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over current + earth fault relay
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S: STANDARD SAFETY STATEMENTS

S - 1: Attention:

The information in the Safety Section of the equipment documentation is intended to ensure that
equipment is properly installed and handled in order to maintain it in a safe condition.

It is assumed that everyone who will be associated with the equipment will be familiar with safety
instructions.

When electrical equipment is in operation, dangerous voltages will be present in certain parts of
The equipment. Failure to care, incorrect use, or improper use may endanger personnel and
equipment and also cause personal injury or physical damage.

Before working in the terminal strip area, the equipment must be isolated.

Proper and safe operation of the equipment depends on appropriate shipping and handling,
proper storage, installation and commissioning, and on careful operation, maintenance and
servicing. For this reason only qualified personnel may work on or operate the equipment.

S - 1.1: Qualified personnel are individuals who:

« Are familiar with the installation, commissioning, and operation of the equipment and of the
system to which it is being connected;

 Are able to safely perform switching operations in accordance with accepted safety

engineering practices and are authorized to energize and de-energize equipment and to isolate,
ground, and label it.

« Are familiar in the care and use of safety apparatus in accordance with safety engineering
practices;

« Are familiar in emergency procedures (first aid).

The equipment documentation gives instructions for its installation, commissioning, and
operation. However, the manual cannot cover all conceivable circumstances or include detailed
information on all topics. In the event of questions or specific problems, do not take any action
without proper authorization. Contact the appropriate FMA technical sales office and request the
necessary information.

MAPro10 2T




ol 6“)’“ 257

AFM 26431278N ER Fars Mehvar Azema

S — 2: Technical specifications for safety

Unless otherwise stated in the equipment technical manual, the following data is applicable:
S - 2.1: Protective fuse rating

The recommended maximum rating of the external protective fuse for equipment is 16A,
high rupture capacity (HRC) Red Spot type NIT, or TIA, or equivalent. Unless otherwise stated
in equipment technical manual, the following data is applicable. The protective fuse should
be located as close to the unit as possible.
CAUTION - CTs must NOT be fused since open circuiting them may produce lethal hazardous
voltages.

S - 2.2: Protective class

IEC 60255-27: 2005, EN 60255-27: 2006
Class | (unless otherwise specified in the equipment documentation). This equipment requires
a protective conductor (earth) connection to ensure user safety.

S - 2.3: Installation category

IEC 60255-27: 2005, EN 60255-27: 2006
Installation Category IlI
Distribution level, fixed installation.

Equipment in this category is qualification tested at 5 kV peak, 1.2/50 ps, 500 Q, 0.5 J, between
all supply circuits and earth and also between independent circuits.

S -2.4: Environment

The equipment is intended for indoor installation and use only. If it is required for use in an
outdoor environment then it must be mounted in a specific cabinet or housing or front covered
with special FMA cover which will enable it to meet the requirements of IEC 60529 with the
classification of degree of protection IP54 (dust and splashing water protected).

Pollution Degree - Pollution Degree 2 Compliance is demonstrated by reference
Altitude - Operation up to 2000m to safety standards.
IEC 60255-27:2005
EN 60255-27: 2006

MAPro10 3T
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I: INTRODUCTION

| -1: Introducing MAPro10

The MAProl10 range of FMA relays are universal over current and earth fault relays.
This type of relays have been designed to control, protect and monitor industrial installations,
public distribution networks and substations and for EHV and HV transmission networks.

MAPro10 relays provide comprehensive over current protection. In addition to its protective
functions, each relay offers control and recording features, such as trip circuit supervision,
circuit breaker control, inrush restrain, thermal overload, multi shot auto reclosing,
broken conductor, cold load pick up, negative sequence over current, and
under current with blocking facility.

They can be fully integrated to a control system so protection, control, data acquisition and
recording of faults, events and disturbances can be made available.

Tablel shows the functions which are available in several types of MAPro10x relays.

The relays are equipped on the front panel with a liquid crystal display (LCD) including 2 x 16
back-light alphanumerical characters, a tactile 7 button numerical keypad (to access all settings,
clear alarms and read measurements) and 7 fully configurable LEDs that indicate the status of
MAPro10 relays plus one green healthy LED which blinks every second when relay is OK.

In MAProl0/T2 type, the configurable LEDs are increased to 10, and also the front keypad
contains numerical keys to make the settings easier.

In addition, the use of the front USB communication port makes it possible to read, reinitialize
and change the settings of the relays, if required, from a local computer loaded with related PC
software. Also by the rear RS485 communication port it possible to read, reinitialize and change
the settings of the relays, read fault, and events with time tag, from a remote terminal software.

Also it is easily possible to access to events, faults, and disturbances via the USB front
connector. If you have the system password, you will be able to change the settings via this
connector. All of the a.m. facilities are possible by the special FMA MAPro setting PC software
installed on a PC or laptop.

Its flexibility of use, reduced maintenance requirements and ease of integration allow the MAPro
relays, to provide an adaptable solution for the problems of the protection of electric networks.

| - 2: General considerations

| -2.1: Receipt of relays

MAPTro protective relays, although generally of robust construction, require careful treatment prior
to installation on site. Upon receipt, relays should be examined immediately to ensure no damage
has been sustained in transit. If damage has been sustained during transit a claim should be made
to the transport contractor and also FMA should be promptly notified.

MAPro10 4T




ol 6““}“ 257

AFM 26431278N ER Fars Mehvar Azema

Relays that are supplied not mounted and not intended for immediate installation should be
returned to their protective Styrofoam case.

| - 2.2: Electrostatic discharge (ESD)

The relays use components that are sensitive to electrostatic discharges.

The electronic circuits are well protected by the metal case and the internal module should not
be withdrawn unnecessarily. When handling the module outside its case, care should be taken
to avoid contact with components and electrical connections. If removed from the case for storage,
the module should be placed in an electrically conducting antistatic bag.

There are no setting adjustments within the module and it is advised to avoid unnecessary
disassembling. Although the printed circuit boards are plugged together, the connectors are a
manufacturing aid and not intended for frequent dismantling; in fact considerable effort may be
required to separate them. Touching the printed circuit board should be avoided, since
complementary metal oxide semiconductors (CMOS) are used, which can be damaged by static
electricity discharged from the body.

| - 2.3: Handling of electronic equipment

A person’s normal movements can easily generate electrostatic potentials of several thousand
volts. Discharge of these voltages into semiconductor devices when handling electronic circuits can
cause serious damage, which often may not be immediately apparent but the reliability of the circuit
will have been reduced.

The electronic circuits are completely safe from electrostatic discharge when housed in the case.
Do not expose them to risk of damage by withdrawing modules unnecessarily.

Each module incorporates the highest practicable protection for its semiconductor
devices. However, if it becomes necessary to withdraw a module, the following precautions
should be taken to preserve the high reliability and long life for which the equipment has
been designed and manufactured.

1. Before removing a module, ensure that you are at the same electrostatic potential as the
equipment by touching the case which is connected to the protective conductor terminal.

2. Handle the module by its front plate special handle, frame or edges of the printed circuit board.
Avoid touching the electronic components, printed circuit track or connectors.

3. Do not pass the module to another person without first ensuring you are both at the same
electrostatic potential. Shaking hands achieves equal potential.

4. Place the module on an antistatic surface, or on a conducting surface which is at the same
potential as yourself.

5. Store or transport the module in its protective Styrofoam case.

If you are making measurements on the internal electronic circuitry of an equipment in service,
it is preferable that you are earthed to the case with a conductive wrist strap.

Wrist straps should have a resistance to ground between 500kQ) — 10MQ.

If a wrist strap is not available you should maintain regular contact with the case to prevent a
build-up of static. Instrumentation which may be used for making measurements should be earthed
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to the case whenever possible. More information on safe working procedures for all electronic
equipment can be found in BS5783 and IEC 147-OF. It is strongly recommended that detailed
investigations on electronic circuitry or modification work should be carried out in a special
handling area such as described in the above-mentioned BS and IEC documents.

| -2.4: Relay mounting

Relays are dispatched either individually or as part of a panel/rack assembly.
If an MAL-TBOL1 test block is to be included it should be positioned at the right-hand side of the
assembly (viewed from the front). Modules should remain protected by their metal case during
assembly into a panel or rack.

For individually mounted relays an outline diagram is supplied with relay packing and also in this
technical guide showing the panel cut-outs and drilling centers.

I -2.5: Unpacking

Care must be taken when unpacking and installing the relays so that none of the parts is
damaged or the settings altered. Relays must only be handled by skilled persons. The installation
should be clean, dry and reasonably free from dust and excessive vibration.

The site should be well lit to facilitate inspection. Relays that have been removed from their
cases should not be left in situations where they are exposed to dust or damp. This particularly
applies to installations which are being carried out at the same time as construction work.

| -2.6: Storage

If relays are not to be installed immediately upon receipt they should be stored in a place
free from dust and moisture in their original cartons.

It is better to care about dust which collects on a carton may, on subsequent unpacking, find its
way into the relay, or in damp conditions the carton and packing may become impregnated with
moisture.

Storage temperature: —25°C to +70°C.

MAPro10 6T
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| - 3: Main functions

The table in the next page shows the functions available for the different models
of the MAPro10 range of relays.

MAPro10 7T
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Single phase overcurrent

Earth fault overcurrent

Sensitive earth fault overcurrent

3 phase overcurrent + earth fault

Undercurrent detection with blocking
logic

Single phase trip output facility
(phase distinction in phase O.C. trip)

Negative sequence overcurrent

Latching output contacts

Broken conductor detection

Cold load pick up

Trip circuit supervision

Multi shot auto reclose

Setting groups

Selective relay & input scheme logic

Circuit Breaker Control

Thermal Overload

AND/OR logic in phase O.C.

True RMS & Negative & positive
seq. measurement

Inrush Restrain

Event records

Fault records

Disturbance records

Communication protocol

Rear RS485 & front USB
communication

No. of digital inputs

No. of output relays

Over current blocking logic

Auto reclose active on fault detection

Input/output/LED label define &
monitoring
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| — 4: Installation

1- Unscrew the upper &
lower nuts at the front of relay.

2 - Remove fixative clamps from back Phoenix terminals

3 - Remove Phoenix female terminals

4 - Withdraw the relay from its case.

5 - Unscrew the Earth screw at the back of relay case.

MAPro10 9T
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6- Fix the relay case on the panel and fasten the screws then put & fix the relay in its
case. Fasten the front upper & lower nuts, put female green connectors, and after wiring, put
and fasten fixative clamps & back earth connection screw.

MAPro10 10T
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T: Technical Data & Function Characteristics

T -1 Protection Functions

T-1.1 — Phase over current:

-Phase current setting range: 0.1 to 25I, step of 0.01l,
-Thresholds: 3 independent levels, 1>, I>>, [>>>
-I> setting range: 0.1 to 25I,
-I>> setting range: 0.1 to 25lI,
-I>>> setting range: 0.1 to 25I,

Note: When I> or I>> threshold is associated to an IDMT curve, it is
recommended to set it to max value of 21,

Note: I>>> threshold can only be assigned to DMT operation.

-Hysteresis: 95%

-Shortest operation time: <40 mSec (Instantaneous operation)
-Drop out time: <60 mSec (If reset time = 0)

-Definite time delay (for trip & reset): 0 to 600 Sec step of 0.01 Sec
-IDMT curves for trip: 1EC: Short time Inverse (STI)

Standard Inverse (SI)
Very Inverse (VI)
Extremely Inverse (EI)
Long Time Inverse (LTI)
|EEE: Moderately Inverse (IMI)

Very Inverse (IVI)
Extremely Inverse (IEI)

-IDMT curves for reset (optional): Standard Inverse (SI)
Very Inverse (VI)

Extremely Inverse (EI)

MAPro10 11T
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-Time multiplier setting: Trip: 0.01to 1.5 step of 0.01
Reset (optional): 0.01 to 3.2 step of 0.01

T-1.2 - Neutral/Earth fault over current protection

-Earth current setting range: 0.01 to 8I, step of 0.01l,
-Thresholds: 3 independent levels, Ic>, 1>>, [(>>>
-le> setting range: 0.01 to 8le, Step of 0.01

-le>> setting range: 0.01 to 8le, step of 0.01

-le>>> setting range: 0.01 to 8le, step of 0.01

Note: When I.> or [>> threshold is associated to an IDMT curve, it is
Recommended to set it to Max value of 2lg,

Note: I.>>> threshold can only be assigned to DMT operation.

-Hysteresis: 95%
-Shortest operation time: <40 mSec (Instantaneous operation)
-Drop out time: <60 mSec

-Definite time delay (for trip & reset): 0to 600 Sec step of 0.01 Sec
-IDMT curves for trip: IEC: Short time Inverse (STI)
Standard Inverse (SI)
Very Inverse (VI)
Extremely Inverse (EI)
Long Time Inverse (LTI)
|EEE: Moderately Inverse (IMI)
Very Inverse (IVI)
Extremely Inverse (IEI)
-IDMT curves for reset (optional): Standard Inverse (SI)
Very Inverse (VI)

Extremely Inverse (EI)
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-Time multiplier setting: Trip: 0.01to 1.5 step of 0.001
Reset (optional):  0.01to 3.2 step of 0.001

T-1.3 — Sensitive Earth fault over current protection

-Earth current setting range: 0.005 to 2.5l¢, step of 0.001l,
-Thresholds: 3 independent levels, s>, lse>>, 15e>>>
-lse> setting range: 0.005 to 2.5l¢, step of 0.001
-lse>> setting range: 0.005 to 2.5l¢, step of 0.001
-lse>>> setting range: 0.005 to 2.5l¢, step of 0.001

Note: When Ie> or Ise>> threshold is associated to an IDMT curve, it is recommended

to set it to Max value of 2len .

Note: Ise>>> threshold can only be assigned to DMT operation.

-Hysteresis: 95%
-Shortest operation time: <40 mSec (Instantaneous operation)
-Drop out time: <60 mSec

-Definite time delay (for trip & reset): 0 to 600 Sec step of 0.01 Sec
-IDMT curves for trip: 1EC: Short time Inverse (STI)
Standard Inverse (SI)
Very Inverse (VI)
Extremely Inverse (EI)
Long Time Inverse (LTI)
IEEE: Moderately Inverse (IMI)
Very Inverse (IVI)
Extremely Inverse (IEI)
-IDMT curves for reset (optional): IEEE Moderately Inverse (IMl)
IEEE Very Inverse (IVI)
IEEE Extremely Inverse (V1)

MAPro10
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-Time multiplier setting: Trip: 0.01to 1.5 step of 0.001
Reset (optional):  0.01 to 3.2 step of 0.001

T-1.4 - Under current protection

- Phase under current setting range(l<):  0.02 to 1l,, step of 0.01
- Time delay setting range: 0 to 150 Sec step of 0.01 Sec
- Hysteresis: 105%
- Blocking facility: ~ 1- By digital inputs, 1 or 2 or both
2- By threshold, range: 0 — 10 In step of 0.1 In

T - 2: Recording
T-2.1 - Event recording
-Capacity: 75 events (saved in log memory)
-Event types: Any change in settings
Change in state of digital inputs

Automation function alarms

Pick up
-Data: Event label + date & time (accuracy: 10mSec)
T-2.2 - Fault recording
-Capacity: 10 faults (saved in log memory)
-Fault types: Any selected protection trip or alarm
-Data: Protection label

AC measurements (3 phase & earth RMS)
Fault magnitude

Fault date & time (time accuracy: 10 mSec)

MAPro10 m 14T
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Also faults can be observed via front display by pressing “READ” key and scrolling faults by
“‘up” & “down” keys. Events and faults are recorded in txt format.
The accordance of the event and fault files with the original generated ones can be checked
by “CRC check” tab in PC software.

T-2.3- Disturbance recording

-Capacity: 10 records (saved in log memory)
-Record sampling rate: 16 samples/cycle

-Pre fault time: 0.2 — 3 sec (10 - 150 cycles) step of cycle (20ms)
-post fault time: 0.2 — 5 sec (10 - 250 cycles) step of cycle (20ms)
-Data: According to Com trade format

-Trigger: Pick up or trip

Along with disturbance data, another file can be received which contains the state
of inputs & outputs, configured for different protections.
Disturbance files can be received via front USB port by MAPro setting PC Software

or communication protocol.

Sucmmm:  some | ncarr pane Lauaur araren, raamnn

MAPra10 Rev 30 (OFFLINE MODE)

Measurement Seftngs | Is»  Is»  IEs  IEs» IE»s» 122 < AR lmsh TCS CLP  BC.  Llogic CB.Cd
Configurations
CT Ratio Group Selection : Under Block Config - Other Confige -
FHPim(A) CTPHSec EPim(A) CTESec Under Block Input
1000 HH”\ v| 1000 E‘H”‘ v‘ RMS/FFT  FFT UBLK Level O s Pickup Relay | Relay Off
One
Actve group UBLKLED  LEDOF O Gnelret Remote Feset |OF

() Two Input

Trip Alam For Line Disturbance Info
Prefault Record time (Cycle) 10 3]

I = N
Phase A Phase B Phase C Postfault time ) s

LED of |oF | of S—
Relay OF ||OF | Off ® Pokp O Top Senal [1234 | Get Setting from Relay

Communication
Read Delete Export Calibration

Identity Check Factor

Di

Di

[1 Moniter Direction Block

Delete Import Calibration
[ Enable IEC103 Read Events. Read Faults EventiFault Facior

9 5 Import Setting Export Setting Upload Setting
e || Faree | [

Setting has been imported successfully at 11:18:20
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T- 2.4 Time and date setting

The time and date of relay can be set and updated according to PC time and date
by an option of PC software when relay is connected to laptop or can be updated via
communication protocols (Modbus or IEC60870-5-103).

