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1. INTRODUCTION

This guide and the relevant equipment documentation provide full information on safe
handling, commissioning and testing of this equipment. This Safety Guide also includes
descriptions of equipment label markings.

Documentation for equipment ordered from Schneider Electric is despatched separately from
manufactured goods and may not be received at the same time. Therefore this guide is
provided to ensure that printed information which may be present on the equipment is fully
understood by the recipient.

The technical data in this safety guide is typical only, see the technical data section of the
relevant product publication(s) for data specific to a particular equipment.

Before carrying out any work on the equipment the user should be familiar with the
contents of this Safety Guide and the ratings on the equipment’s rating label.

Reference should be made to the external connection diagram before the equipment is
installed, commissioned or serviced.

Language specific, self-adhesive User Interface labels are provided in a bag for some
equipment.

2. HEALTH AND SAFETY

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
the contents of that Safety Section, or this Safety Guide.

When electrical equipment is in operation, dangerous voltages will be present in certain parts
of the equipment. Failure to observe warning notices, 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.

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 authorised to energize and de-energize equipment and
to isolate, ground, and label it;

. Are trained in the care and use of safety apparatus in accordance with safety
engineering practices;

. Are trained 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 Schneider Electric technical
sales office and request the necessary information.
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SYMBOLS AND EXTERNAL LABELS ON THE EQUIPMENT

For safety reasons the following symbols and external labels, which may be used on the
equipment or referred to in the equipment documentation, should be understood before the
equipment is installed or commissioned.

31 Symbols
Caution: refer to equipment documentation  Caution: risk of electric shock
Protective Conductor (*Earth) terminal Functional/Protective Conductor (*Earth)
terminal.
Note: This symbol may also be used for a
Protective Conductor (Earth) Terminal if that
terminal is part of a terminal block or sub-
assembly e.g. power supply.
*NOTE: THE TERM EARTH USED THROUGHOUT THIS GUIDE IS THE
DIRECT EQUIVALENT OF THE NORTH AMERICAN TERM
GROUND.
3.2 Labels
See Safety Guide (SFTY/4L M/G11) for equipment labelling information.
4. INSTALLING, COMMISSIONING AND SERVICING

é Equipment connections
Personnel undertaking installation, commissioning or servicing work for this
equipment should be aware of the correct working procedures to ensure safety.

The equipment documentation should be consulted before installing,
commissioning, or servicing the equipment.

Terminals exposed during installation, commissioning and maintenance may
present a hazardous voltage unless the equipment is electrically isolated.

The clamping screws of all terminal block connectors, for field wiring, using M4
screws shall be tightened to a nominal torque of 1.3 Nm.

Equipment intended for rack or panel mounting is for use on a flat surface of a
Type 1 enclosure, as defined by Underwriters Laboratories (UL).

Any disassembly of the equipment may expose parts at hazardous voltage, also
electronic parts may be damaged if suitable electrostatic voltage discharge (ESD)
precautions are not taken.

If there is unlocked access to the rear of the equipment, care should be taken by
all personnel to avoid electric shock or energy hazards.

Voltage and current connections shall be made using insulated crimp terminations
to ensure that terminal block insulation requirements are maintained for safety.

Watchdog (self-monitoring) contacts are provided in numerical relays to indicate
the health of the device. Schneider Electric strongly recommends that these
contacts are hardwired into the substation's automation system, for alarm
purposes.
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To ensure that wires are correctly terminated the correct crimp terminal and tool
for the wire size should be used.

The equipment must be connected in accordance with the appropriate connection
diagram.

Protection Class | Equipment

- Before energizing the equipment it must be earthed using the protective
conductor terminal, if provided, or the appropriate termination of the
supply plug in the case of plug connected equipment.

- The protective conductor (earth) connection must not be removed since
the protection against electric shock provided by the equipment would be
lost.

- When the protective (earth) conductor terminal (PCT) is also used to
terminate cable screens, etc., it is essential that the integrity of the
protective (earth) conductor is checked after the addition or removal of
such functional earth connections. For M4 stud PCTs the integrity of the
protective (earth) connections should be ensured by use of a locknut or
similar.

The recommended minimum protective conductor (earth) wire size is 2.5 mm?
(3.3 mm?2 for North America) unless otherwise stated in the technical data section
of the equipment documentation, or otherwise required by local or country wiring
regulations.

The protective conductor (earth) connection must be low-inductance and as short
as possible.

