings
or command operations from the PC or the MMI. The
table change is permitted by digital input.
Cold load pickup Shows whether the cold load pickup is activated. v
Breaker 52a Status of the breaker terminal A. v
Breaker 52b Status of the breaker terminal B v
Breaker status Breaker status v
Breaker failure Indicates a breaker failure v
Counter Value of the I’ counter v
Number of openings | Number of openings v
12 Alarm Active when I counter value exceeds the counter v
maximum limit, set in the BREAKER FAILURE TO
OPEN group of settings.
Local/remote Active when the MMl is on the settings or operations v v v
menu.
E2prom failure Active when an e2prom failure is detected v v v
User Settings Active when the default settings are replaced by v v v

user’s settings.

* Virtual trips are outputs of the corresponding protection units. These will become real trips if the trip permissions for

those units are enabled.

MOD 0: MIFN*0*EO000*00*
MOD 1: MIF N*0*E100*00*
MOD 2: MIF N*O*E200*00*
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