The relay time and date can be observed on display by pressing “up” key when

you are not in setting menus. By pressing “CLEAR” key you will return to main menu.

T- 2.5 Measurements monitoring:
Measurements, containing the following items, are shown on display via

measurement menu:

- 1a (Ir), Ig (Is), Ic (I7) and le rms values.

- 11 (positive sequence), and 12 (negative sequence), rms values.

- 12/11 ratio.

- In — Ifn (true rms minus rms value of fundamental frequency).

(means the total rms value of harmonics).

- Max of IA, IB, IC from the last resetting. Any time you can reset the Max values by

pressing “up” key when you are observing any of them.

-Phase angle (©) of Iz and I related to 15 in degrees (Ia = 0).

T - 3: Communication

T- 3.1 RS485 (rear connector, twisted pair wire)

-Protocol: IEC60870-5-103/Modbus RTU
-Baud rate: 19200, 38400
-Connector: screw type/cable shoe

-Application: Transfer of information & remote programming

MAPro10 16T
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T- 3.2 USB (front connector)
-Connector: Mini USB standard connector
-Application: Information extraction & system programming by a
local PC or laptop
T-4 Inputs & outputs
T-4.1 AC inputs

-Phase current inputs: 1A & 5A by connection (specified in setting)
-Earth current input: 1A & 5A by connection (specified in setting)
-Frequency: 50 Hz

-Burden: phase: <0.035VA for 1A input

<0.4VA for 5A input
Earth: <0.01VA for 1A input at 0.1A
<0.05VA for 5A input at 0.5A
-Current thermal withstand: 1 Sec at 501,
2 Sec at 25I,
Continuous at 4l,
T- 4.2 Logic inputs & outputs
-Logic inputs: Independent optical isolated
Burden <10mA
Voltage range 35 to 150Vdc
Recognition time <5mSec
-Logic outputs: Dry contacts
Contact ratings: AC max 10A/250V, 50W resistive, 25W
Inductive with L/R 40mSec
DC max 0.3A/135V, 40W L/R 30mSec
Contact operation time: <10mSec
Contact electrical & mechanical operate lifetime:

>100000 times (at rated load)

MAPro10 17T
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T-4.3:

T-4.4:
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Power supply

-Aux. voltage range: 60 to 180Vac/dc, 48 to 150Vdc for MAPro107
others by order

-Ripple: <8%

-Burden: 3W min, 6.8W max with all output relays energized.

Accuracy

-0O.C. thresholds: +/- 3% or 1mA whichever is greater

-Trip time: Definite time:  +/-2%, min: 50mSec

Inverse curves: +/-5%

MAPro10
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Accuracy tables related to operate & reset times

IEC curves
Type of curve Tripping time (in seconds) for TMS =1
IEC 2 x | threshold 10 x | threshold
Nominal Min Max Nominal Min Max
+/- 12.5 % for nominal tripping time +/- 5 % for nominal tripping time
Accuracy
or 50mSec. Whichever is greater or 50mSec. Whichever is greater
STI 1.78 1.56 2 0.518 0.448 | 0.588
Sl 10.03 8.78 11.28 2971 2.822 | 3.119
Vi 13.5 11.81 15.19 15 1.425 | 1.575
El 26.67 23.33 30 0.808 0.738 | 0.878
LTI 120 105 135 13.33 12.667 14

IEEE curves
Type of curve Tripping time (in seconds) for TMS =1
IEEE 2 x | threshold 10 x | threshold
Nominal Min Max Nominal Min Max
+/- 12.5 % for nominal tripping time +/- 5 % for nominal tripping time
Accuracy
or 50mSec. Whichever is greater or 50mSec. Whichever is greater
IMI 3.8032 | 3.3278 | 4.2786 1.2068 | 1.1465 | 1.2671
VI 7.0277 | 6.1492 | 7.9062 0.6891 | 0.6191 | 0.7591
IEI 9.5215 | 8.3313 | 10.7117 | 0.4063 | 0.3363 | 0.4763
DMT Accuracy +/- 1 % or +/-50mSec, whichever is greater

Reset time accuracy

+/- 1 % or +/-50mSec, whichever is greater

Note: If IDMT operation is considered, for high threshold settings (>15I, for phase, >5I, for earth & >1.4l, for sensitive earth),

and currents more than 2I,, the mentioned accuracy will not be completely valid because of saturation.

MAPro10

19T
)




ol ‘5“}“ 257

AFM 26431278N ER |
Fars Mehvar Azema

T-4.5: Inverse time curves

-The mathematical inverse time relations are:

0.05
STI: t= T00%
(E) -1
0.14
Sl: = TIN00Z
(E) -1
VI 13.5
' (-1
80
El: t= IV
(z) -1
LTI: e
(E)_l
IMI: t=-2%15 10114
() -1
IVI; t=—221 10491
(%) -1
IEI: t=-222_ 101215

(1) -1

NOTE: In all above relations, TMS (Time Multiplier Setting) is supposed to be 1, else
TMS should be multiplied by t.

NOTE: In above relations, t is trip time, | is the value of fundamental frequency of

current at tripping time, and I is the threshold current setting.

T-4.6 Inverse time curves for reset time (optional)

-The mathematical inverse time relations for reset are:

4.85
IMI: =

1-(1)’
IVI: t=—222

1-(5;)
IEI: t =221

()’

NOTE: In all above relations, TMS (Time Multiplier Setting) is supposed to be 1, else t should be multiplied by TMS.

MAPro10 20T
)




ol 6““}“)5-’“
AFM 26431278N ER |
Fars Mehvar Azema

T - 5: Ancillary(Automation) functions for protection

T-5.1 — Cold load pick up

When a feeder circuit breaker is closed in order to energize a load, the current levels that flow for a
period of time following energizing, may be far greater than the normal load levels. Consequently,
overcurrent settings that have been applied to provide overcurrent protection may not be suitable during
this period of energizing (cold load), as they may initiate undesired tripping of the circuit breaker.

This scenario can be prevented with Cold Load Pickup (CLP) functionality.

The Cold Load Pick-Up (CLP) logic works by raising the overcurrent settings of selected stages, for
the cold loading period. The CLP logic therefore provides stability, whilst maintaining protection during
the start-up. This function acts upon all overcurrent and earth fault stages.

CLP operation occurs when the circuit breaker remains open for a time greater than tcold and is
subsequently closed. CLP operation is applied after tcold and remains for a set time delay of tclp
following closure of the circuit breaker. The status of the circuit breaker is provided either by means
of the CB auxiliary contacts or by means of an external device via logic inputs. Whilst CLP operation
is in force, the CLP settings are enabled After the time delay tclp has elapsed,
the normal overcurrent settings are applied and the CLP settings are disabled.

-Range: 20 to 500% of nominal setting step of 1%
-Time delay (tclp): 0.1 to 3600 Sec step of 0.01 Sec
-Cold time (tcold): 0.1 to 3600 Sec step of 0.01 Sec(Optional)

-This function can be considered as a choice for each of the protections:

1>,1>> 15> [ >, 1.>> . >>> 1,>

T-5.2 — Multi shot auto reclose

Introduction:

It is known that approximately 80 - 90% of faults are transient in nature. This means that most
faults do not last long and are self-clearing. A common example of a transient fault is an insulator
flashover, which may be caused for example by lightning, clashing conductors or wind-blown debris.
A transient fault, such as an insulator flashover, is a self-clearing ‘non-damage’ fault. The flashover
will cause one or more circuit breakers to trip, but it may also have the effect of clearing the fault. If

the fault clears itself, the fault does not recur when the line is re-energized. The remaining 10 — 20%

MAPro10 21T
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of faults are either semi-permanent or permanent. A small tree branch falling on the line could cause
a semi-permanent fault. Here the cause of the fault would not be removed by the immediate tripping
of the circuit, but could be burnt away during a time-delayed trip. Permanent faults could be broken
conductors, transformer faults, cable faults or machine faults, which must be located and repaired
before the supply can be restored.

In the majority of fault incidents, if the faulty line is immediately tripped out, and time is allowed for
the fault arc to deionize, reclosing of the circuit breakers will result in the line being successfully
re-energized.

Auto reclose schemes are used to automatically reclose a circuit breaker a set time after it has
been opened, due to operation of a protection element. On HV/MV distribution networks, auto
reclosing is applied mainly to radial feeders, where system stability problems do not generally arise.
The main advantages of using auto reclose are:

- Minimal interruption in supply to the consumer

- Reduction of operating costs - fewer man hours in repairing fault damage and the possibility
of running unattended substations

- With Auto reclose, instantaneous protection can be used which means shorter fault
durations. This in turn means less fault damage and fewer permanent faults.(This advantage
is optional and should be requested by customer.)

Auto reclosing provides an important benefit on circuits using time-graded protection, in that it allows
the use of instantaneous protection to provide a high speed first trip. With fast tripping, the duration of the
power arc resulting from an overhead line fault is reduced to a minimum. This lessens the chance of
damage to the line, which might otherwise cause a transient fault to develop into a permanent fault.

Using instantaneous protection also prevents blowing of fuses in teed feeders, as well as reducing
circuit breaker maintenance by eliminating pre-arc heating.

When instantaneous protection is used with auto reclosing, the scheme is normally arranged to block
the instantaneous protection after the first trip. Therefore, if the fault persists after re-closure, the
time-graded protection will provide discriminative tripping resulting in the isolation of the faulted section.
However, for certain applications, where the majority of the faults are likely to be transient, it is common
practice to allow more than one instantaneous trip before the instantaneous protection is blocked.

Some schemes allow a number of re-closures and time-graded trips after the first instantaneous trip,
which may result in the burning out and clearance of semi-permanent faults. Such a scheme may also be
used to allow fuses to operate in teed feeders where the fault current is low. When considering feeders
that are partly overhead line and partly underground cable, any decision to install auto-reclosing should
be subject to analysis of the data (knowledge of the frequency of transient faults). This is because this
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type of arrangement probably has a greater proportion of semi-permanent and permanent faults than for
purely overhead feeders. In this case, the advantages of auto reclosing are small. It can even be

disadvantageous because re-closing on to a faulty cable is likely to exacerbate the damage.

-Main shots: 1 to 4 selectable independent shots
- This function can be considered as a choice for each of the

protections, 1>,1>>,1>> 1> [.>>,1>>>

- A.R. Timers:
-Dead times (D1, D2, D3, DA4): 0.01 to 600 Sec step of 0.01 Sec
-Reclaim time: 0.01 to 900 Sec step of 0.01 Sec

- CBR time, the time that A.R. will wait for C.B. to become ready if this input is “1” at the time
of close order, otherwise A.R. will be locked out 0.01 — 600 step of 0.01
- Inhibit time, the time that starts at manual close time, and during this time, A.R. is not active:

0 — 3600 sec. step of 1

- A.R. Input designations:
- Input for C.B. 52a contact (1, if breaker is ON & O, if breaker is OFF)
- Input for C.B. ready (1, if C.B. is ready for close & 0, if C.B. is not ready for close)
- External control input for A.R. activation
- Input for manual C.B. close detection, used for inhibit time start
(0O—1when C.B. is manually closed)
- Input for external A.R. protection trip ( External trigger of A.R. , Only in MAProl10x/T2 version)
- A.R. signals (LED):
- A.R. in progress, becomes “ON” when A.R. is triggered and continues to be “ON” until
“A.R. successful” or “A.R. locked out” signals become activated.
- A.R. successful, becomes “ON” when after reclosing, during reclaim time, no trip is happened,
and A.R. steps are finished successfully

- A.R. locked out, becomes “ON” at following cases:
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A.R. cannot be continued because C.B. isn’t ready during CBR time.
A.R. cannot be continued because other required conditions are not available,
such as 52a condition.
Trip is happened during last reclaim time.
- A.R. output contacts:

- A.R. close command, contact

- A.R. in progress, contact & LED

- A.R. successful, contact & LED

- A.R. locked out, contact & LED

MAPro10 Rev 30 (OFFLINE MODE) - X
Measurement  Settings  [» (B3 (S5 | =3 IE=>  IEs»» 12 I< AR Inush TCS  CLP B.C. Logic C.B.Cird
Active Group 1 Code: 79
. . AR Active for: Relays
[ Active ARTripBy Input52a CYCL ReClm(s) InputEXT InputCER InputIHB 1 3 5 5
[ EXT Contral 1 2 3 4 OE Ol 2 a4 |& I8
[ CB Ready Di(s) D2(s) D3(s) D4(s) CBR(s) IHB(s) Ok>  Ole>>
[ Inhibittime o001 2 oo [ oo [ oo B oo ] 0 (] (> [ les>> Progress Success Lockout
LED  Off Off Off
Relay Off Off Off
Active Group 2
[ Active ARTripBy Input52a CYCL  ReClm(s) InputEXT InputCBR Input IHB (A He:m m om
[ EXT Control 1 4 B oot B2 3 4 Ok Ole» S a e .
[] CB Ready AR input Di(s) D2(s) D3(s) D4(s) CBR(s) IHB(s) Ob>  [les
[ Inhibittime 5 001 [ o001 [ o001 [ oot [ 001 0 [ O lsss [ less> Frogress Succsss Lockout

. . Import Setting Export Setting Upload Setting

Setting has been imported successfully at 11:18:20

T-5.3 - Trip circuit supervision & circuit breaker fail detection

Almost, the trip circuit extends beyond the relay enclosure and passes through components such
as links, relay contacts, auxiliary switches and other terminal boards. Such complex arrangements
may require dedicated schemes for their supervision.
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There are two distinctly separate parts to the trip circuit; the trip path, and the trip coil. The trip
path is the path between the relay enclosure and the CB cubicle. This path contains supporting
components such as cables, fuses and connectors. A break in this path is possible, so it is desirable
to supervise this trip path and to raise an alarm if a break should appear in this path.

The trip coil itself is also part of the overall trip circuit, and it is also possible for the trip coil to
develop an open-circuit fault.

Trip Circuit Supervision schemel as an example:

In this scheme, only the 52a auxiliary contact is available. Relay monitors the trip coil, whatever

the CB status is (CB open or CB closed).

+Vde
/ 52a
| |
s T
27 67 Trip EIJu
{ order Cpto-
| input
“‘ MAPre10
[/I - Vde

TCS scheme, example1

Trip Circuit Supervision scheme2 as an example:

In this example both 52a and 52b auxiliary contacts are available; the relay monitors the
complete trip circuit when the CB is closed and a part of the trip circuit when the CB is open.
In this case it is necessary to insert a resistor R1 in series with 52b, if either the output

(RL1) trip is latched or it stays involuntarily closed, or a long time trip pulse is programmed.
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Ve

e T [ﬂ:
Trip
[order Opto-

input
MAPro10
' |
/520 7 591
_\-\I
<
5‘[1&1 Cui! Residor B
| | -Vdc

TCS scheme, example2

Trip Circuit Supervision scheme3 as an example:

In this example both 52a and 52b auxiliary contacts are available, the relay monitors the
complete trip circuit whatever the CB status (CB open or CB closed). In this case it is hecessary

to insert an R1, if either the output (RL1) trip is latched, or it stays involuntarily closed, or a long
time trip pulse is programmed.

=¥k
L 3 ; i
wr
gﬂ—;} - 0
ordar Oiplo-
1 iy
MAPro10
/520 7526
— ]
Rsistor K1
Trip Coil
- Wdc

TCS scheme, example3
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Related parameters:
-Circuit breaker operation time (for open & close): 0.02to 1 sec Step of 0.01 Sec
(This time is respite time for CB to operate)
-Trip relay operation time considered in algorithm: max. 30 mSec
-One input for C.B.52a contact checking, selectable from 1 to 5 or 9 (Wired as schemes)
-One output relay selectable from 1 to 8, to announce TCS alarm, or C.B. operation fail

with event recording.

Measurement  Settings = > >0 IE= IE>> | IE2>> | 12 < AR lnush  TCS  CLP BLC. Logic C.B.Cd
Active Group 1
Input52a CB Open(s) TCSLED Relays
3 [ 7
[] Active TCS 000 =] LEDOR g
2 4 6 8

Active Group 2

Input52a CB Open(s) TCSLED Relays
[] Active TCS 1 0.00 ={8 LED Off

T-5.4 —- Broken conductor detection:

Sometimes there is unbalance faults, caused by the 'Series' or 'Open Circuit' faults. This type
of fault can arise from, broken conductors. Series faults do not cause an increase in phase current
and so cannot be detected by overcurrent operations. However, they do produce an imbalance,
resulting in negative phase sequence current, which can be detected.