All connections to the equipment must have a defined potential. Connections that
are pre-wired, but not used, should preferably be grounded when binary inputs
and output relays are isolated. When binary inputs and output relays are
connected to common potential, the pre-wired but unused connections should be
connected to the common potential of the grouped connections.

Before energizing the equipment, the following should be checked:
- Voltage rating/polarity (rating label/equipment documentation),
- CT circuit rating (rating label) and integrity of connections,
- Protective fuse rating,

- Integrity of the protective conductor (earth) connection (where
applicable),

- Voltage and current rating of external wiring, applicable to the application.
Accidental touching of exposed terminals

If working in an area of restricted space, such as a cubicle, where there is a risk of
electric shock due to accidental touching of terminals which do not comply with
IP20 rating, then a suitable protective barrier should be provided.

Equipment use

If the equipment is used in a manner not specified by the manufacturer, the
protection provided by the equipment may be impaired.

Removal of the equipment front panel/cover

Removal of the equipment front panel/cover may expose hazardous live parts,
which must not be touched until the electrical power is removed.
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UL and CSA/CUL Listed or Recognized equipment

To maintain UL and CSA/CUL Listing/Recognized status for North America the
equipment should be installed using UL or CSA Listed or Recognized parts for
the following items: connection cables, protective fuses/fuseholders or circuit
breakers, insulation crimp terminals and replacement internal battery, as
specified in the equipment documentation.

For external protective fuses a UL or CSA Listed fuse shall be used. The Listed
type shall be a Class J time delay fuse, with a maximum current rating of 15 A
and a minimum d.c. rating of 250 Vd.c., for example type AJT15.

Where UL or CSA Listing of the equipment is not required, a high rupture
capacity (HRC) fuse type with a maximum current rating of 16 Amps and a
minimum d.c. rating of 250 Vd.c. may be used, for example Red Spot type NIT or
TIA.

Equipment operating conditions

The equipment should be operated within the specified electrical and
environmental limits.

Current transformer circuits

Do not open the secondary circuit of a live CT since the high voltage produced
may be lethal to personnel and could damage insulation. Generally, for safety,
the secondary of the line CT must be shorted before opening any connections to
it.

For most equipment with ring-terminal connections, the threaded terminal block
for current transformer termination has automatic CT shorting on removal of the
module. Therefore external shorting of the CTs may not be required, the
equipment documentation should be checked to see if this applies.

For equipment with pin-terminal connections, the threaded terminal block for
current transformer termination does NOT have automatic CT shorting on removal
of the module.

External resistors, including voltage dependent resistors (VDRs)

Where external resistors, including voltage dependent resistors (VDRSs), are fitted
to the equipment, these may present a risk of electric shock or burns, if touched.

Battery replacement

Where internal batteries are fitted they should be replaced with the recommended
type and be installed with the correct polarity to avoid possible damage to the
equipment, buildings and persons.

Insulation and dielectric strength testing

Insulation testing may leave capacitors charged up to a hazardous voltage. At the
end of each part of the test, the voltage should be gradually reduced to zero, to
discharge capacitors, before the test leads are disconnected.

Insertion of modules and pcb cards

Modules and PCB cards must not be inserted into or withdrawn from the
equipment whilst it is energized, since this may result in damage.

Insertion and withdrawal of extender cards

Extender cards are available for some equipment. If an extender card is used,
this should not be inserted or withdrawn from the equipment whilst it is energized.
This is to avoid possible shock or damage hazards. Hazardous live voltages may
be accessible on the extender card.
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External test blocks and test plugs

Great care should be taken when using external test blocks and test plugs such
as the MMLG, MMLB and MiCOM P990 types, hazardous voltages may be
accessible when using these. *CT shorting links must be in place before the
insertion or removal of MMLB test plugs, to avoid potentially lethal voltages.

*Note: When a MiCOM P992 Test Plug is inserted into the MiCOM P991 Test
Block, the secondaries of the line CTs are automatically shorted, making
them safe.

Fiber optic communication

Where fiber optic communication devices are fitted, these should not be viewed
directly. Optical power meters should be used to determine the operation or
signal level of the device.

Cleaning

The equipment may be cleaned using a lint free cloth dampened with clean water,
when no connections are energized. Contact fingers of test plugs are normally
protected by petroleum jelly, which should not be removed.

5. DECOMMISSIONING AND DISPOSAL

A\

A

De-commissioning

The supply input (auxiliary) for the equipment may include capacitors across the
supply or to earth. To avoid electric shock or energy hazards, after completely
isolating the supplies to the equipment (both poles of any dc supply), the
capacitors should be safely discharged via the external terminals prior to
de-commissioning.

Disposal

It is recommended that incineration and disposal to water courses is avoided.
The equipment should be disposed of in a safe manner. Any equipment
containing batteries should have them removed before disposal, taking
precautions to avoid short circuits. Particular regulations within the country of
operation, may apply to the disposal of the equipment.
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6. TECHNICAL SPECIFICATIONS FOR SAFETY
Unless otherwise stated in the equipment technical manual, the following data is applicable.
6.1 Protective fuse rating
The recommended maximum rating of the external protective fuse for equipments 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
A produce lethal hazardous voltages.
6.2 Protective Class
IEC 60255-27: 2005 Class | (unless otherwise specified in the equipment
. documentation). This equipment requires a protective
EN 60255-27: 2006 conductor (earth) connection to ensure user safety.
6.3 Installation Category
IEC 60255-27: 2005 Installation Category Il (Overvoltage Category Ill):
EN 60255-27: 2006 Distribution level, fixed installation.
Equipment in this category is qualification tested at
5 kV peak, 1.2/50 ps, 500 O, 0.5 J, between all
supply circuits and earth and also between
independent circuits.
6.4 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 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
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1. INTRODUCTION

The MiCOM P125, P126 & P127 relays have been designed for controlling, protecting and
monitoring industrial installations, public distribution networks and substations. They can also
be used as part of a protection scheme for transformers and generator transformers. The
P125, P126 & P127 relays can also provide back-up protection for HV and EHV transmission
systems.
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2.

HOW TO USE THIS MANUAL

This manual provides a description of MiCOM P125, P126 and P127 functions and settings.
The goal of this manual is to allow the user to become familiar with the application,
installation, setting and commissioning of these relays.

This manual has the following format:

P12y/EN IT

P12y/EN IN

P12y/EN FT

P12y/EN HI

P12y/EN AP

P12y/EN TD

P12y/EN CT

P12y/EN CM

P12y/EN CO

P12y/EN RS

P12y/EN VC

Introduction

The introduction presents the documentation structure and a
brief presentation of the relay, including functions.

Handling, installation and case dimensions

This section provides logistics general instructions for handling,
installing and stocking..

User Guide

This section provides relay settings with a brief explanation of
each setting and detailed description. It also provides recording
and measurements functions including the configuration of the
event and disturbance recorder and measurement functions.

Menu content tables

This section shows the menu structure of the relays, with a
complete list of all of the menu settings.

Application Notes

This section includes a description of common power system
applications of the relay, calculation of suitable settings, some
typical worked examples, and how to apply the settings to the
relay.

Technical data and curve characteristics

This section provides technical data including setting ranges,
accuracy limits, recommended operating conditions, ratings and
performance data. Compliance with norms and international
standards is quoted where appropriate.

Communication mapping data bases

This section provides an overview regarding the communication
interfaces of the relay. Detailed protocol mappings, semantics,
profiles and interoperability tables are not provided within this
manual. Separate documents are available per protocol,
available for download from our website.

Commissioning and Maintenance Guide

Instructions on how to commission the relay, comprising checks
on the calibration and functionality of the relay.

Connection diagrams

This section provides the mechanical and electrical description.
External wiring connections to the relay are indicated.

Commissioning test records

This section contains checks on the calibration and functionality
of the relay.

Hardware/Software version history

History of all hardware and software releases for the product.
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3. INTRODUCTION TO THE MiCOM RANGE

MiCOM is a comprehensive solution capable of meeting all electricity supply requirements. It
comprises of a range of components, systems and services from Schneider Electric.
Flexibility is central to the MiCOM concept.

MiCOM provides the ability to define an application solution and, through extensive
communication capabilities, to integrate this solution with your power supply control system.

The components within MiCOM are:

. P range protection relays

. C range control products

. M range measurement products for accurate metering and monitoring
. S range versatile PC support and substation control packages

MICOM products include extensive facilities for recording information on the state and
behaviour of a power system, using disturbance and fault records.

They can also provide measurements of the power system at regular intervals to a control
centre enabling remote monitoring and control to take place.

For up-to-date information on any MiCOM product, refer to the technical publications, which
can be obtained from: Schneider Electric or your local sales office; alternatively visit our web
site.
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4.

INTRODUCTION TO THE MIiCOM P125, P126 & P127 RELAYS

The MICOM P125, P126 & P127 relays are based on the successful K, MODN and MX3
range.

Each relay includes a large number of protection and control functions for most demanding
applications.