It is possible to apply a negative phase sequence overcurrent element to detect broken
conductors. However, on a lightly loaded line, the negative sequence current resulting from a
series fault condition may be very close to, or less than, the full load steady state imbalance
arising from CT errors and load imbalances, making it very difficult to distinguish. A regular
negative sequence element would therefore not work at low load levels. To overcome this, the
device incorporates a special Broken Conductor protection element.

The Broken Conductor element measures the ratio of negative to positive phase sequence
current (12/11). This ratio is approximately constant with variations in load current, therefore making

it more sensitive to series faults than standard negative sequence protection.
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Related parameters:

-Broken conductor detection is based on calculation of I,/l; (Based on fundamental frequency).

-Broken conductor threshold: 20% to 100% step of 1%
-Broken conductor time delay: 1 to 14400 Sec step of 1Sec
Measurement  Settings | 3 $55 IE> IE>> IEsss 125 I AR Inrush  TCS  CLP BC. Logic C.B.Ctd
Active Group 1 Code: 46BC
I2/1%  Delay(s) LEDtip f=ae B
(] AciveBC. [20% = |001 2] LEDOf s s
2 4 6 8

Active Group 2
I2/1%  Delay(s) LED trip FEEE

[]AciveBC. 20% =|001 2| LEDOF s 8
2 4 6 a8

T-5.5 — Undercurrent protection:

In order to prevent damage/further damage to the power system due to loss of load, the
under current protection is available in MAPro10x relays.
This may be caused by CB failure, or other line failures.
Under current function can be blocked by two ways:
- By an undercurrent threshold which is defined in configuration setting menu
- By two digital inputs which are defined in configuration menu. These inputs are
combined together with OR logic.

Related parameters:

-Broken conductor detection is based on calculation of 1./, (Based on fundamental frequency).

-Under current threshold (As percent of nominal current): 2% to 255% step of 1%
-Under current time delay: 0 to 1000 Sec step of 0.01Sec
Measurement  Settings  |> B3 b5 IE> IEx> | IE>> | 12> ¢ AR Inush TCS  CLP BLC. Logic C.B.Cid
Active Group 1 Code: 37
[] Active I< REI_IBYS : : -
Threshold(%In) Delay(s) LEDfrip 2 4 6 38
2% = 1000 = LED Off [ Output latch
Active Group 2
[] Active I< Ralfys 5 = -
Threshold(%In) Delay(s) LEDtrip 2 4 ] 8
2% 2000 [ LED off [] Output latch
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T-5.6 — Negative sequence over current protection:

When applying standard phase overcurrent protection, the overcurrent elements must be set
significantly higher than the maximum load current, thereby limiting the element’s sensitivity. Most
protection schemes also use an earth fault element operating from residual current, which improves
sensitivity for earth faults. However, certain faults may arise which can remain undetected by such
schemes. Negative Sequence Overcurrent elements can be used in such cases. Any unbalanced fault
condition will produce a negative sequence current component. Therefore, a negative phase sequence
overcurrent element can be used for both phase-to-phase and phase-to-earth faults.

Negative Sequence Overcurrent protection offers the following advantages:

e Negative phase sequence overcurrent elements are more sensitive to resistive
phase-to-phase faults, where phase overcurrent elements may not operate.

e In certain applications, residual current may not be detected by an earth fault element due to
the system configuration. For example, an earth fault element applied on the delta side of a
delta-star transformer is unable to detect earth faults on the star side. However, negative
sequence current will be present on both sides of the transformer for any fault condition,
irrespective of the transformer configuration. Therefore, a negative phase sequence
overcurrent element may be used to provide time-delayed back-up protection for any
uncleared asymmetrical faults downstream.

e Where rotating machines are protected by fuses, loss of a fuse produces a large amount of
negative sequence current. This is a dangerous condition for the machine due to the heating
effect of negative phase sequence current. An upstream negative phase sequence
overcurrent element could therefore be applied to provide back-up protection for dedicated
motor protection relays.

e |t may be sufficient to simply trigger an alarm to indicate the presence of negative phase

sequence currents on the system. Operators may then investigate the cause of the imbalance.

Measurement  Settings | > E>5 IE> IEs>  IExs» 122 < AR Inush TCS  CLP BC. Logic C.B.Cid

Active Group 1 Code:50_2/51_2/46
W il 2= Resettime settings He‘fys . : -
Threshold Function DMT Time(s) TMS LED pick up LED frip Function DMT Time(s) TMS 2 4 5 8
100 (81 ~||0.00 2001 = LED Off LED Off DMT 0.00 10 3 ] Output Iatch
Active Group 2
W) il 2 Resettime settings Re‘:ys = 3 -
Threshold Function DMT Time(s) TMS LED pick up LED frip Function DMT Time(s) TMS 2 4 & [:3
100 =[Sl ~||000 1001 = LED Off LED Off DMT 0.00 10 = (] Outputlztch
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The negative phase sequence overcurrent element has a current pick up setting 12>, and can be
time-delayed using configurable timer(DMT or IDMT curves).

The current pick-up threshold 12> must be set to a value that is higher than the normal negative
phase sequence current because of the normal unbalance
conditions on the network. This can be done practically during the commissioning, using the
“Measurement” menu of the relay to display the negative phase sequence current value. Then, this
value has to be increased by 20%.

Where negative phase sequence element is used to clear particular cases of uncleared asymmetric
faults, the threshold setting have to be calculated based on a fault analysis of that particular system,
due to the complexities involved. However, to ensure that the protection element will operate, the
current pick-up value has to be set to approximately 20% below the lowest calculated negative phase
sequence fault current for a specific remote fault.

It is essential to set correctly the time delay associated to this function. It should also be noted that
this element is used primarily as a back-up protection to other protective devices, or to provide an
alarm. Therefore, this function is usually set with a long time delay (Mostly fixed delay time (Not IDMT)
is suggested). Care must be made to ensure that the time delay is set above the operating time of any
other protection device (at minimum fault level) present on the system and that may react to

unbalanced faults, such as:

* Phase overcurrent elements
» Earth fault elements
» Broken conductor elements

» Negative phase sequence influenced thermal protection elements

When this function is operated, the waveforms and fault information of this function is also filed in

disturbance and fault records
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Related parameters:

- Current threshold setting range: 0.1 to 25I,

- IDMT curves for trip: IEC: Short time Inverse (STI)
Standard Inverse (SI)
Very Inverse (VI)
Extremely Inverse (EI)

IEEE: Long Time Inverse (LTI)

Moderately Inverse (IMI)

Very Inverse (1VI)

-Time multiplier setting: 0.025 to 1.5 step of 0.001
-DMT: 0 to 150 Sec step of 0.01 Sec
-Reset time (definite): 0 to 100 Sec step of 0.01 Sec

T-5.7 — Inrush current restrain:

When a transformer is initially connected to a source of AC voltage, there may be a substantial surge
of current through the primary winding called inrush current.
This is analogous to the inrush current exhibited by an electric motor that is started up by sudden
connection to a power source, although transformer inrush is caused by a different phenomenon. In an
ideal transformer, the magnetizing current would rise to approximately twice its normal peak value
as well, generating the necessary MMF to create this higher-than-normal flux. However, most
transformers are not designed with enough of a margin between normal flux peaks and the saturation
limits to avoid saturating in a condition like this, and so the core will almost certainly saturate during this
first half-cycle of voltage. During saturation, disproportionate amounts of MMF are needed to generate
magnetic flux. This means that winding current, which creates the MMF to cause flux in the core, could
rise to a value way in excess of its steady state peak value. Furthermore, if the transformer happens to
have some residual magnetism in its core at the moment of connection to the source, the problem could
be further exacerbated.

We can see that inrush current is a regularly occurring phenomenon and should not be considered a
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fault, as we do not wish the protection device to issue a trip command whenever a transformer, or
machine is switched on. This presents a problem to the protection device, because it should always trip
on an internal fault. The problem is that typical internal transformer faults may produce over currents
which are not necessarily greater than the inrush current. Furthermore faults tend to manifest themselves
on switch on, due to the high inrush currents. For this reason, we need to find a mechanism that can
distinguish between fault current and inrush current. Fortunately this is possible due to the different
natures of the respective currents. An inrush current waveform is rich in harmonics, whereas an internal
fault current consists only of the fundamental. We can thus develop a restraining method based on the
harmonic content of the inrush current. The mechanism by which this is achieved is called second

harmonic blocking.

Measurement Settings > 3 35 IE> [Ex>  |E»»» 12> l« AR Inush  TCS  CLP BLC. Logic C.B.Ctd
Active Group 1 . .

Inrush Restrain Active for:
Ol ] le> 2=
[ I== [ le==
=== [ le==>

Threshold(H2fH1)  Active Time(s) Input52a
40% = 3.00 (|1

-

Active Group 2 : :
Inrush Restrain Active for

Ol Qle> 112>
O l== [ le==
=== [ le»==

Threshold(H2/H1)  Active Time(s) Input 52a
40% 300 =l I

-

Related parameters:
- Threshold for ratio of second harmonic rms to fundamental frequency rms (H2/H1):
1% -100% step of 1
If H2/H1 becomes more than this threshold, during the active time, the selected protection
functions are blocked.
- Inrush blocking active time: 0 — 3000 sec. step of 0.01sec

- Input for 52a: 1-50r9

- protection function that should be affected by inrush blocking: 1>, I>>, [>>> le>, le>>, le>>>, 2>

During the energizing period, the second harmonic component of the inrush current may be as high
as 70%. The second harmonic level may be different for each phase, which is why phase segregated

blocking is available.
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If the setting is too low, the 2nd harmonic blocking may prevent tripping during some internal
transformer faults. If the setting is too high, the blocking may not operate for low levels of inrush current
which could result in undesired tripping of the overcurrent element during the energizing period. In
general, a setting of 15% to 20% is suitable.

T-6.8 - Thermal over load protection:

The heat generated within an item of plant, such as a cable or a transformer, is the resistive loss
(I’Rt). The thermal time characteristic is therefore based on the square of the current integrated over
time. The device automatically uses the largest phase current for input to the thermal model.

Equipment is designed to operate continuously at a temperature corresponding to its full load rating,
where the heat generated is balanced with heat dissipated.

Over-temperature conditions occur when currents in excess of their maximum rating are allowed to

flow for a period of time. It is known that temperature changes during heating follow exponential time

constants.
I |
) =)
K.l I,
t,, =7In |
2
—) -1
(K Ay )
Where:
e t = time to trip, following application of the overload current |
e T = heating and cooling time constant of the protected plant
e | = largest phase current
e |y = full load current rating (the Thermal Trip setting)
e K = Environmental constant
e |p = steady state pre-loading current, before application of the overload
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100000

10000

1000 \

Time constant 1 = 5 mins
Time constant 2 = 120 mins
Pre-overioad current = 0.9 pu
Thermal setting = 1 Amp

100

10

Operating Time (seconds)
/f

Current as a Multiple of Thermal Setting

Typical thermal characteristic

It should be considered that current may be changed any time, after thermal over load pick up. So

The time achieved from above relation cannot be valid at all times. In the relay algorithm, the current

value is checked regularly, and if a notable change in current is seen, the time will be calculated with

new values, and the initial thermal state also will be calculated from an exponential relation. Also after

drop off, the reset time will be obtained from another logarithmic relation, in which the thermal state,

before drop off is considered.
Related parameters:
lg>:
T:
k:
© alarm

© trip, if active,

Thermal current threshold, 0.1 —3.21,

Thermal time constant,

step of 0.01

1 - 200 minutes  step of 1 minute

k factor, constant related to environment, 1-1.5, step of 0.01

Thermal state alarm threshold 50 - 200

Thermal state trip threshold 50 - 200

T-5.9 - Circuit Breaker control:

step of 1

step of 1

Circuit Breaker control is only possible if the circuit breaker in question provides auxiliary contacts.

The CB Status Input cell in the CB CONTROL menu must be defined ac Input for 52a of circuit breaker.

For local control, the CB control by cell should be set to physical key.

The output contact can be set to operate following a time delay, during which the key is hold

MAPro10
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pushed, defined by the setting Hold time. One reason for this delay is to avoid inadvertent operations
and give personnel time to safely move away from the circuit breaker following a CB close command.
The length of the trip and close control pulses can be set via the Pulse duration which is for trip and
close Pulses. These should be set long enough to ensure the breaker has completed its open or close
cycle before the pulse has elapsed. If an attempt to close the breaker is being made, and a protection
trip signal is generated, the protection trip command overrides the close command (The main
protections have the most priority).
It is considered that two control logics, be used as interlocking during trip and close process
separately, named Logical limit in opening and Logical limit in closing.
These inputs can be defined as active high or Active low and are combined by AND gate. After the
operation is started at the end of trip or close pulse duration, relay respites CB to see its operation at
52a input change. The respite time is 500msec.If the CB fails to respond to the control command
(indicated by no change in the state of 52a Status input) a CB Failed to operate alarm is written.
This alarm can be viewed on the LCD display, or remotely.
The device includes the following options for control of a single circuit breaker:
e Local control using the physical keys
e Local control using opto-inputs

e Remote control using remote communication

Measurement ~ Settings  [> I>> I>»>  |E» [E>>  IEs»» 122 < AR lnush TCS  CLP  BC.  Logic C.B.Cil
Active Group 1
C.B. Control by : Open Circuit Breaker
Logical Limit in Opening
Open Relays
Physical Ke: Open LED First Input Second Input
R STETEE Frmain — 1 3 5 7 [ logical limit Active ; -
[ Logicinput - 2 4 6 8 - -
First Input Active : Second Input Active :
Communication Lo » Lo "
Input for 52a
1 Close Circuit Breaker
Logical Limit in Closing
Hold Time Close LED Close Relays First Input Second Input
| - ] - - - [ logical limit Active - -
Pulse Duration - 4 6 8 First Input Active : Second Input Active :
0,10 =
¥ Low w Low ~
Active Group 2
C.B. Control by : Open Circuit Breaker
Logical Limit in Opening
[ Physical Key Change Password Open Relayvs e First Input Second Input
Open LED P i [ logical limit Active . .
[ Logic input off 1 3 e 2
2 4 6 8 First Input Active : Second Input Active
Communication Low o Low -
Input for 523
1 Close Circuit Breaker
| mmimmd | it iem T lmmiemim
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T -6: Ordering code:
MAProl10X X-XXXX —> No of setting groups 1, 2
I_, No of digital outputs (1=4, 2=8)

No of digital inputs (1=2, 2=5, 3=9)

Aux. P.S. voltage range (1=60 or 48(MAPro107) -150Vdc, 2= by order)

L Null = Modbus protocol, T2=IEC103 protocol

» 1: Single phase

2: Earth fault
3: Sensitive earth fault
4: 3 Phase + earth fault without ancillary functions
5: 3 phase + earth fault + Auto reclose, and more ancillary
functions
6: 2 phase + earth + sensitive earth fault
7: 3phase + earth fault without shorting terminals

(recommended for distribution networks)
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T - 7: Terminal blocks

T-7-1.0: General Terminal Block

One of the main features of the system is the withdrawable terminal block with up to 56 terminals,
depending on relay features.

Back view of MAPro1051222
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The polyamide used for terminal block is selected for its strength and flame retardant properties.
It will withstand 5KV ac for 1 minute between terminals and earth, and 3.5 KV ac for 1 minute
between adjacent terminals.

Individual terminals each provide a 4mm screw outlet suitable for accepting pre-insulated

‘L’ shaped (right angle) ring connectors and two blades for accepting 4.8mm pre-insulated

shap-on connectors.(Screw type connectors are recommended for connections specially for

current inputs.)

Ring type
- angled

7 5

A very important benefit of this relay terminal block is that it is equipped with short circuiting devices

at all current inputs, to automatically short circuit the current inputs whenever the module is withdrawn.
(It is essential for CT safety)
The heavy duty terminals, used for current inputs are rated at 20A continuous & 400A for 1 second,

and the others rated at 10A continuous & 200a for 1 second.

MAPro10 38T
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The earth connection of the relay is at upper side of 1% terminal block which is fixed with a 4mm screw
to the inner earth blade of the case. (Be sure that this connection with substation earth is established

when relay is in service to avoid any disturbance in relay operation)

T-7-1.1: General Terminal Block type1
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Back view of MAPro1051222

In this type, phoenix terminals are used, by the side of main FMA terminal. The main advantage of this
type is easiness to pullout. This means that relay can be pulled out with less force, with successfully
keeping the CT shorting performance.

Terminal numbers and their application are completely similar.