On the front panel the relays are equipped with a liquid crystal display (LCD) with 2 x 16
backlit alphanumeric characters, a tactile 7-button keypad (to gain access to all parameters,
alarms and measurements) and 8 LEDs to display the status of the MiCOM P125, P126 &
P127.

A dedicated Schneider Electric setting software package is available that allows the user to
read, initialise and change the relay parameter settings via the RS485 rear communications
port(s) and/or the RS232 front port.

The MICOM P125, P126 & P127 relays provide comprehensive directional overcurrent
protection for utilities networks, industrial plants and networks in addition to other
applications where directional or non-directional overcurrent protection is required.

The directional earth fault element is sensitive enough to be used in impedance-earthed
systems (such as resistance or Peterson Coil) or insulated systems.

The models available are:
MiCOM P125: Directional earth fault relay with earth fault wattmetric element.

MiCOM P126: Three phase overcurrent and directional earth fault relay with earth
fault wattmetric element and autoreclose function.

MiCOM P127: Directional overcurrent and directional earth fault relay with overpower
element, overvoltage/undervoltage, under/overfrrequency protection
and autoreclose function.
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5. MAIN FUNCTIONS
5.1 Main functions

The following table shows the functions available with the models.

ANS|
CODES  FEATURES P125 P126 P127
50/51P/N | 1 phase or earth overcurrent L
50/51 3 phase overcurrent L ®
50/51N Earth overcurrent ° ®
64N Restricted Earth Fault ° ° ®
67P 3 phase directional overcurrent ®
67N Earth fault directional overcurrent ° ° ®
67N Derived earth fault ®
51V Voltage controlled overcurrent ®
37 3 phase undercurrent L L ®
46 Negative phase sequence overcurrent ® ®
27/59 Phase under/over voltage (AND & OR mode) L
59N Residual over voltage ® ® ®
47 Negative overvoltage ®
32 Directional power (active / reactive, under / over °
power)
32N Wattmetric Earth Fault ° ® ®
81U/O Under/over frequency ®
81R Rate of Frequency ®
49 Thermal overload ® ®
86 Output relay latching ° L ®
79 Autoreclose ® ®
50BF Circuit breaker failure detection ® ®
46BC Broken conductor detection 12/11 ® ®
Blocking Logic L L ®
Test of output relays (Maintenance) ° ° ®
CB control Local/remote ° ® ®
Circuit Breaker Maintenance and Trip Circuit ® ®
Supervision
Cold load pick up ® °
Selective relay scheme logic ® ®
Inrush blocking o
Switch on to fault (SOTF) ® ®
Phase rotation o
VT supervision (VTS) ®
CT Supervision (CTS) ®
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5.2

General functions

The following table shows the general features available.

Introduction

MiCOM P125/P126/P127

GENERAL FEATURES P125 | P126  P127
Number of digital inputs | Standard configuration 4 7 7
Optional configuration 12
Total number of outputs 6 8 8
relays
Events recording 250 250 250
Fault recording 25 25 25
Disturbance recording 5 5 5
Setting group
Auxiliary timers Standard configuration 4 7 7
Optional configuration 12
Communication IEC60870-5-103, DNP 3.0 & ® ® ®
Modbus RTU (port 1)
IEC60870-5-103 or Modbus °
(port 2 — optional)
Time synchronisation Via rear communication port ® ° °
(DCS)
Via digital input (external clock) ® ® ®
IRIG-B Synchronization °
(optional)
Settings software MiCOM S1 using RS232 front ® ~ ~
port
MiCOM S1 using optional °
RS485 rear port
Logic equation AND, OR and NOT gates (8 ® ®
equations)
Measurements RMS currents values & ® ® ®
frequency
Peak and rolling currents ® ®
values
Max and average currents ® ®
values
Phase and/or neutral angle ° ® ®
Max and average voltage ®
values
Power and Energy ®
Apparent power and apparent ®
energy
Metering (optional) harmonics values, THD & TDD L
Class 0.5 measurements ®
values (P, Q, S, E)
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1.

11

1.2

GENERAL CONSIDERATIONS

BEFORE CARRYING OUT ANY WORK ON THE EQUIPMENT, THE
USER SHOULD BE FAMILIAR WITH THE CONTENTS OF THE
SAFETY GUIDE SFTY/4LM/E11 OR LATER ISSUE, OR THE SAFETY
AND TECHNICAL DATA SECTIONS OF THE TECHNICAL MANUAL
AND ALSO THE RATINGS ON THE EQUIPMENT RATING LABEL.

Receipt of relays

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 Schneider Electric should be promptly notified.

Relays that are supplied unmounted and not intended for immediate installation should be
returned to their protective polythene bags.

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 that it is not unnecessarily
disassembled. 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.
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2.

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.

2. Handle the module by its front-plate, 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 equipotential.

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 a conductive bag.

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 500k — 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 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.
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RELAY MOUNTING
Relays are dispatched either individually or as part of a panel/rack assembly.

If an MMLG 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.

If external test blocks are connected to the relay, great care should be taken when using the
associated test plugs such as MMLB and MiCOM P992 since their use may make hazardous
voltages accessible. *CT shorting links must be in place before the insertion or removal of
MMLB test plugs, to avoid potentially lethal voltages.

NOTE: NOTE: When a MiCOM P992 Test Plug is inserted into the MiCOM
P991 Test Block, the secondaries of the line CTs are automatically
shorted, making them safe.

For individually mounted relays an outline diagram is supplied in section 6 of this chapter
showing the panel cut-outs and hole centres.
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4.

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.
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5. 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. Where de-humidifier bags have been included
in the packing they should be retained. The action of the de-humidifier crystals will be impaired
if the bag has been exposed to ambient conditions and may be restored by gently heating the
bag for about an hour, prior to replacing it in the carton.

Dust which collects on a carton may, on subsequent unpacking, find its way into the relay; in
damp conditions the carton and packing may become impregnated with moisture and the de-
humifier will lose its efficiency.

Storage temperature: —25°C to +70°C.

SUSTAINED EXPOSURE TO HIGH HUMIDITY DURING STORAGE
MAY CAUSE DAMAGE TO ELECTRONICS AND REDUCE THE
LIFETIME OF THE EQUIPMENT.

THEREFORE, ONCE THE MICOM PRODUCTS HAVE BEEN
UNPACKED, WE RECOMMEND THAT THEY ARE ENERGIZED
WITHIN THE THREE FOLLOWING MONTHS.

WHERE ELECTRICAL EQUIPMENT IS BEING INSTALLED,
SUFFICIENT TIME SHOULD BE ALLOWED FOR ACCLIMATISATION
TO THE AMBIENT TEMPERATURE OF THE ENVIRONMENT, BEFORE
ENERGISATION.
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6. CONNECTIONS
6.1 Connection of power terminals, and Signals terminals

BEFORE CARRYING OUT ANY WORK ON THE EQUIPMENT, THE
USER SHOULD BE FAMILIAR WITH THE CONTENTS OF THE
SAFETY GUIDE SFTY/4LM/E11 OR LATER ISSUE, OR THE SAFETY
AND TECHNICAL DATA SECTIONS OF THE TECHNICAL MANUAL
AND ALSO THE RATINGS ON THE EQUIPMENT RATING LABEL.

The individual equipment is delivered with sufficient M4 screws and washers to connect the
relay via insulated crimp ring terminals. The maximum number of crimped terminations, per
terminal block terminal, is two.

If necessary, Schneider Electric can provide 4 types of insulated crimp terminals (see below)
according to the cross sectional area of the wire and the type of terminal. Each reference
corresponds to a sachet of 100 terminals.

Push-on connector 4.8 x 0.8 (wire size 0.75 - 1.5mm?)
Schneider Electric reference: ZB9128 015

e

Push-on connector 4.8 x 0.8mm (wire size 1.5 - 2.5mm?)
Schneider Electric reference: ZB9128 016

PO166ENC

M4 90" Ring Tongue terminal (wire size 0.25 - 1.65mm?)
Schneider Electric reference, Stafford part number ZB9124 901

® e

M4 90" Ring Tongue terminal (wire size 1.5 - 2.5mm?)
Schneider Electric reference, Stafford part number ZB9124 900

PO167ENc

To ensure the isolation of adjacent terminals, and to respect the security and safety
instructions, an insulated sleeve must be used.

We recommend the following cable cross-sections:

- Auxiliary sources Vaux: 1.5 mm?2
- Communication Ports see paragraphs 6.2 and 6.3
- Other circuits 1.0 mm2

Because of the limitations of the ring terminals, the maximum wire cross-section which can be
used for the connector blocks (for current inputs and signals) is 6mmz by using non-insulated
ring terminals. When only pre-insulated terminals can be used, the maximum wire cross-
section is reduced to 2,63 mm2 per ring terminal. If a more significant wire cross-section is
necessary, two wires can be connected in parallel, each one terminated by a separate ring
terminal.