After installation and wiring is finished, the black clamps are considered to guarantee the secure

establishing of green terminals. They should be fixed with related screws.
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T-7-2: Terminal block for MAPro107

: Y
Earth connection L
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T - 7-3: Connection guide for Mapro105 3ph+EF terminal

3Phase +Earth current relay terminal

(5 input 8 output) Rev. 2 Back view
Terminal Terminal Terminal Terminal

No. Description No. Description No. Description No. Description
1A Current 1A Current
input of input of

1 phase A 2 phase A 29 Input 2 30 Input 5
1A Current 1A Current
input of input of

3 phase B 4 phase B 31 Input 2 32 Input 5
1A Current 1A Current
input of input of

5 phase C 6 phase C 33 input 1 34 Input 4
1A Current 1A Current
input of input of

7 Earth 8 Earth 35 input 1 36 Input 4
5A Current 5A Current

input of input of Relay 4

9 phase A 10 phase A 37 N.O. 38 Input 3

5A Current 5A Current
input of input of Relay 4

11 phase B 12 phase B 39 COM 40 Input 3
5A Current 5A Current

input of input of Relay 3 Relay 8

13 phase C 14 phase C 41 N.O. 42 N.O.
5A Current 5A Current

input of input of Relay 3 Relay 8

15 Earth 16 Earth 43 CoMm 44 CoM

WD Relay Relay 2 Relay 7

17 Reserved 18 Ccom 45 N.O. 46 N.O.

WD Relay Relay 2 Relay 7

19 Reserved 20 N.O. 47 N.C. 48 coM

WD Relay Relay 2 Relay 6

21 Reserved 22 N.C. 49 COM 50 N.O.
Aux power Aux power

supply + supply - Relay 1 Relay 6

23 input 24 input 51 N.O. 52 COM

Relay 1 Relay 5

25 RS485 A 26 RS485 B 53 N.C. 54 N.O.

RS485 Ter. RS485 Relay 1 Relay 5

27 Res. 28 GND 55 COM 56 CoOM

42T
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T - 7-4: Connection guide for Mapro1051222/1041222, 3ph+EF terminal (typel)
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1 1A current 5 1A current
input of PhA input of PhA
3 1A current 4 1A current
input of PhB input of PhB
5 1A current 6 1A current
input of PhC input of PhC
1A current 1A current
7 ; 8 .
input of PhE input of PhE
5A current 5A current
9 . 10 | .
input of PhA input of PhA
1] 5A current 12| 5A current
input of PhB input of PhB
5A current 5A current
13 14
input of PhC input of PhC
5A current 5A current
15 16
input of PhE input of PhE
17 18 W.D. rly
Com
19 20 W.D. rly
N.O.
W.D. rly
21 22
N.C.
23 Aux power o4 Aux power
sup.+ sup.-
25 26
27 28

MAPro10
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T - 7-5: Connection guide for Mapro105T2-1322, 3ph+EF terminal (type2)

1 1A cument 2 1A curment
input of EDA Input of ERg, |
3 14 cument 3 14 current
input of PR, input of BB,
5 1A cument 6 1A curment
input of BRC input of EhC |
7 1A cumrent 8 1A current
input of input of ERE, |
g A cument 10 2R current
input of PhA, input of B, |
1 54 cument 12 3h current
input of PNf input of EB, |
SA cument S5 current
13 14
input of PAC. input of BHG, |
SA cument 24 cument
15 16
input of EAE input of EDE. |
W.D. ry
17 18 e
19 20 W.D. ry
MN.O.
WD ry
21 22
N.C.
Aux power Aux power
P swx | suee
25 26
27 28
MAPro10

44T




AFM 26431278N ER

T - 7-6: Connection guide for Mapro1041112 3ph+EF terminal
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3Phase +Earth current relay terminal

(2 input 4 output) Rev. 2 Back view
Terminal Terminal Terminal Terminal
No. Description No. Description No. Description No. Description
1A Current 1A Current
input of input of
1 phase A 2 phase A 29 Input 2 30
1A Current 1A Current
input of input of
3 phase B 4 phase B 31 Input 2 32
1A Current 1A Current
input of input of
5 phase C 6 phase C 33 input 1 34
1A Current 1A Current
input of input of
7 Earth 8 Earth 35 input 1 36
5A Current 5A Current
input of input of Relay 4
9 phase A 10 phase A 37 N.O. 38
5A Current 5A Current
input of input of Relay 4
11 phase B 12 phase B 39 COM 40
5A Current 5A Current
input of input of Relay 3
13 phase C 14 phase C 41 N.O. 42
5A Current 5A Current
input of input of Relay 3
15 Earth 16 Earth 43 CoMm 44
WD Relay Relay 2
17 Reserved 18 COM 45 N.O. 46
WD Relay Relay 2
19 Reserved 20 N.O. 47 N.C. 48
WD Relay Relay 2
21 Reserved 22 N.C. 49 COM 50
Aux power Aux power
supply + supply - Relay 1
23 input 24 input 51 N.O. 52
Relay 1
25 RS485 A 26 RS485 B 53 N.C. 54
RS485 Ter. RS485 Relay 1
27 Res. 28 GND 55 COM 56
45T
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T - 7-7: Connection guide for Mapro107 3ph+EF terminal

(recommended for distribution networks)

MAPro10

Black Terminals Green Terminals

1 IA, BA 17 Input 1

2 IA, 5A 18 Input 1

3 IB, 5A 19 Input 2

4 IB, 5A 20 Input 2

5 IC, 5A 21 RS485 B-

6 IC, 5A 22 RS485 A +

7 IE , 5A 23 RS485 GND

8 IE , 5A 24 Watchdog NC

9 1A, 1A 25 Watchdog NO

10 1A, 1A 26 Watchdog COM

11 B, 1A 27 Relay 4 NC

12 IB, 1A 28 Relay 4 NO

13 IC, 1A 29 Relay 4 COM

14 IC, 1A 30 Relay 3 NO

15 IE, 1A 31 Relay 3 NC

16 IE, 1A 32 Relay 3 COM
33 Relay 2 NO
34 Relay 2 NC
35 Relay 2 COM
36 Relay 1 NO
37 Relay 1 COM
38 Relay 8 NO
39 Relay 8 NC
40 Relay 8 COM
41 AUX
42 AUX

46T
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T - 7-8: Connection guide for MAPro1021112/1031112 EF& SEF

Sensitive Earth Fault Relay

(2 input 4 output) Rev. 2 Back view
Terminal Terminal Terminal Terminal
No. Description No. Description No. Description No. Description
1 2 29 Input 2 30 Reserved
3 4 31 Input 2 32 Reserved
5 6 33 input 1 34 Reserved
1A Current 1A Current
input of input of
7 Earth 8 Earth 35 input 1 36 Reserved
Relay 4
9 10 37 N.O. 38 Reserved
Relay 4
11 12 39 COM 40 Reserved
Relay 3
13 14 41 N.O. 42 Reserved
5A Current 5A Current
input of input of Relay 3
15 Earth 16 Earth 43 CoMm 44 Reserved
WD Relay Relay 2
17 Reserved 18 COM 45 N.O. 46 Reserved
WD Relay Relay 2
19 Reserved 20 N.O. 47 N.C. 48 Reserved
WD Relay Relay 2
21 Reserved 22 N.C. 49 COM 50 Reserved
Aux power Aux power
supply + supply - Relay 1
23 input 24 input 51 N.O. 52 Reserved
Relay 1
25 RS485 A 26 RS485 B 53 N.C. 54 Reserved
RS485 Ter. RS485 Relay 1
27 Res. 28 GND 55 COM 56 Reserved
47T
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T - 8: Wiring diagrams for MAPro104/105

ol ‘5“}“ 257

Fars Mehvar Azema

T - 8.1 Phase current is given from 3 CTs & earth current from core balanced CT

The current inputs are connected to 3 phase CTs + o core balanced CT.

P2 Pl P2y Pl — o
AT s 22:=6wh "
| |52 ms'l AI.I}:I'ICIIT{ | WD . ; otch dog [4)
e volloge 24 -
TATA) = a1 .
% [ | T,
= @ M(zn Programmable cutput
1A 3 %‘é_ =
[ —52 45
I | {
: ” 1\]?“ T 2 l?\—:;(zn = Progrmmable cutput
L= 4 — ™ (=,
i P e
[ | | TJE" 6 RLZ . 41 I=ItIr}P|":>vgr::|rr'n"::||:nle output
F [
|| Th | S %‘E )
| | RLA a7 . - (~Progrommable cutput
L s Fﬁ B
| J | | 1A 1].;‘:' ; ‘{ RS : ;.; l=l:'r}Pr~:>gr::rr'n"::|ble output
' || | I .
l | I = _'_l ______ ] : RLé& :; =:|r Programmable cutput
o i sa s 3f [me - =
l | | | | r & ELY :,: =b Programmable cutput
1 Bl i =5 e —=
|1 | Ll ge RLE ol ble output
- 1 rammable ouTpu
| | | | | -~ 42 o rog P
1
| | R = ‘g_ I
5A 'y
|1 l- 1 - |
| |J_ | 1 o |
L TR (3 5
— s g
| |
— 1 |
Programmable ri:)!.!. ‘E |
input 1 62,335 MAP["D1 05 i Case earth connection
Pregremmable ?2325 1 | [
sl NG = i
o) =
] =) |
5 {?Zl Programmable | k) EE‘ 25|
3 = input 3 a=)40 = = Communication
Ll * 27, coble shield
P = a=)
£l Pogremmable | 34 T
p = input 4 | 5 E: - I
L {é‘. === <=' e = T RS 485
L Pl rogrammable [ ™33 | communication
{“'3' P ble [ =) ‘E: Port 4
1 {‘14:‘| input 3 sz 30 - [:'? 25(:; +
4 = =
: {f:_l
3 {“é:‘u (%: terminating resistor for the
L {ngu last reloy fo be connected
] P between 2527 |
52
-1 {‘?‘I
! = Note:
1 = (m [a) “éq__} C}F“ CT shorfing links maks before (b) and [c] disconnact
Module terminal blacks (k) =) Shaort feminals break befors d

wiewed from rear

[with infegral case earth link)

[d == Long terminak

[2) CT connection are typical only
(3} Earth terminals are typical only
(4] The MAPro105 reloys are shown with supply off.

MAPro104/105/107 3 Phase Over current + Earth Fault Relay

MAPro10
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The current inputs are connected to 3 phase CTs + o core balanced CT.

P2 M PQ."/_\'H'F\. il
Y R
U1 7 A Auxiliary
- et volloge
- T
52 -

FREE

"N
i
=

IU. W
e

~
1
|
ka3

)

4

R
=0=T

3

X Iu' If o
5

oo g o o
Tha[Trara i
=9 | iRy =]

[

-
=
=+

fg—,

Module terminal blocks
wiewed from rear

[with integral case earth link)

|
|
:| A —Tﬁ'ﬁ—i }‘E
|| P
M- 3k
L ®,
NS
|
I

|

1
Programmable T=j33
input 1 '

= MAPro105

RL2 4f :ﬁ} Programmable cutput
¢(|:n
43 !
RL3 e 41 n::|| Progrommable autput
RL . - (EA}P bl
4 a7 - rogrommable cutput
— =
RLS B ” d}P bl
Ed ! regrommable cutput
— M a
52 (=r_'|
RL& - 50 S}Pm;r:rr‘rr':ble output
48 .
RL7 @, Programmable output
RLE e P ble cutput
-~ 47 I=u| regrommable outpu

Case earth connection

Pregremmable TZI:IZE' [
St S B 1
o) =
Programmable EJ!.B
28
input 3 { ,L=,J-1»!) !ﬂ ;:T Communication
S * 27, coble shield
Pr:.;mrrrr-:ble{ T ] — [@._4_4
input 4 | o — .|
o= 2 <=- . Br — 5 RS 485
Programmable =) ] | g | Fort communication
input 5 | 1 'E [:.T?—I ¢ 25 |
== - = +
(%: terminating resistor for the
last reloy fo be connected
betwesn 25-27 |
Note
(1 [a) “;.3___ _d_f,‘.;“ CT shorfing links maks before (b) and [c] disconnact
][4
[} =) Shortfeminals break before (d

[d == Long terminak

[2) CT connection are typical only
(3} Earth terminals are typical only
(4] The MAPro105 reloys are shown with supply off.

MAPro10
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T — 8.2 Phase current is given from 3 CTs & earth current from summation

of 3 phase CTs

lternative : The earth current input is connected to the sommation of the three phase CTs.

JA'A! P
L
W, ﬁ{‘\.m

L&

L

A

D

i

1
NS
.I£'|-
=
1

1L
saaliaae

™

Wiring of CTs if the earth current is given from summation of
3 phase CTs instead of a core balanced CT.
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T - 8.3 Phase current is given from 2 CTs & earth current

from core balanced CT

Alternative : Connection to 2 phases CTs + a core balanced CT.

i

™™

I’"-r“f""\-

™

Wiring diagram if phase B input is connected to summation of -A & -C

MAPro10 51T
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T -9: Wiring diagrams for MAPro102/103

The curment inpuls ane connecied of Sensiike ! Earh Faul Relay

W

== e :JP-"ﬂumux.u.u.'
A
N

oo
5 D,JIr e prarm bl o BB
+
o |
o ot cutpu
[

EEFRN
. J;. sy eren bl cas bl
- W

=
I
|
I
|
I
|
1
|
1
|
I
|
I
|
I
|
I
|
1

Ot ewthy i o

—

I
| [

fom Cosmmunication
| eola hisld
=
1
"
1

= RS 485
Fior 1 e A afien
2 |
O

| % harminciing resishor for e
s iy i s conmaae

sl iy 25 - 27 |

2 3 5 4

=

TFTEEED

=_£'__]I{_§=" T sherting linka mok w kv Jo) and jo) daconned

A Sher tharminal bk bafers fc)

Mo i e il Bl s L
v firom raa e s Long harminals

b b o Lk} .

" e - 12 CT conmidtion afe bypiol anly

13 Ecwth bar miraal s ave Bppical only

) e MAPTC 03 raliays are dhawe with sopply ofl

MAPr0102/103, Earth fault / Sensitive earth fault Relay
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T-10: Wiring diagrams for MAPro101

The

1 6 0

=

TEREEED:

current inputs are connecled hoSngke phase CT

)

M o e il Bl

wissrwied from rac

it by el v wer ik}

P exgrearm i ol
apet 1

P exyrearn i Bl
Apd 2

Mot
i

T e

{3 Ecrih b

el

@il o 3 ;nj""'ﬂumuﬁg_u_-
E——

45 1
|—*_‘:L o

e > G :J;--._gu....u* otput

— &

Iy

LEE - dd I“r Ry ST e S fpnl
.

Y )
ald T DJ}' o T O e e

o ety conioac o

1 |
aw Ceranuncn fen
cotd bl

£ .
RS 485
P ot o i oy
= I
ey

| % minaing resber for he
ol ey B ot s e
ey o 507 |

) =:;'?lf'!= T shesting ik s ma s i) el fe) disconnact

B T Sheetharm ok bk bk o

=] L | Liwigy b el

anaciion e Bypical caly

W MAGd O B ical onRly

) Then MAPTOI0 rdarys ara s with sopply ofl

MAProl01, single Phase over current Relay
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T-11: Wiring diagrams for MAPro107
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The current inputs are con

nected fo 3 phose CTs + o core bolonced CT.

P ;rnn‘mblﬁ{

(1} Input terminals for current
are not equipped with
shorting blades

Case Earth]

(2) CT connection am typical only
(3} Earth terminch are typical anly

(4) Contacts position shown in

Pregrarmmable 19 [
nput 2 .30 =
= L

[ ]

|

1

|

1

|

[ ]

|

Note:

PGP CTA"A il e
AR | -
RIS aie{ T “_@ - 0. i3y }" vid
CSrT — 3?_,:,,
RL1I - 36, i [ Proprmmmeble culput
EElmp |nputfurA L ; ::: é R— (m
I L . RL2 gg = Progre mmable autput
£ — —Z (=0
| Samp . 2 4 a0
|| |nputfurE-'—"—0‘—\—j T‘iﬂ
[ | 1 . RL3 —-ﬁfﬂ Progromimoble cutput
|l ! Samp. o ; Eé —\EE(I:I::
| input for C T ) [ ——m
f ! I | . !‘-_"'.' — RLS - —%;-EZ Programmaoble cutpudt
I i | : CAinput for E N _; g__ —33 .
I | I J__ |_| | ______ ! & [E\ __.._39(5;. Programmaoble cutput
- t 1lamp. = 4 _40. -
| I | | | R 0 4
input for A S
11 N [
T N S et
it "o T E 3f
| I | | input for B | == —
I T i amp 1T )
: 14 <
I L |nputfur£l'_h—
[ |
I

]l ol I

MAPro1 D? Cow serth gonnecton
= I Cioams ']
— muniaoton
@ l=! _ coble shisld
P I i i 485
.} 1 22 :I! Port communcation
L 1

[#: terminating ressior for the
lagd redey b be connactad |

the figure are with supply off
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T-12: Cutout dimensions for MAPro10 relays

2317 52/6 .

157
165

1 “
23/7 | 52/6 ?

100
Fars Mehvar Azema
= MAPro10 / MAPro30
o Panel cutout
P MATE AL WG MO M
MAPro10 =T
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T —13: Technical specifications according to standard:
T - 13.1 Mechanical specifications

Design

Modular FMA Full draw-out Case — 4U (out with automatic CT shorting in the case of the relay)
Mounting

Rack or flush mounting.