Except for the RS485 port(s) all the terminal blocks used for connections, can withstand a
maximum working voltage of 300V.
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6.2

6.3

6.4

6.4.1

We recommend the auxiliary supply is protected by a NIT or TIA fuse type with a maximum
breaking capacity of 16A. For safety reasons, never install fuses in current transformers
circuits. Other circuits must be protected by fuses.

Communication port RS485

Connections to RS485 are made using ring terminals. It is recommended that a two core
screened cable, is used with a maximum total length of 1000 m or a 200nF total cable
capacitance.

Typical specification:

- Each core: 16/0.2 mm copper conductor, PVC insulated
- Nominal conductor area: 0.5 mm2 per core

- Screen: Overall braid, PVC sheathed

- Linear capacitance between
conductor and earth: 100pF/m

RS232 port

Short term connections to the RS232 port, located behind the bottom access cover, can be
made using a screened multi-core communication cable up to 15m long, or a total capacitance
of 2500pF. The cable should be terminated at the relay end with a 9-way, metal shelled, D-
type male plug.

IRIG-B connections (P127 option)
The IRIG-B option integrates modulated and demodulated versions.
IRIG-B Modulated

IRIG-B modulated terminals: “+” = terminal 82, = terminal 81.

NOTE: As IRIG-B signal is polarized, insure that BNC ground is connected on
pin n°81.

The IRIG-B input and BNC connector (including BNC adaptor) have a characteristic
impedance of 50Q. It is recommended that connections between the IRIG-B equipment and
the relay are made using coaxial cable of type RG59LSF with a halogen free, fire retardant
sheath.

To connect the BNC connector to the relay, use the BNC adaptor fixed on the rear connector:
- Remove the two retaining screws and the washers,
- Insert the two spacers in the 81 and 82 terminals,

- Position the BNC adaptor (“+” side on terminal 82) and screw the scre/washer assembly
(“+” and “GND” sides are marked on the adaptor).

Retaining screw

washer

¥~ spacer

P3953ENa

6.4.2

IRIG-B demodulated

IRIG-B demodulated terminals: “+” = terminal 84, “~” = terminal 83.

The connections to IRIG-B unmodulated terminals are classical connections.
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6.5

Protective Conductor (Earthing)

The equipment must be connected to the protective conductor via the M4 earth terminal of the
terminal block numbered 1 to 28, marked with the earth symbol. We recommend a wire of
minimal cross section of 2,5 mm2. Because of the limitations of the ring terminals, the
maximum possible wire cross section is 6mm2. If a larger section is necessary, one can use
cables connected in parallel, each one terminated with a ring terminal. Alternatively a suitably
sized metal strip may be used.

NOTE: To prevent any electrolytic risk between copper conductor or brass
conductors and the back plate of the equipment, it is necessary to take
precautions to isolate them one from the other. This can be done in
several ways, for example by inserting between the conductor and the
case a plated nickel washer or by using tinned terminations.
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7. CASE DIMENSIONS
7.1 MiCOM P126 & P127
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NOTE: For P127 with IRIG-B option with BNC adaptor, add 25 mm to the length.

7.2 MiCOM P125
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NOTE: The chassis is normally secured in the case by four screws (Self tapping

screws 6x1,4), to ensure good seating. The fixing screws should be
fitted in normal service (do not add washers). Do not discard these
screws.
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11
111

PRESENTATION OF MiCOM P125, P126 AND P127 RELAYS

MiCOM P125, P126 & P127 are fully numerical relays designed to perform electrical protection
and control functions.

The following sections describe content and structure of the menu.

The five keys situated in the middle of the MiCOM relay front panel are dedicated to set
parameters.

With the keys @ & @ Q) it is possible to move in the direction indicated to the various levels
of the menus. The key & validates the settings modification.

The two keys © and are dedicated to acknowledging/clearing and displaying/reading of
data. For example if successive alarms are to be displayed, press on key @.

The alarms are presented in reverse order of their detection (the most recent alarm first, the
oldest last). The user can either acknowledge and clear each alarm from the LCD by using ©
or go to the end of the ALARM menu and carry out a general acknowledgement.

User Interface
Relay Overview

The next figures show the P125 and P126/P127 relays.

MIiCOM s

P125 P126/P127

As can be seen in above figures the case width dimensions differ between the P125 and the
P126/P127.

The table shows the case size for the relays.