Connections

* Rear (double fasten + M4 screw per connection)*

Enclosure Protection

Front Panel: IEC 60529: 2001:

* |P 52 — Protection (front panel) against dust and dripping water
* |P 10 — Product safety protection for the rear due to live connections on the terminal block
Dimensions

Height: 4U (177mm) Depth: 250mm Width: 100mm

Weight
Approx.: 3.0 Kg

T -13.2 Environmental conditions

Ambient Temperature Range

Per IEC 60255-6: 1988

Operating temperature range:

Continuous Withstand:  —25 to +55°C (or —13°F to +131°F)

Storage Temperature Range: —25 to +70°C (or —28°F to +158°F)

Tested as per IEC 60068-2-1:2007:
—25°C storage (96 hours) —40°C operation (96 hours)

IEC 60068-2-2-2007: +85°C storage (96 hours)
+85°C operation (96 hours)

Note 1: The upper limit is permissible for a single 6- hour duration within any 24 hour period.

Ambient Humidity Range
Humidity:

* Per IEC 60068-2-78: 2001

* Per IEC 60068-2-30: 2005:
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Solar radiation
Avoid exposure of the front panel to direct solar radiation.

T - 13.3 Mechanical environment

Vibration Test
IEC 60255-21-1:1988
Vibration response Class 2 — 1g
Vibration endurance Class 2 — 2g

Shock and Bump Test
IEC 60255-21-2:1988
Shock response Class 2 — 10g
Shock withstand Class 1 — 159
Bump Class 1 — 10g

Seismic Test
IEC 60255-21-3:1993: Class 2.

T -13.4 Product safety

Compliance is demonstrated by reference to generic
safety standards: IEC 60255-27:2005 EN 60255-5:2001

T-13.5 Type tests

Insulation
Rated insulation: 300

PER IEC 60255-5: 2000, Insulation resistance > 100MQ) at 500Vdc

High Voltage (Dielectric) Withstand
Per IEC 60255-5: 2000, 2 kV rms AC, 1 minute:

Between all case terminals connected together, and the case earth, and between all terminals of
independent circuits (RS232 ports excepted).

2.0kVrms for one minute between all terminals and case earth
2.0kVrms for one minute between all terminals of independent circuits, including contact circuits
1.5kVrms for one minute across dedicated normally open contacts of output relays.

1.5kVrms AC for 1 minute, across open contacts and across open contacts of changeover output relays.
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Impulse Voltage Withstand Test
Per IEC 60255-5: 2000
The product will withstand without damage impulses of 1.2 / 50 ys, peak value: 5 kV, 0.5J across:

* Each independent circuit and the case with the terminals of each independent circuit connected
together.
* Independent circuits with the terminals of each independent circuit connected together.

* Terminals of the same circuit except normally open metallic contacts.

ELECTROMAGNETIC COMPATIBILITY (EMC)
DC Supply Interruption
Per IEC60255-11:1979:
The product will withstand a 20ms interruption in the auxiliary voltage in its quiescent condition

AC Ripple on DC Supply

Per IEC60255-11:1979:

The product will operate with 12% AC ripple on the DC auxiliary supply without any additional
measurement errors

Disturbances on AC Supply
Per IEC61000-4-11:1994:
The products satisfies the requirements of EN61000 - 4 - 11 for voltage dips and short interruptions.

1 MHz Burst High Frequency Disturbance Test
Per IEC 60255-22-1: 2008, Class I,
Common-mode test voltage: 2.5 kV,

Differential test voltage: 1.0 kV,

Test duration: 2 s, Source impedance: 200 Q)
Electrical Fast Transient or Burst Requirements
Per IEC 60255-22-4: 2002

The product complies with all classes up to and including Class A 4kV without any mal-operations or
additional measurement errors.

Fast transient disturbances on terminal block, 2kV, 5ns rise time, 50ns decay time, 5kHz
communications (common mode only) repetition time, 15ms burst, repeated every

300ms for 1min in each polarity, with a 50Q
source impedance.

Fast transient disturbances on power supply, 4kV, 5ns rise time, 50ns decay time, 2.5kHz
I/O signal, data and control lines (common repetition time, 15ms burst, repeated every
mode only) 300ms for 1min in each polarity, with a 50Q

source impedance.
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Per IEC 61000-4-4: 2004.
The product complies with all classes up to and including Level 4, 4kV without any mal-operations or
additional measurement errors:

Fast transient disturbances on power supply 2kV, 5ns rise time, 50ns decay time, 5kHz
(common mode only) repetition time, 15ms burst, repeated every

300ms for 1min in each polarity, with a 50Q
source impedance.

Fast transient disturbances on 1/O signal, data | 2kV, 5ns rise time, 50ns decay time, 5kHz
and control lines (common mode only) repetition time, 15ms burst, repeated every

300ms for 1min in each polarity, with a 50Q
source impedance.

Immunity to Electrostatic Discharge

Per IEC 60255-22-2: 1997 & IEC61000-4-2:2001
The product will withstand application of all discharge levels up to the following without
Mal - operation:
15 kV discharge in air to user interface, display, and exposed metalwork.
8 kV discharge in air to all communication ports.
8 kV point contact discharge to any part of the front of the product.

Conducted Emissions
Per EN 55022: 1998:

0.15 - 0.5MHz, 79dBpV (quasi peak) 66dBuV (average)
0.5 - 30MHz, 73 dBpV (quasi peak) 60dBuV (average).

Radiated Emissions
Per EN 55022: 1998:

30 - 230MHz, 40dBuV/m at 10m measurement distance
230 — 1GHz, 47dBuV/m at 10m measurement distance.

Immunity to Radiated Electromagnetic Energy
Per IEC 60255-22-3: 2000, Class IIl & IEC61000-4-3:2002
Test field strength, frequency band 80 to 1000 MHz:
10 V/m, test using AM: 1 kHz / 80%, at 80 to 1GHz,
30 V/m, test using AM: 1 kHz / 80%, at 80 to 900MHz and 1.4GHz to 2.0GHz

Conducted Immunity
Per IEC 60255-22-6: 2001
10 V/m, test using AM: 1 kHz / 80%, at 0.15 to 80MHz
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Surge Immunity
Per IEC 60255-22-5: 2002
Class IV: 4kV common mode 12Q source impedance, 2kV differential mode 2Q) source
impedance — power supply

Class IV: 4kV common mode 42Q) source impedance, 2kV differential mode 42Q source

impedance — Opto inputs, relays, CT, VT
Class IV - 4kV common mode 2Q) source impedance applied to cable

screen — terminal block communications

Power Frequency Magnetic Field Immunity
Per IEC 61000-4-8:2001, class V: 100A/m quiescent condition, 1000A/m short duration (1-3s)

Pulse Magnetic Field Immunity
Per IEC 61000-4-9:2001, class V: 1000A/m pulse (5 positive, 5 negative)

Damped Oscillatory Magnetic Field

Per IEC 61000-4-10:2001, class V: 100A/m @100kHz / 1IMHz 2 second burst duration
Oscillatory Waves Immunity

Per IEC 61000-4-12:2001:

2.5kV peak between independent circuits and case earth

1.0kV peak across terminals of the same circuit

EMC compliance

EN50081-2: 1994

EN60952-2: 1995

Product Specific Standards were used to establish conformity: EN50263: 2000
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U: User guide
U - 1: Comparison of different models

U-1.1: MAPro 105
This type of over current relay has the following protection functions on 3 power lines & earth:

- Phase over current, in 3 independent configurable levels 1>, I>>, I>>>. All of these levels can be configured in
their own menus. I> and I>> levels can protect in DMT (definite time) and eight different IEC & IEEE IDMT
curves. Also definite reset time can be defined. Each of 8 LEDs can be selected as pick up or trip or both
indications. There are 8 output relays that can be configured in any way that user wants for each level
(each of them and any combination of them can be selected). I>>> is specified for fast and fixed time
operation, so it dose not contain IDMT and pick up LED and reset time.

Pick up current level is the same as threshold setting and drop out current level is 95% of threshold setting.
For I> & I>>, if IDMT is selected, Pick up level is at threshold setting but time is measured from 1.1 of threshold
setting according to selected curve.

- Earth fault (earth over current), in 3 independent configurable levels IE>, IE>>, IE>>>. All of these levels can
be configured in their own menus. IE> and IE>> levels can protect in DMT (definite time) and eight different
IEC & IEEE IDMT curves. Also definite reset time can be defined. Each of 8 LEDs can be selected as pick up
or trip or both indications. There are 8 output relays that can be configured in any way that user wants for
each level (each of them and any combination of them can be selected). IE>>> is specified for fast and fixed
time operation. So it dose not contain IDMT and pick up LED and reset time.

Pick up current level is the same as threshold setting and drop out current level is 95% of threshold setting.
For IE> & IE>>, if IDMT is selected, Pick up level is at threshold setting but time is measured from 1.1 of threshold
setting according to selected curve.

- Negative sequence over current, one configurable level 12>. 12> can protect in DMT (definite time) and eight
different IEC & IEEE IDMT curves. Also definite reset time can be defined. Each of 8 LEDs can be selected as
pick up or trip or both indications. There are 8 output relays that can be configured in any way that user wants
for each level (each of them and any combination of them can be selected).

Pick up current level is the same as threshold setting and drop out current level is 95% of threshold setting.
If IDMT is selected, Pick up level is at threshold setting but time is measured from 1.1 of threshold setting
according to selected curve.

- Under current, in one independent configurable level I<. This level can be configured in its own menu. I,
operates in DMT (definite time) mode. LEDs 5 to 8 can be selected operate indication. There are 8 output
relays that can be configured in any way that user wants for operation of this function. e.

Under current operation can be blocked in two ways:

1- By defining a threshold current from configuration menu on relay or setting menu on PC software.
In this case if all 3 phase currents are below this defined threshold, under current operation, if is active,
will be blocked.

2- By selecting inputs 1 or 2 from configuration menu on relay or setting menu on PC software. In this
case, if selected input is high, under current operation, if is active, will be blocked.
If both options are active, their effect is with OR logic.
Pick up (descent) current level is the same as threshold setting and drop out current level is 105% of
threshold setting.
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U-1.2: MAPro 104

The functions of MAPro 104 is completely the same as MAPro 105 except that it has 2
digital inputs instead of 5 inputs, and it has 4 configurable output relays instead of 8 relays. So in settings of this
type, be careful not to select relays 5 to 8 for any of protection functions. Also the functions TCS and Autoreclose
are not existed in MAPro 104.

U-1.4: MAPro 101
This type has only one analog input for phase current, so it is applicable for one phase over current protection.
The functions are phase over current, |>, I>>, I>>>. The setting related menus are the same as similar functions in
MAPro 104 & 105. It has 2 digital inputs, and 4 configurable output relays. So in settings of this type, be careful
not to select relays 5 to 8 for any of protection functions.

U-1.5: MAPro 102
This type has only one analog input for earth current, so it is applicable for earth over current protection. The
functions are earth over current, |IE>, [E>>, [E>>>. The setting related menus are the same as similar functions in
MAPro 104 & 105. It has 2 digital inputs, and 4 configurable output relays. So in settings of this type, be careful
not to select relays 5 to 8 for any of protection functions.

U-1.6: MAPro 103
This type has only one analog input for earth current, so it is applicable for sensitive earth over current
protection. The functions are sensitive earth over current, IE>, IE>>, [E>>>. The setting related menus are the
same as similar functions in MAPro 104 & 105 but the ranges are different, they are as given in technical
specifications. It has 2 digital inputs, and 4 configurable output relays. So in settings of this type, be careful
not to select relays 5 to 8 for any of protection functions.
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U - 2: User interfaces

U-2.1: Relay

Display: 2x16 character LCD with backlight to access settings from relay or observing settings or measurements.
LED: one blinking green to show, - external & internal power supply safety
- CPU correct operation

Eight red LED, all of them not fixed and configurable for any function operation

Right & left keys: to move between different menus
Up & down keys: to increment or decrement parameters or view fault information or showing date & time
CLEAR key: to going to main menu from other menus or reset LED or relays which are operated and latched,
if the operation condition is not still continued. To turn off the trip LED which is latched after each trip, keep
CLEAR key pushed for 3 seconds. READ key: to access to faults information
USB connector, for PC or laptop connection

Label tape, positioned on top of front panel, contains the relay main specifications.

Back terminal block: the connection and wiring guide is giveninT—7,T-8,T—9, T — 10 sections.
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U - 2.2: Relay settings & menus, using keypad & display

MAPro 10
Menu Contents

MAPro10 64T




ol 6““}“)9-’“
AFM 26431278N ER |
Fars Mehvar Azema

MAPro 10 R:
OO

The following information are shown
in the main menu for each analog

MAPro 10 S: input one after another:
o -Phase angle related to R(input 1)in
240 degrees

-Secondary current of external CT in

MAPro 10 T: Ampers as s

o -Primary current of external CT in
120 Ampers as Ip

MAPro 10
E:

MAPro10 65T
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MAPrel0
Is = X.XXA,

R/S/T/EXXX"
Ip = XXXX A

=3

Measurment

DU |

Other page

=

A—

Show Setting

219

Change Settting

o

Password ? 0000
(Change digit by au/fad)
(Select digit by Enter)

:

Show/Change
Configuration

i

Other page

«——H

Show/Change
5 B

ol ‘5“}“ 257
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Guide:
au = Arrow Up
ad = Arrow down
= Arrow Right

>
4= = Arrow Left

= Enter
= Arrow Right
or Left

=READ used

to read log data

=CLEAR used

to return to
main menu or reset

Y Show/Change
Communication

Other page

Menu Headings

Note: When the relay is in normal condition, by pushing “Arrow up” key, time is shown on display.

When the relay is in normal condition, by pushing “READ” key, the last 5 faults is shown on
display, in this case, by “Arrow UP or DOWN” the next or previous faults will be shown and by

“Arrow Right” key, the detailed information of existed fault will be shown.

When the relay is in any submenu, by pushing “CLEAR” key, it returns to main menu.

MAPro10
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Main Menu = - - Measurement - - - - Show Settings - -
> ‘ - - Measurement - - - - - Measurement - - - - - Measurement - - - ’(_
1A rms KEXK A IB rms HEXK A IC rms Hmx A
\_)‘ - - Measurement - - - - - Measurement - - - - - Measurement - - - .(_
le rms HEXK A 11 rms w0 A 12 rms Hm A
\_)_ - - Measurement - - - - - Measurement - - - - - Measurement - - - ‘
12/11 XX In - Ifn XXX A Max 1A XX A
\_)‘ - - Measurement - - - - - Measurement - - - - - Measurement - - - ’(_
Max IB xxxx A Max IC XXX A BR=0 5=XXX T=XXX

ol GL‘}T Bl

Fars Mehvar Azema

In each of Measurement submenus by pressing : 't goes to "Show Settings" menu

Measurement Menu
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Lil

———>  C-CT spec

|

@ C-CT spec Prim ph

L

C-CT spec- Primary
Prim curr : 10004
(change by au/ad)

—@m C-CTspec-Sec ph

C-CT spec- Sec ph
Sec. curr=1A
(change by au/ad)

el

C-CT spec - Prim E

=

C-CT spec- Primary
Prim curr: 10004
(change by au/ad)

|

C-Active Group |

change/Show settings
—> Configuration
& C-Active Group
Active group:1
=] {change by au/ad)

i

A

C-Group Active By

Change any digit by au/ad
Go on next digit by enter

C-CT spec-Sec E
A <

C-CT spec-5ec E
Sec. curr=1A
(ehange by au/ad)

=

C-Active Group

T

Note : in Show Setting au/ad are disable

C-Group Active By

Input 1/2 or off

(change by au/ad)

d

C-Blocking

Change any digit
by au/fad

Go on next digit by
enter

MAPro10

C-Group Active By | 4EEp | C-Blocking | S

ol

C-Blk-U.C.BIk
Input : 0/1/2
(change by au/ad)

C-Blk-U.C.Blk
Thershold: 05.0In
(change by au/ad)

—

C-Blk-Block LED
Block LED is off
{change by aufad)

=

C- Operate
Mode

C- Operate
Mode

p—

C-Group Active By
Fundamental Freq
[ True RMSY
{change by au/ad)

d

C- Disturb
Mode

Change any digit by au/ad
Go on next digit by enter

Change any digit by au/ad
Go on next digit by enter

<«

ol GL‘}T Bl

C- Disturb
Mode

d

C- Disturb Mode

Fars Mehvar Azema

Disturb @ trip/ p.up

{change by aufad)

A

C- Change Pass

C- Change Pass

0—.