Version Height Depth Width
Type P125 4U (177mm) 226mm 20 TE

Type P126 & P127 4U (177mm) 226mm 30 TE
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The hinged covers at the top and bottom of the relay are shown closed. Extra physical
protection for the front panel can be provided by an optional transparent front cover; this allows
read only access to the relays settings and data but does not affect the relays IP rating. When
full access to the relay keypad is required to edit the settings, the transparent cover can be
unclipped and removed when the top and bottom hinged covers are open. If the lower cover
is secured with a wire seal, this will need to be removed. Using the side flanges of the
transparent cover, pull the bottom edge away from the relay front panel until it is clear of the
seal tab. The cover can then be moved vertically down to release the two fixing lugs from their
recesses in the front panel.

1.1.2 Front Panel Description

MiCOM P125, P126 and P127 relay front panel allows the user to easily enter relay settings,
display measured values and alarms and to clearly display the status of the relay.

Top cover

Fixed
function
LED

User [

programmable ‘\
function LEDs -

LR T I R

Plastic cover P P3952ENb

I @
18
»

'

Front comms port

FIGURE 1: MiCOM P125, P126 AND P127 FRONT PANEL DESCRIPTION

The front panel of the relay has three separate sections:
1. The LCD display and the keypad,

2. The LEDs

3. The two zones under the upper and lower flaps.

NOTE: Starting from Hardware 5, there is no need of battery in the front of the
relay. Indeed, disturbance, fault and event records are stored on a flash
memory card that doesn’t need to be backed up by a battery. The
compartment is fitted with a blanking cover.
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1.1.3

1131

LCD display and keypad description

The front panel components are shown below. The front panel functionality is identical for the
P125, P126 & P127 relays.

LCD display

In the front panel, a liquid crystal display (LCD) displays settings, measured values and alarms.
Data is accessed through a menu structure.

The LCD has two lines, with sixteen characters each. A back-light is activated when a key is
pressed and will remain lit for five minutes after the last key press. This allows the user to be
able to read the display in most lighting conditions.

1132

Keypad
The keypad has seven keys divided into two groups:
e Two keys located just under the screen (keys © and @).

Keys © and are used to read and acknowledge alarms. To display successive alarms,
press key @. Alarms are displayed in reverse order of their detection (the most recent alarm
first, the oldest alarm last). To acknowledge the alarms, the user can either acknowledge each
alarm using © or go to the end of the ALARM menu and acknowledge all the alarms at the
same time.

When navigating through submenus, key © is also used to come back to the head line of the
corresponding menu.

NOTE: To acknowledge a relay latched refer to the corresponding submenu
section.

e Four main keys &, §), @, @ located in the middle of the front panel.

They are used to navigate through the different menus and submenus and to do the setting of
the relay.

The key & is used to validate a choice or a value (modification of settings).

—— Readkey

7 Arrowkeys

Clear key—@

@
Arrowkeys Z

Ve

2>

——  Enterkey

P3950ENc
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1.14

LEDs

The LED labels on the front panel are by default written in English, however the user has self-
adhesive labels available with MiCOM relays on which it is possible to write using a ball point
pen.

The top four LEDs indicate the status of the relay (Trip condition, alarm LED, equipment failure,
auxiliary supply).

The four lower LEDs are freely programmable by the user and can be assigned to display a
threshold crossing for example (available for all models) or to show the status of the logic
inputs.The description of each one of these eight LEDs located in the left side of the front view
is given hereafter (numbered from the top to bottom from 1 to 8):

LED 1| ®

LED 8 P3951ENa

LED 1 Colour: RED Label: Trip

LED 1 indicates when a trip command has been issued by the relay to the cut-off element
(circuit breaker, protection trip). This LED copies the trip command issued to the trip output
relay contact (RL1). In its normal state the LED is not lit. It is illuminated as soon as a trip order
is issued. It is reset when the associated alarm is acknowledged.

LED 2 Colour: ORANGE Label: Alarm

LED 2 indicates that an alarm has been registered by MiCOM P125, P126 & P127 relays.
The alarms are either threshold crossings (instantaneous) or tripping orders (time delayed).
The LED will flash until the alarms have been accepted (read key), after which the LED will
change to constant illumination. It will extinguish when the alarms have been cleared (clear
key) and the trip cause is reset.

LED 3 Colour: ORANGE Label: Warning
LED 3 is dedicated to the internal alarms of MiCOM P125, P126 & P127 relays.

When a "non critical" internal alarm (i.e. a communication fault) is detected, the LED flashes
continuously. When the fault is classed as "critical", the LED is illuminated continuously. The
LED only extinguishes after the cause that provoked this fault has been removed (i.e. repair
of the module, disappearance of the fault).