New Password 0000
{change by aufad)

L

Again 0000
(change by au/ad)

A

Protection

-

S

Configuration Menu
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Change setting/protection

ol

Protection
Protec. group G1/2
(change by au/ad)

pa—

N
. N . N
Protection G d Protection G1or 2 u Protection G1 or 2 . N I Protection G1or 2 ¢ I Protection G1 or 2 . l
I>? No/Yes = 1>>7 No/Yes =y 1>>>? No/Yes IE>? No/Yes = IE>>? No/Yes pr—ry
(change by au/ad) (change by au/ad) (change by au/ad) (change by au/ad) (change by au/ad)

Other page Other page

- ; ; N N A
Protection Gl or 2 N Protection Gl or 2 N Pratection Gl or 2 ¢ I . : I Pro-Trip Circuit N

|E>>>? No/Yes A 12>? No/Yes Autoreclose ?NO Pl;a';ect:on Glg;‘z Supervision?No
(change by au/ad) | 4@ | (changebyau/ad) | @ | (changebyau/ad) | 4= ner current:

(change by au/ad) €)  (changebyau/ad) | {mmmd
Y Y Y Y Y

Protection Glor 2 .
Protection Glor 2 N
N
Cold Load P.U.?No | Tl Broken Conduct?N JRAS |

(change by au/ad) (change by au/ad) Communication
Y .
pus| o ot.h'—l Protection menu
er page

MAPro10
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Change setting/protection

el

Protection
Protec. group G1/2
(change by au/ad)

A

Protection G1
1>? No/Yes
(change by au/ad)

=l

D

—

P-G1-I>-IDMT
IDMT curve?

P

P-G1-I>-IDMT
IDMT curve VI
(change by au/ad)

—

P-G1-I>-IDMT
IDMT time mul?

—

P-G1-I>-IDMT
TMS=0.01
(change by au/ad)

Protection G
I=>? No/Yes
(change by au/ad)

¥

Other page

Specify TMS digit by
digit Range:0.01-1.50

—

Specify
threshold
digit by digit
Range :0.10-
25.00

o

P-G1-I>-DMT
Delay=000.00 sec
(change by au/ad

for each digit)

|

P-G1-1>-IDMT
Thershold 1>?

|

P-G1-I>Thershold
1>=01.00In
(change by au/ad)

f

P-G1-I>
Reset time?

|

P-G1-1>-R5Tt
Rst time=000.00
(change by au/ad)

0

Specify deley
digit by digit

Specify Reset
time digit by
digit
Range:0.00-
600.00

——>

MAPro10

ol GL‘}T Bl
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P-G1-I>
Pickupledis? 2
(change by au/ad)

P

P-G1-I>
Tripledis? 2
(change by au/ad)

—

P-G1-I>
Relay 00000000
(change by au/ad)

P

P-G1-I>
Latch Qutput ? N/fY
(change by au/ad)

P

Protection G
1>>7 No/Yes
(change by au/ad)

¥

Other page

By each0
that changes to
1 the related
relay is selected
for operation

I> setting menu
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Protection
Protec. group G1/2

pu—

Protection G1
1>7 No/Yes
(change by au/ad)

u
Protection G1

I1>>? No/Yes
(change by au/fad)

—d

ol GL‘}T Bl

|

P-G1-1>>-1DMT
IDMT curve?

—

P-G1-I>>-IDMT
IDMT curve VI
(change by au/ad)

|

P-G1-1>>-IDMT
IDMT time mul?

PR

P-G1-1>>-IDMT
TMS=0.01
(change by au/ad)

Protection G
I>>>? No/Yes
(change by au/ad)

¥

Other page

Specify TMS digit by
digit Range:0.01-1.50

—

Specify
threshold
digit by digit
Range :0.10-
25.00

—4

=

o

P-G1-1>>-IDMT
Delay=000.00 sec
(change by au/ad

for each digit)

L

P-G1-1>>-IDMT
Thershold 1>>?

L

P-G1-1>>Thershold
1>>=01.00 In
(change by au/fad)

1

P-G1-I>=>
Reset time?

L

P-G1-1>>-R5Tt
Rst time=000.00
(change by au/ad)

—

Specify deley
digit by digit

»_

Specify Reset
time digit by
digit
Range:0.00-
600.00

—_—

MAPro10
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P-G1-I>>
Pickupledis? 2
(change by au/ad)

P

P-G1-|>>
Tripledis? 2
(change by au/ad)

=

P-G1-I>>
Relay 00000000
(change by au/ad)

e |

P-G1-I>>
Latch Qutput ? N/Y
(change by au/ad)

Qe

Protection G
1>>>? No/Yes
(change by au/ad)

\

Other page

By each 0
that changes to
1 the related
relay is selected
for operation

I>> setting menu
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Protection G1
I1>? No/Yes ._
(change by au/ad)
N I ‘l_
Protection G1
1>>? No/Yes
(change by au/ad)
-

Protection G1

1>>>? MofYes
(change by au/ad)
—
Protection G
P-G1-I>>>
IE>? No/Yes
Operate on smpl/FFT? (change byf:u!ad]

(change by au/ad)

Other page

ol GL‘}T Bl
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P-G1-I>>> thresh
Threshold [>>>?

P-G1-I>>> thresh Specify Threshold digit by
|»>> =00.50 digit Range:0.5-40.00
(change by au/ad)

e

MAPro10

P-G1-I>>>-IDMT
Delay=000.00 sec Specify delay digit by
(change by aufad digit range:0-150.00
for each digit)
P-G1-I>>>
Tripledis? 2
(change by aufad)
By each 0
P-G1l-I>>> that changes to
Relay 00000000 1 the related
(change by au/ad) relay is selected
for operation

pu—

Protection G
IE>? NofYes
(change by aufad)

2

Other page

I>>> setting menu
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Protection G1
1>>>? No/Yes
(change by au/ad)

A

Protection G1
IE>? No/Yes
(change by au/ad)

Y

P

P-G1-IE>-IDMT
IDMT curve?

T

P-G1-|E>-IDMT
IDMT curve VI
(change by au/ad)

P

P-G1-IE>-IDMT
IDMT time mul?

P

P-G1-IE>-IDMT
TMS=0.01
(change by au/ad)

—>
Specify
Threshold
digit by digit
Range:0.0.1
A -8.00
Protection G
IE>>? No/Yes
(change by au/ad)
Other page
Specify
Reset time
digit by digit
Range:0.00-
600.00
Specify TMS digit by
digit Range:0.01-1.50

P

P-G1-IE>-DMT
Delay=000.00 sec
(change by au/ad

for each digit)

L

P-G1-IE>
Thershold 1E>?

L

P-G1-1>Thersh
1>=01.00In
(change by au/ad)

1

P-G1-IE>
Reset time?

L

P-G1-IE>-RST t
Rst time=000.00
(change by au/ad)

—L

Specify delay
digit by digit
Range:0.00-

600.00

* W—

MAPro10
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P-G1-IE>
Pickupledis? 2
(change by au/ad)

P

P-G1-lE>
Tripledis? 2
(change by au/ad)

P

P-G1-IE>
Relay 00000000
(change by au/ad)

—

P-G1-IE>
Latch Output ? N/Y
(change by au/ad)

=

Protection G
|E>>? No/Yes
(change by au/ad)

E

Other page

le> setting menu
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Protection G1
IE>? No/Yes
(change by au/ad)

N

e

Protection G1
IE>>7? No/Yes
(change by au/ad)

—d

P-G1-IE>>-1DMT

- e

Specify
Threshold
digit by digit
Range:0.0.1

-

IDMT curve?

P

P-G1-IE>>-IDMT
IDMT curve VI
(change by au/ad)

P

P-G1-IE>>-IDMT
IDMT time mul?

|

P-G1-IE>>-IDMT
TMS=0.01
(change by aufad)

.

-8.00

—4

Protection G
IE>>>? No/Yes
(change by au/ad)

!

Other page

Specify TMS digit by
digit Range:0.01-1.50

P-G1-IE>>-IDMT
Delay=000.00 sec
(change by au/ad

for each digit)

L

P-G1-IE>>-IDMT
Thershold IE>>?

L

P-G1-IE>>Thershold
|E>>=01.00 In
(change by au/ad)

1

P-G1-IE>>
Reset time?

L

P-G1-IE>>-R5Tt
Rst time=000.00
(change by au/ad)

—

Specify delay
digit by digit

Range:0.00-

600.00

—

Specify
Reset time
digit by digit
Range:0.00-
600.00

ol GL‘}T Bl
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P-G1-IE>>
Pickup led is ? 2
(change by au/ad)

P

P-G1-IE>>
Trip ledis ? 2
(change by au/ad)

=

P-G1-IE>>
Relay 00000000
(change by au/ad)

|

P-G1-IE>>
Latch Qutput ? N/Y
(change by au/ad)

—

Protection G
|E>>>7? No/Yes
(change by au/ad)

—

MAPro10

\

Other page

le>> setting menu
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4

Protection G1
IE>? No/Yes
(change by au/ad)

N

P

Protection G1
IE>>? No/fYes
(change by au/ad)

o
Protection G1
|E>>>? No/fYes

-

-

(change by au/ad) »—J(

P

P-G1-IE>>>

Operate on smpl/FFT?

(change by au/ad)

e

P-G1-IE>>> thresh
IE>>> =00.50
(change by au/ad)

=1

P-G1-IE>>> thresh
Threshold 1E>>>?

Protection G
IE>? No/Yes
(change by au/ad)

L

Other page

ol GL‘}T Bl
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P-G1-IE>>>-IDMT
Delay=000.00 sec

"

Specify
Threshold

digit by digit
Range:0.0.2-

8.00

MAPro10

(change by aufad
for each digit)

|

P-G1-1E>>>
Tripledis? 2
(change by au/ad)

|

P-G1-IE>>>
Relay 00000000
(change by au/ad)

e

Protection G
12>? Mo/Yes
(change by

Y

Other page

le>>> setting menu
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Protection G1
IE>>>? No/fYes
(change by au/ad)

AN
Protection G1

1257 No/Yes
(change by au/ad)

;
P-G1-12>
IDMT curve?

g

P-G1-IE>-IDMT
IDMT curve 51
(change by au/ad)

P

P-G1-12> IDMT
TMS =0.01
(change by au/ad)

=1

Protection G
Auto reclose? NofYes
(change by au/ad)

v

Other page

Specify TMS digit by
digit Range:0.01-1.50

—

Specify
Threshold
digit by digit
Range:0.10-
25.00

Specify
Reset time
digit by digit
Range:0.04-
100.00

P-G1-12>-DMT
Delay=000.00 sec
(change by au/ad

for each digit)

—l

P-G1-12>Thersh
12>=01.00In
(change by au/ad)

n—l

P-G1-12>
Reset time?

u
P-G1-12>-RSTt

Rst time=000.00
(change by au/ad)

-

MAPro10

Specify delay
digit by digit
Range:0.00-
150.00

—_—

ol GL‘}T Bl
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P-G1-12>
Tripledis? 2
(change by au/ad)

|

P-G1-12>
Relay 00000000
(change by au/ad)

Protection G
auto Reclose?
MNo/Yes

Y

Other page

12> setting menu
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Protection G1
12>? No/Yes
(change by au/ad)

-
Protection G

Autoreclose ?NO
(change by aufad)

Y

—

P-G1-Autoreclose
Ext CB fail? No/Yes
change by au/ad)

Y

=

P-G1-Autoreclose
Ext ,CBFt=000.00
change by au/ad)

P

P-G1-Autoreclose
Ext Ccontrol? N/Y
change by au/ad)

N
| |

Specify digit
by digit
Range: 0.01-
600.00 5ec

Protection G
Under current ?NO
(change by au/ad)

{

Other page

P —

Y

P-G1-Autoreclose
Input for E.C=1
change by au/ad)

=

P-G1-Autoreclose

—>1

o4 |

Input for 52a=1
(change by au/ad)

- |

P-G1-Autoreclose
Input for CBF=1
(change by au/ad)

P

P-G1-Autoreclose
Close Relay=2
(change by au/ad)

pa—|

P-G1-Autoreclose
D1=000.00Sec
(change by au/ad)

|

P-G1-Autoreclose

Range: 1-5& No
No means no input.

Range : 1-5& No
No means no input

Range:2-8

Dead time for 1st cycle
Range : 0.01-600.00
Specify digit by digit

Dead time for 2ed
cycle Range : 0.01-

D2=000.00 Sec 00,00
(change by au/ad) Specify digit by digit
| |

=

Fars Mehvar Azema

P-G1-Autoreclose
D3=000.00 Sec
(change by au/ad)

pu—

P-G1-Autoreclose
D4=000.00 Sec
(change by aufad)

.

P-G1-Autoreclose
Reclaim,t=000.00
(change by aufad)

p— |

P-G1-Autoreclose
Cycles =1
(change by au/ad)

o |

AR I>N >>N >>>N
le>N >>N »>>>N
(change by aufad)

P

Protection G
Under current No?
(change by au/ad)

!

Other page

ol GL‘}T Bl

Dead time for 3th cycle
Range : 0.01-600.00
Specify digit by digit

Dead time for 4th cycle
Range : 0.01-600.00
Specify digit by digit

Range :0.01-900.005ec
Specify digit by digit

No. of reclosingeycles
Range : 1-4

Select the operation
that you want apply
autorecloseing

Auto Reclose setting menu

MAPro10
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Protection G1or 2
Autoreclose ?NO
(change by au/ad)

PR |
Protection G

Under Current? No/Yes
(change by au/ad)

pasl|
P-G1-Under Curr

Threshold

1<=002%
(change by au/ad)

Pro-Trip Circuit

Supervision? No/Yes
(change by au/ad)

Other page

Select digit by digit
percentage of
nominal current .
Range: 2-500%

—>

p—}

MAPro10

P-G1-Under Curr
Delay t=000.00S
(change by au/ad)

=l

P-G1-Under Curr
I< Qutput Led 5
(change by au/fad)

P

P-G1-Under Curr
< Output relay 0
(change by au/ad)

=

P-G1-Under Curr
Latch Output ?No/Yes
(change by au/ad)

=

Pro-Trip Circuit
Supervision? No/Yes
(change by au/ad)

ol 6“}" Bl

Fars Mehvar Azema

Select digit by digit
Range: 0.01-150.00

Select digit by digit
Range: 5-8 & No

Select digit by digit
Range: 2-8 & No

I< setting menu
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Protection G
Under Current? No/Yes
(change by au/ad)

N

=

Pro-Trip Circuit
Supervision? No
(change by au/ad)

ol
P-G1-TCS
Input for 52a=1
(change by au/ad)

=l

P-G1-TCS
CB delay=0.00 S
(change by au/ad)

pa—

Protection G
Cold Load P. U.? No/Yes

change by au/ad
Range : 1-5 ( e lv /ad)
Other page
Select digit by digit

Range : 0.02-1.00

>

MAPro10

ol 6“}" Bl
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P-G1-TCS
TCS Led ? 2
(change by au/ad)

|

P-G1-TCS
TCSRelay ? 0
(change by au/ad)

PR

Protection G
Cold Load P. U.? No/Yes
(change by au/ad)

!

Other page

Range : 5-8 & off

Range : 2-8 & off

TCS setting menu
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Pro-Trip Circuit
Supervision? No

(change by au/ad) »L
N Select digit by digit P-G1-C.L.Pickup
d Range : 0.00- CLP Time 0000.005
3600.00 (change by au/ad)

Protection G

Cold Load P. U.? No/Yes A
(change by au/ad) .
P-G1-C.L.Pickup

Input for 52a:1

¥ l (change by au/ad)

Range : 1-5

CLP I>N >>N >>>N Select the
le=N >>N >>>N 12N operation you d
(change by au/ad) want to apply ]
cold load pick up Protection G

‘> Brocken Conduct? No/Yes

A (change by au/ad)

P-G1-C.L.Pick up Select digit by digit l
CLP Level :020% Range20 -500% Other page
(change by au/ad) pag

P

Cold Load Pickup setting menu

MAPro10 80T
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v

P-G1-Brocken Cond

et diot by din
Select digit by digit BC time 00001 sec

Range : 1-14400

(change by au/ad)
Protection G
Cold Load P. U.? No/Yes
(change by au/ad) A
P-G1-Brocken Cond Range : 5-88 off
N BC LED 2

d (change by au/ad)

Protection G d
Brocken Conduct? No/Yes »—
P-G1-Brocken Cond
h b d
(change by au/ad) BC Output relay 0

Range : 2-8 & off
(change by au/ad) "8e o
: - d
Select digit by digit P-G1-Brocken Cond C o
i |
Range : 20-100% 12/11 ratio 20% ommunication
(change by au/ad)

Broken Conductor setting menu

MAPro10 81T
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Change setting/Communication

]

Protection ‘ Communication » Main Menu

el

Baud rate ? 9600
Communication
(change by au/ad)

=l

Address 001
Communication
(change by au/ad)

=l

Main Menu

Communication Setting Menu

MAPro10 82T
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U - 2.3: Relay settings & menus, using PC software

MAPro System Setting with PC

- Install driver (FTDI driver) on PC if there is not.
- Connect system with USB cable to PC.
- Run “MAPro Setting.exe” Program.

MAPro10 83T
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Then you have this menu. This shows the online measurements. This menu will be active only when
the computer is connected to relay via USB port.

MAPro10 Rev 30 (OFFLINE MODE) - x

Measurement  Settings 1> I s> B> IE>>  IEx>> 12 I« AR Innush  TCS  CLP BC Logic C.B.Ctd
Build Date : Sep 21, 2020 16:52

Inputs  Relays

la

1 w) o 1
Ib : 0 9y 2
lc 3 9 9 3
le ‘9 o 4

5 w) o 5
I 6 9O 9 ¢
12 T 9O 9T

8 w) =
F s )

Connection Matrix Import Setting Bpﬂnsemng

from PC to PC

Setting has been imported successfully at 10:31:59
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If no relay is connected to PC, after running the “MAPro Setting” program you will have this menu,

Can not find The Relay...
-Please Connect the hardware and click Retry
-To exit click Abert

-For working in offline mode click Ignore

| [ 1gnore

By selecting “Ignore”, you will have

5./ Choose Relay ty

Relay type
| 3Ph+Earth Over curent

After selecting relay type (“3Ph+Earth Over current”, or “sensitive Earth Over current”, or “Over/Under Voltage”,

or “Earth fault relay” or “Combo relay”) you will have its setting menu.

For example if select “3Phase +Earth Over current” you have the other setting menus in offline condition.

Configuration settings:

MAPre10 Rev 30 (OFFLINE MODE)
Measurement  Seftings | I>> B> | IE> IE>> | IEx>> 2> le AR Inush  TCS  CLP BC. Logic C.B.Ctd

Corffigurations
PHEim(A) CTPHSsc EPim(4 CTESec LraEr Bl s

[oo0 B[4 | [0 [ o RMS/FFT  FFT UBLK Level ® Nore Pickup Relay  Relay Of
Active group UBLKLED  LED Off & s Remote Reset  Cff

() Two Input

Trip Alamm For Line: Disturbance

Pre-fauit Record time (Cycle)
Phase A Phase B Phase C

LED Off Off Off

Postfault Record time (Cycle)
Trigger at :
Relay  Off Off Off ® Pickup O Tip ‘ Get Setting from Relay

Communication

A m o Refd 5 Identity Check Export Calibration
9500 v

Factor
Baud rate

Delete Import Calibration
M
Party | Mone hd Read Events Read Faults EventiFault Factor

. . Import Setting Export Setting Upload Setting
=

to Relay

Setting has been imported successfully at 10:31:59

Configuration settings menu

MAPro10
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To have access to set the application of inputs, outputs or LEDs, or have observation to them, there

is a key at lower border of menu, named “Connection matrix”.

The applications of this software key are:

- Activate any input/output/LED to any function
- Assign a name label to inputs/outputs/LEDs
- Observation of input/output/LEDs application in this relay according to setting

- Hotline monitoring the inputs/outputs/LEDs situation

i 10

Active Group : Selected Feature :

- O »
® Relays
() Group 2 o Rename Relays

Mame Relay 1 Relay 2 Relay 3 Relay 4 Relay & Relay & Relay 7 Relay 8
Over Cumert 1
Over Cument 2
Over Cumert 2
b | Neutral Over Curert 1 [
MNeutral Over Curent 2
Neutral Over Cumrent 3
Megative Sequence
Under Cument
Broken Conductor
Trip Circuit Supervision
Auto Reclose
Relay for phase A

Relay for phaze B

Relay for phase C

Pickup Relay

Circuit Breaker Open Relay
Circuit Breaker Close Relay
Input 1

Input 2

Input 3

connection matrix for relays (outputs) settings

MAPro10 86T
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o — O 4

Active Group : Selected Feature :

oot O
O Relays
Omez |01

connection matrix for digital inputs settings

&l o - O X
Active Group : Selected Feature :
oo O
Group O Relays
O ‘ ) Inputs Rename LEDs
Name 2
» Cwer Cumrent 1
Qwer Cumert 2
Ower Cument 2

Neutral Over Cumrent 1
Neutral Over Cumrent 2
MNeutral Over Current 3

MNegative Sequence
Under Cument

Braken Conductar

Trip Circuit Supervision
Auto Reclose

LED for phase A

LED for phase B

LED for phase C

LED for Under Block
Circuit Breaker Open LED
Circuit Breaker Close LED
Input 1

Input 2

Input 3

Connection matrix for LED settings

MAPro10
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Configuration setting items:
You can have two types of access from this menu:
1- To set relay configuration parameters consisting:

- Phase and earth CT primary and secondary nominal current.

- Selection of active group

- Blocking parameters for under current protection(By one of inputs 1 or 2 or by defining a
lower threshold, and LED for block condition indication)

- Selection operation mode, based upon FFT or true RMS. If FFT is selected, Inrush restrain
function will not be used. (For over current protection, FFT is recommended.)

- Defining baud rate and address for RS485 communication.

- Defining a name & serial No. for relay. These will be shown in the event & fault records to
know to which relay these information belongs.

Note: These settings will be used in all protection and automation functions.

2- To extract events, faults, and disturbances
Update relay with all settings
Save existing settings to a file
Load a before saved setting from a file to relay.

Also connection matrix enables you to observe “inputs/outputs — functions” relation to avoid
any interference in functions. It can be seen for both groups 1 or 2 by selecting from up right of
the page.

A sample of this matrix is shown in the next page.

Identity check ensures you that event & fault files are intact (not manipulated).

Before any update of relay if the password of relay is changed from its default, the software
asks for relay password. If you don’t know the relay password, you are not able to update relay
settings. If relay password is default password, software doesn’t ask for password.

Also during any update of relay from “MAPro setting software” it asks for permission to set

the time of relay with the time of computer. If “yes” is selected, the relay time will be
synchronized with computer time and if “no” is selected, the relay time will remain unchanged.

MAPro10 88T
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1>, I>>, I>>>, |E>, IE>>, IE>>>, 12> protection settings:

In this condition you can set the system in offline mode, save it and use for setting the
systems.

For example to set I> parameters you will have this menu. All the required parameters which
are needed for this function will be set in this menu. The yellow band is for settings of group1
and the blue band is for settings of group2. The active group can be selected from related unit
in “settings” menu.

If you want relay operate in DMT mode (fixed time operation), select DMT in “Function” unit,
and then define DMT time in second. If you want relay operate according to one of IDMT curves
(one of 5 IEC curves or 3 IEEE curves), select the related curve, and then set the TMS (time
multiplier). If you active the “Output latch”, after tripping, the relay (i.e. output relays and LEDs)
will not reset until pushing “clear” key for 3 seconds.

Note: Because none of output relays is fixed for tripping, so the trip relay should be selected
From related menu.

MAPra10 Rev 30 (OFFLINE MODE) - X
Measurement  Seftings 1> (E5 =2 |E» Ex>  IE»s» 12 1< AR lnrush TCS  CLP B.C. Logic (C.B.Ctd
Active Group 1 Code: 50/51
Rel
[E— e e an
Threshold Function DMT Time(s) TMS LED pick up LED trip Function DMT Time(s) TMS 2 4 B 3
10 st v oo |joo1 [ LEDOR  ||LED OF DMT ~ O] Outputlatch
Active Group 2
Relays
Restime stings R
Threshold Function DMT Time(s) TMS LED pick up LED trip Function DMT Time(s) TMS 2 4 6 8
o0 st ~|looo slom [ LEDOF | LEDOF DMT - &

Export Setting
to PC

Upload Setting
to Relay

. . Import Setting
‘ hom PC

Setting has been imported successfully at 14:37:22

Computer setting menu for 1> protection

Setting for other protections, I1>>, I>>>, IE>, IE>>, [E>>>, [2>, are the same.

MAPro10 89T
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As I>>>and IE>>> only operate in DMT mode, so units "Function”, “TMS”, “LED pick up”, and

“Reset time” units are not active in related menus.

Auto reclose setting menu:

MAPro10 Rev 30 (OFFLINE MODE) - x
Measurement  Settings [ I>> B> | IE» IE>> | [E>>> | 2> lc AR Inush TCS  CLP B.C. Logic C.B.Ctd
Active Group 1 Code: 79
. . AR Active for Relays
Active ARTripBy Input52a  CYCL ReClm{s) InputEXT InputCBR InputIHE 1 5 5 5
EXT Control 1 o [ 2 3 4 Ok Ol . m.m om
CB Ready AR input Di(s) D2(s) D3(s) D4(s) CBR(s) IHB(s) Ot== [Olex>
Inhibit time 5 o1 [ o1 [ om B oo |2 oo [ 0 Os>  [Oles>» Progress Success Lockout
LED Off Off Off
Relay Off Off Off
Active Group 2
" B o
Active ARTripBy Input52a CYCL ReClm(s) InputEXT InputCBR InputIHE ol i 1 3 5 7
[ EXT Control 1 P E o3 2 3 4 Ok Ol mom om
CB Ready D1(s) D2 (s) CBR(s) IHB(s) O s> [ le>>
Inhibit ime 001 [2 joor [ 00 |2 Obss  [Jless> Progress Success Lockout

Upload Setting
to Relay

9 = Import Seting Export Setting

Setting has been imported successfully at 14:37:22

Auto reclose setting menu

The following settings are existed in this menu:
(In the following part, CB means circuit breaker)

1- Active, to activate or deactivate the auto reclose function in the related group

2- CB Ready, if selected, before reclosing, relay checks CB to be ready for close. It is
checked

from the selected digital input.

3- EXT control, if selected, you can deactivate auto reclose from an external source
through
the selected digital input, even if it is active in software. (If selected, auto reclose doesn’t
work

MAPro10 20T
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when the related digital input is “0” (low).

4- CBR T(s): If you want auto reclose check CB ready signal, relay will wait by this time
for
CB to be ready if it is not, at the end of any dead time. If CB is still not ready after this
time,
auto reclose process will be blocked, and process LED turns off and lockout LED turns on.

5- Input EXT: Here define the number of digital input you have considered for
deactivating
auto reclose process from an external source.

6- Input 52a: Here define the number of digital input you have considered to inform
relay
about CB operation to open or close.
1 in related input means CB closed and 0 in this input means CB is open.
Note: This input is mandatory for auto reclose to operate, so if relay can’t sense the
situation of 52a, auto reclose doesn’t work

7- Cycles: You can define 1, 2, 3, or 4 cycles (shots) for auto reclose operation.

8- D1, D2, D3, D4 (s): To define individually dead times in second for every cycle.

9- Recl. T (s): To define reclaim time in second.

10- In the next 3 columns you can specify for which protections you want auto reclose
to operate.

11- In relays part the relays considered to close the CB can be selected.

12- Below the relays part, you can specify 3 LEDs to show the status of auto reclose
operation. Process LED shows that auto reclose operation is in process. Success LED
shows that auto reclose operation has been finished successfully. Lockout LED shows
that auto reclose operation has been blocked because of CB not ready or any
interruption. These LEDs will b reset by pushing “clear” key for 3 seconds.

MAPro10 91T
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Direct digital input operation menu

MAPro10 Rev 30 (OFFLINE MODE)
Measurement  Settings 1> I>> I>»> B> IE>>  IE>»> 12> l< AR Inish  TCS  CLP  BC. logic CB.C

Active Group 1

Input 1 Input 2 Input 3
Relays Relays Relays
| 1 3 |5 | |7 H N E N H N N N
2 4 8 8 H- B B N H- H EH N
Input 4 Input 5
Relays Relays

13 s 7 [ 1 [ la |5 |7
(12 [1a [l [ I8 H. B E: N

. . Import Setting Export Setting
e

Setting has been imported successfully at 14:37:22

Direct digital input operation menu

From this menu, you can specify each of digital inputs, to activate each of outputs relays or

LEDs in both groups.

22T
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Inrush restrain setting menu

MAPre10 Rev 30 (OFFLINE MODE) - X
Measurement  Settings 1> I>> 2> B> IE>>  IE>>> 12> l< AR lmsh TCS CLF  BC Logic CB.Ct

Active Group 1 . .
Inrush Restrain Active for:

Threshold{H2/H1)  Active Time(s) Input52a
e ] oo

=ik Ot Oles 02>
O 1= [ le=>
[Ols=s [ less>

. . Import Setting Export Setting Upload Setting
R=alllsalll

Setting has been imported successfully at 14:37:22

Inrush restrain setting menu

If the relay is operating in true RMS mode, the “inrush restrain” function can be activated to
avoid 2"* harmonic part of input current to cause trip in specified condition.

This function can be selected to operate for any of protection functions you specify in the
menu.

The number in threshold defines the ratio of “2"™ harmonic RMS/1%* harmonic RMS” threshold.

Under this threshold, the selected protection function operates and over this threshold, the

selected protection function will not operate until the time defined in “Time (10ms)” is over.

MAPro10 93T
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U-2.5:
Modbus data base
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Adress(Hex) [Prot. Group |Description Values Range |Step [Unit  |Format |Default
0 Protection group 1,2 1 F1A 1
1 50/51 I> operate or not 0-1 1 F24A |0
2 I> Value 000A-09C4 |1 0.01In |F1 64
3 Trip time curve > F3 0
4 DMT trip time 1> 0000 - EA60 |1 0.01S |F1 0
5 I> trip time multiplier(TMS) 000A - 05DC |1 0.001 |F1 A
7 I> DMT reset time 0000 - EAGO0 |1 0.01S [F1 0
9&10 I> Pick up&Trip LED ( Binary code) [00 - 09 each |1 F3B 9
11 I> Trip relays( Binary code) 00 - 88 1 F3A 0
12 I> output latch or not 0-1 1 F24A |0
13 50/51 I>> operate or not 0-1 1 F24A |0
14 I>> Value 000A-09C4 |1 0.01in [F1 64
15 Trip time curve I>> F3 0
16 DMT trip time I>> 0000 - EA60 |1 0.01S |F1 0
17 [>> trip time multiplier(TMS) 000A-05DC |1 0.001 [F1 A
19 I>> DMT reset time 0000 - EA60 |1 0.01S |F1 0
21/22 I>> Pick up/Trip LED( Binary code) |00 - 09 each |1 F3A 9
23 I>> Trip relays 00 - 88 1 F3A * |0
24 I>> output latch or not 0-1 1 F24A |0
25 50/51 [>>> operate or not 0-1 1 F24A |0
26 I>>> Value 0032 - OFA0 |1 0.01In |F1 64
Not used I>>> operate on sample or not 0-1 1 F24A |0
27 DMT trip time I>>> 0000 - EA60 |1 0.01S |F1 0
29 [>>>Trip LED 0-7 1 F3B
30 I>>> Trip relays( Binary code) 00 - 88 1 F3A |0
32 50n/51n le> operate or not 0-1 1 F24A |0
33 le> Value 0001-0320 |1 0.01in [F1 64
34 Trip time curve le> F3 0
35 DMT trip time le> 0000 - EAGO0 |1 0.01S |F1 0
36 le> trip time multiplier(TMS) 000A-05DC |1 0.001 [F1 A
38 le> DMT reset time 0000 - EA60 |1 0.01S |F1 0
40/41 le> Pick up/Trip LED( Binary code) |00 - 77 1 F3A 0/0
42 le> Trip relays 00 - 88 1 F3A |0
43 le> output latch or not 0-1 1 F24A |0
44 50n/51n le>> operate or not 0-1 1 F24A |0
45 le>> Value 0001 -0320 |1 0.01In |F1 64
46 Trip time curve le>> F3 0
47 DMT trip time le>> 0000 - EA60 |1 0.01S |F1 0
48 le>> trip time multiplier(TMS) 000A-05DC |1 0.001 [F1 A
50 le>> DMT reset time 0000 - EA60 |1 0.01S |F1 0
52/53 le>> Pick up/Trip LED 00-77 1 F3A 0/0
54 le>> Trip relays( Binary code) 00 - 88 1 F3A |0
55 le>> output latch or not 0-1 1 F24A |0
95T
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Adress(Hex) |Prot. Group |Description Values Range |Step [Unit  |Format |Default
56 50n/51n le>>> operate or not 0-1 1 F24A |0
57 le>>> Value 0001 -0320 |1 0.01In [F1 64

not used le>>> operate on sample or not 0-1 1 F24A |0
58 DMT trip time le>>> 0000 - EA60 |1 0.01S |F1 0
60 le>>>Trip LED 0-7 1 F3B
61 le>>> Trip relays( Binary code) 00 - 88 1 F3A |0
63 Unbalance (12> operate or not 0-1 1 F24A |0
64 [2> Value 000A-09C4 |1 0.01in [F1 64
65 IDMT trip time curve 12> F3 0
66 DMT trip time 12> 0000 - EA60 |1 0.01S |F1 0
67 [2> trip time multiplier(TMS) 000A-05DC |1 0.001 [F1 A
68 [2> DMT reset time 0000 - EA60 |1 0.01S |F1 0
69 [2> Trip LED 0-7 1 F3B [0
70 [2> Trip relays( Binary code) 00 - 88 1 F3A |0
72 TCS TCS(trip circuit supervision) yes/no [0-1 1 F24A |0
73 Input for 52a contact in TCS 0-5 1 F3B 0
74 Max permitted delay of C.B. in TCS (2 - 64h, 2 - 10(1 0.01S |[F1A |2
75 TCS alarm LED 0-7 1 F3B |0
76 TCS output relay 00 - 88 1 F3A 0/0
A.R. 79
1035 Auto reclose active 0-1 1 F24A |0
1036 CB ready check enable 0-1 1 F24A
1037 External control enable 0-1 1 F24A
1038 No. of input for external control 0-5 1 F3B
1039 No. of input for 52a condition 0-5 1 F3B
1040 No. of input for CB ready signal 0-5 1 F3B
1041 Close relay No.( Binary code) 00 - 88 1 F3A |0
1042 Auto reclose cycles lto4 1 F3B
1043 AR active for I> protection 0-1 1 F24A
1044 AR active for I>> protection 0-1 1 F24A
1045 AR active for I>>> protection 0-1 1 F24A
1046 AR active for le> protection 0-1 1 F24A
1047 AR active for le>> protection 0-1 1 F24A
1048 AR active for le>>> protection 0-1 1 F24A
1049 AR active for Ise> protection 0-1 1 F24A
1050 AR active for Ise>> protection 0-1 1 F24A
1051 AR active for Ise>>> protection 0-1 1 F24A
1057 AR in progress LED No. 0-7 1 F3B 0
1058 AR locked out LED No. 0-7 1 F3B [0
1059 AR successful LED No. 0-7 1 F3B 0
1060 Permitted time for CB ready(CBRT) [0001 - EA60 |1 0.01S |F1
1061
1062
1063 D1 (first cycle dead time) 0001 - EA60 |1 0.01S |F1 1
1064 D2 (first cycle dead time) 0001 - EA60 |1 0.01S |F1 1
1065 D3 (first cycle dead time) 0001 - EAGO |1 0.01S [F1 1
1066 D4 (first cycle dead time) 0001 - EA60 |1 0.01S |F1 1
1067 Reclame time 0001 - EA60 |1 0.01S |F1 1
MAPro10 9% T
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I/O logic
Inputl LED 0-7 1 F3B |0
Inputl relay( Binary code) 00 - 88 1 F3A |0
Input2 LED 0-7 1 F3B |0
Input2 relay 00 - 88 1 F3A |0
Input3 LED 0-7 1 F3B [0
Input3 relay 00 - 88 1 F3A [0
Input4 LED 0-7 1 F3B |0
Input4 relay 00 - 88 1 F3A |0
Input5 LED 0-7 1 F3B |0
Inputb relay 00 - 88 1 F3A |0
Last fault
94 type relay
95 Type of MAPro relay F1
96 fma ?
97 fma ?
98 Firmware version F1
99 Firmware revision F1
100]! input state ?
101]! relay state ?
102]! led state ?
103 LF year F1
104 LFM F1
105 LF D F1
106 LFH F1
107 LF Min F1
108 LF Sec F1
109 LF mSec. F1
110/? LF index
111)? LF trip level
112 LF trip cur OK
113 LF IA
114 LF IB
115 LFIC
116 LF IE
117 LF 11
118 LF I2
MAPro10 97T
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Adress(Hex) |Prot. Group |Description Values Range |Step [Unit  |Format |Default
Inrush BLK
h2/h1 threshold value 01 - 64h 0.01
Inrush restrain time 0 - BB8h 0.01S
Inrush res. active for I> protection |0-1 1 F24A
Inrush res. active for I>> protection |0-1 1 F24A
Inrush res. active for I>>> protection|0 - 1 1 F24A
Inrush res. active for le> protection |0- 1 1 F24A
Inrush res. active for le>> protection |0 - 1 1 F24A
Inrush R. active for le>>> protection |0 - 1 1 F24A
Inrush res. active for Ise> protection |0 - 1 1 F24A
Inrush R. active for Ise>> protection |0 - 1 1 F24A
Inrush R active for Ise>>> protection|0 - 1 1 F24A
Inrush res. active for 12> protection [0-1 1 F24A
No. of input for 52a condition 0-5 1 F3B
CLP
832 CLP active?
833 CLP active for I> protection 0-1 1 F24A
834 CLP active for I>> protection 0-1 1 F24A
835 CLP active for [>>> protection 0-1 1 F24A
836 CLP active for le> protection 0-1 1 F24A
837 CLP active for le>> protection 0-1 1 F24A
838 CLP active for le>>> protection 0-1 1 F24A
839 CLP active for Ise> protection 0-1 1 F24A
840 CLP active for Ise>> protection 0-1 1 F24A
841 CLP active for Ise>>> protection 0-1 1 F24A
842 CLP active for 12> protection 0-1 1 F24A
843 CLP percent of thresholds increase [0Ah - 57E40h 0.01S
844 CLP time of threshold increase
845 No. of input for 52a condition 0-5 1 F3B
Under Curr
846 Under current protection(l<) active?
847 I< Value 000A-09C4 |1 0.01In |F1 64
848 DMT trip time I< 0000 - EA60 |1 0.01S |F1 0
849 I< Trip LED 0-7 1 F3B |0
850 I< Trip relays( Binary code) 00 - 88 1 F3A |0
851 Output contact latch
BC
852* B.C. active?
853* [2/11 threshold value
854* Definite time for B.C. trip
855* B.C. Trip LED 0-7 1 F3B |0
856* B.C. Trip relays( Binary code) 00 - 88 1 F3A |0
MAPro10 98T
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Adress(Hex) |Prot. Group |Description Values Range [Step [Unit  |Format | Default
Events

119 E1l E code

120 E1 parameter High nibble

121 E1 parameter low nibble

122 E1Y

123 E1M

124 E1D

125 E1H

126 E1 Min

127 E1l Sec

128 E1l ms
129 - 138 Event2
139 - 148 Event3
149 - 158 Event4
159 - 168 Event5
169 - 178 Event6
179 - 188 Event7
189 - 198 Event8
199 - 208 Event9
209 - 218 Event10
219 - 228 Eventll
229 - 238 Eventl2
239 - 248 Event13
249 - 258 Eventl4
259 - 268 Eventl5
269 - 278 Event16
279 - 288 Eventl7
289 - 298 Event18
299 - 308 Event19
309 - 318 Event20
319 - 328 Event21
329 - 338 Event22
339 - 348 Event23
349 - 358 Event24
359 - 368 Event25
369 - 378 Event26
379 - 388 Event27
389 - 398 Event28
399 - 408 Event29
409 - 418 Event30
419 - 428 Event31
429 - 438 Event32
439 - 448 Event33
449 - 458 Event34
459 - 468 Event35
469 - 478 Event36
479 - 488 Event37
489 - 498 Event38

MAPro10 29T
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Adress(Hex) |Prot. Group |Description Values Range |Step [Unit  |Format |Default
499 - 508 Event39
509 - 518 Event40
519 - 528 Event41
529 - 538 Event42
539 - 548 Event43
549 - 558 Event44
559 - 568 Event45
569 - 578 Event46
579 - 588 Event47
589 - 598 Event48
599 - 608 Event49
609 - 618 Event50
619 - 628 Event51
629 - 638 Event52
639 - 648 Event53
649 - 658 Eventb54
659 - 668 Event55
669 - 678 Event56
679 - 688 Event57
689 - 698 Event58
699 - 708 Event59
709 - 718 Event60
719 - 728 Event61
729 - 738 Event62
739 - 748 Event63
749 - 758 Event64
759 - 768 Event65
769 - 778 Event66
779 - 788 Event67
789 - 798 Event68
799 - 808 Event69
809 - 818 Event70
819 - 828 Event71
829 - 838 Event72
839 - 848 Event73
849 - 858 Event74
859 - 868 Event75
MAPro10 100 T
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Adress(Hex) |Prot. Group |Description Values Range |Step [Unit  |Format |Default
Faults
FLY
868 +1 F1IM
869 F1D
870 F1H
871 F1 Min
872 F1 Sec
873 F1 ms
874 F1 phase index
875 F1 trip level
876 F1 |trip
877 F1IA
878 F11B
879 F1IC
880 F1IE
881 F1I11
882 F11I2
883 +1 F2
885 - 900 F3
901 - 916 F4
917 - 932 F5
933 - 948 F6
949 - 964 F7
965 - 980 F8
981 - 996 F9
997 - 1012 F10
1013 - 1028
TIME:
1029 Mounth
1030 Day
1031 Hour
1032 Minute
1033 Second
1034

MAPro10
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U-2.6:
Modbus data format
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. ____________________________________________________________________________________|]
Code Description
F1 Unsighned integer: Numerical data 0 to 65535 (16 hits)
F1B Signed integer 0 to +32767/-32768
F1A Unsighned integer: Numerical data 0 to 255 ( 8 hits)
F3 08: DMT
00: IEC STI
01: IEC SI
02: IEC VI
03: IEC EI
04: IEC LTI
05: IMI (IEEE moderately inverse)
06: VI (IEEE very inverse)
07: IEI (IEEE extremely inverse)
20: Reset IMI (IEEE moderately inverse for reset)
21: Reset IVI (IEEE very inverse for reset)
22: Reset [EI (IEEE extremely inverse for reset)
F3A Unsigned Hex number O0H to FFH
F3B Unsigned Hex number O0H toOFH
F5 ASCI code
F24A Unsigned integer: 0=no, 1=yes
F24B Unsigned integer: 0=9600,1=19200,2=38400
F24C Unsigned integer: 0=1A, 1=5A
F24D Unsigned integer: 0=ABC , 1=ACB
F24E Unsigned integer: 0=ABCN , 1=RSTG, 2=L1L2L3E
F3F 00: I>
0l: >>
02: I>>>
03: le>
04: le>>
05: le>>>
06: 12>
F3G 00: Phase A
01: Phase B
02: Phase C
03: Earth

MAPro10
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FErairn 7
el edLoll. N/

Energy& Power Indusme’s Laboratories Co.ius)

TI-4009(1)-160255 Page 1 of |

TYPE TEST REPORT

Project No.: T1-4009(1)-160255

LQF-510-02

We hereby, verify that the following mentioned electrical product subsmitted to the tests in our
Isboratory, within the period 1 Dec 2015-30 Apr 2016, and is i complisnce with the related
clauses and sub-cluuses of standards IEC 60255

Equipment under Test:

Current Protection Relay
Model/Type :MAPro 10
Serial Number : 155680
Rating :60-160VDC

Manufactured By: Fars Mehvar Azma Co.,

Issue Date: 8-Jun-2016
The full description of applicable type tests and plctures of relay are ayxiltable In the test
reports 3275, 3285 and TH4009-T11.
LV/EMC Technical
TS aaivien
I =y
) ; S. M. Mirfallah s
ch,o{ofldm/ . } / Erémeg Deputy of
, G sbtlafl 5 f
Ve, : To;/;n,d Ipspecti
P R v 7/ \ R
[ES It “F, drt / MM : idi
:‘;:"‘rr"'f . ~ L ( g FN, A 1 A f«;:./{

Technical Department
ISO IEC 17025
Accredited Lab

shauld net be reproduced in extracts without written spprovel by EPIL.

Test results pertain o the tested sample
i mdm«umm

Office: Unit &, No. 5 Comaer of Rexvan S1., South Shiraz Ave. Shahid Hemmat Exprasessy Tahran - ien Zip Code: 1438054817
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8 Interoperability

8.1 Physical layer
8.1.1 Electrical interface

B e rsaes
|:| MWumbsar af leads . far ane protection equipmeant

NOTE - ElA RS-4B5 standard dafines unit lbads so that 32 al them can be oparated on one ine. For detailed infarmasan refer
lo clause 3 of ELA RS-48% standard

8.1.2 Optical interface

[:| Glass fibre
D Plastic fitre

[]F-sma type connector
[_]&Foc.s type connector

B.1.3 Transmission speed

. 9 600 bit's

. 18 200 bit's

8.2 Link layer
Thera are no choitas for the link layer.

B.3 Application layer
8.31 Transmiseion mode for application data

Mode 1 (least significant octet first), as defined in 4.10 of IEC B0B70-5-4, is used exclusivaly in this
companion standard.

832 Common ADDRESS of ASDU

. Oine COMMON ADORESS OF ASDU (dentical with station address)

D Mare thar one COMMON ADDRESS OF ASDU

MAPro10 108 T
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8.3.3 Selection of standard information numberg in monitor direction
8.3.3.1 System functions in manitor direction

INF  Semantics
<= End ol genaral interrogation

<0= Tima synchronization
Resst FCB

<3d= Reset CU

<d> Start/restar

DUMONE

<h= Power on

8.3.3.2 Status indications in monitor direction

INF  Semantics
. <16 Auto-recloser active

[] <17> Teleprotection active
. <18=> Protection active

B <15 LED reset

B 20> Monitor direction blocked
[ ] <21> Testmade

. =22> Local parameter setfing
[] === cCharacterstic 1

[] <24= Characteristic 2

|:I «26= Charactenstic 3

D <28> Characieristic 4

. =27=  Auiliary input 1

. =28>  Auxiliary input 2

. =28= Auxiliary input 3

. =30  Auxdiary input 4

MAPro10 109T
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B.3.3.3 Supervigion indications in monitor direction

INF

B -
[] <a3=
B =
. <36
D =37
[] <ze-
L] <39
D <4
D 247

Semantics
Measutand superision |

Measurand supervision V
Prase sequance supenision
Trip cincuil supervision

|== back-up operation

VT fuse failura
Telepratection disturbed
Group waming

Group alarm

8.3.3.4 Earth fault indications in monitor direction

INF

W -s-
. L L
. =50
D <B1=
D <52

Semanlics
Earth tault Ly

Earth fault Ly
Earth fault Ly
Earth fault forward, i, ling

Earth fault reverse, i.e. busbar

MAPro10
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B8.3.3.5 Fault indications in monitor direction
INF  Samantics
[] <t4> stanipick-up Ly
[] <85> Stan jpickup Ly
[] <88> Stant fpick-up Ls
[] <87> stant pickapn
B <se-  Genesal ip
[:l 68> Trip L,
[] <m0= TrpLs
L[] <71= TeLs
D «72» Trip l=> (back-up oparahon)
I:I 73> Fault location ¥ n ohms
D =Td>  Fault lorwardfine
D =I5 Fault revarsafusbar
D <M= Teleprotaction signal Iransmitiad
I:l =¥T= Teleprotection signal receied
[] =r8= zonen
L] =t 2Zonez
[] =80= Zones
[] =#1= zonea
D <B2= Zone s
D <Hi= ZFoned
B -54- Genecal startipick-up
D <85> Breaker failure
[] <88> Trg measuring system L
I:I <B7> Trip maasunng system Ly
|:| <B8= Trp maasuwing system Ly
j <B9> Trip measwing system E
[] <s0= Trip1s
[[] <oi= Tripte=
[} =se= Tripm=
[] =s3= Trip s>
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83236 Auto-reclosure indications in monitor direction

INF

| BEE
| BEE
. =130

Semantics
CB 'on' by AR

CB 'on’' by long-time AR
AR blockad

8.3.3.7 Measurands in monitor direction

INF

W44
[]<145>
|:| <146
D <147
[ ]<148>

Semantics
Measurand |

Measurands |, V

Measurands |, V, P, Q
Measurands Iy, Ven

Measurands |y 23 Vi1 23 P Q1

8.3.3.8 Generic functions in monitor direction

INF

D <240
[ ] <2a1>
I:I <243
[ ] <2aas
[] <2as>
[] <2as>
D <250=

Semantics
Read headings of all defined groups

Read values or attributes of all entries of one group
Read directory of a single entry

Fead value or atiribute of a single entry

End of general interrogation of generic data

Write entry with confirmation

Write entry with execution

Whrite entry aboried

8.3.4 Selection of standard information numbers in contral direction

8.3.4.1 System functions in control direction

INF

. <0
. <0

Semantics
Initiation of general interrcgation

Time synchronization

MAPro10
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B.3.4.2 General commands in control direction

INF

B -
D cli=
B e
| BES
D <23

Semantics
Auto-recloser or'ol

Talegrotection on'olf
Protection cnioff

LED reset

Activale characteristic 1
Activate characteristic 2
Activate characteristic 3

Actvate characteristic 4

8.3.4.3 Generic functions in contral direction

INF

[] <z40>
[]<ear=
[[]<pa3-
[ ] <2a4>
D =P d5m
[[] <248
[] <248>
D <250
[]<es1=

Semantics
Read headings of all defined groups

Read values or attributes of all entries of one group
Read directory of a single entry

Read value or attribute of a single enlry

General interrogation of genaric data

Write entry

Write entry with corfirmation

Write entry with execution

Write entry abart

8.3.5 Basic application functions

D Test mode

. Blecking of montar directian

. Diglurbance data

|:| Ganenc sarvices

D Private data

MAPro10
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8.3.6 Miscellaneous

Measurands are transmitted with ASDU 3 as well as with ASDU 9. As defined in 7.2.6.8, the maximum
MVAL can either be 1,2 or 2,4 times the rated value. No differemt rating shall be used in ASDU 3 and
ASDU 9, ie. for each measurand there is only one choice.

Measurand Max. MVAL = rated value times
1,2 ar 24
Current L,
Currant La
Currant Ly
Vaoltage Lyg
Voltage Ly.g
Voltage Lag
Active power P
Reactive power O
Frequency f
Veoltage Ly - Le

Lo oooodon
Hinimnnw. | ]
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