LED 4 Colour: GREEN Label: Healthy

LED 4 indicates that MiCOM P125, P126 and P127 relays are in correct working order and
the auxiliary power supply is present.

LED5to 8 Colour: RED Label: Aux.1 to 4.

These LEDs can be programmed by the user on the basis of information on available
thresholds (instantaneous and time-delayed). The user selects the information he wishes to
see associates with each LED from the menu element (Logic OR). Each LED illuminates when
the associated information is valid. The extinguishing of each LED is linked to the
acknowledgement of the associated alarms.
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115
1.151

1152

1153

Description of the two areas under the top and bottom flaps
Relay Identification

Under the top hinged cover there is an adhesive paper label that contains the relay model
number, serial number, sensitive earth current range, rating information and the Cortec code
for ordering etc.

Each item on the label is described below:

P127CAF11: CORTEC code

This code allows the user to identify
the characteristics of the relay.

No.: 0000000: Serial number

Cde: 00000/000: Reference to the
purchasing order.

These numbers are needed when
contacting Schneider Electric in case of

Un = 57 — 130V: Voltage input range. | o SH88800 $«da: 000007000
e 0-002 ien MODBUS
Modbus: Communication protocol of the |y Li ) o v Un = 57-130V
RS485 communication port situated on
the rear of the relay.
0.002 len: Sensitivity of the earth fault
current (available are three sensitivity
levels).
Ua = 48-150V DC: Auxiliary power
supply range. In this example, the
power supply must be a DC voltage.

Battery compartment (no longer used) and Communication Port

Under the bottom hinged cover of the relay there was a battery compartment to hold the 2AA
size battery, which is no longer used. Starting from Hardware 5, disturbance, fault and event
records are stored on a flash memory card that doesn’t need to be backed up by a battery.
Therefore battery in the front compartment of the relay are no longer needed. The battery
compartment is fitted with a blanking cover.

Next to the (empty) battery compartment there is a 9-pin female D-type socket, which can be
used to communicate with a local PC (up to 15m distance) via a RS232 serial data link cable
(SK1 port).

The USB/RS232 cable (to power and set the relay)
The USB/RS232 cable is able to perform the following functions:

1. It is able to power the relay from its front port. This allows the user to view or modify
data on the relay even when the auxiliary power supply of the relay has failed or when
the relay is not connected to any power supply. The USB port of the PC supplies the
power necessary to energize the relay. This lasts as long as the battery of the PC can
last.

2. It provides an USB / RS 232 interface between the MiCOM relay and the PC. This allows
the user to be able to change the setting of the relay using a PC with its USB port.

It eases the use of the relay allowing the retrieval of records and disturbance files for example
when the auxiliary supply has failed or is not available.

The associated driver (supplied with the relay) needs to be installed in the PC. For more
information , please refer to MiCOM E2 User Manual.
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1.1.6
1.16.1

Description of rear Terminal Block for P125, P126 & P127

Description of rear Terminal Block for P125

User Guide

MiCOM P125/P126 & P127

Case earth
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Module terminal blocks
viewed from rear
(with integral case earth link)

P0071ENDb

Output5 |1 |2 | Common Case earth 29 | 30 | Terminal
output 1 connection RS485
Common |3 (4 |Outputl RS485 31 | 32 | RS485 +
output 5 (NC) - terminal
Output 6 5 |6 |Outputl Vaux 33 | 34 | Vaux
(NO) + terminal — terminal
Common |7 |8 | Common Relay failed 35 | 36 | Common
output 6 output 2 (WD) "Watchdog
9 |10 | Output 2 Relay healthy | 37 | 38
(NC) (WD)
11 | 12 | Output 2 Residual volt. | 39 | 40 | Residual
(NO) input volt. input
13 | 14 | Output 3 41 | 42
15 | 16 | Common 43 | 44
output 3
Input 3 17 | 18 | Output 4 45 | 46
+ terminal
Input 3 19 | 20 | Common Current input | 47 | 48 | Current
— terminal output 4 (5A) input (5A)
Input 4 21 |22 |Inputl 49 | 50
+ terminal + terminal
Input 4 23 | 24 | Inputl 51 |52
— terminal — terminal
25 | 26 | Input 2 53 | 54
+ terminal
27 | 28 | Input 2 Current input | 55 | 56 | Current
— terminal (1A) input (1A)




User Guide

P12y/EN FT/Gb5

MiCOM P125/P126 & P127 Page 11/98
1.1.6.2 Description of rear Terminal Block for P126
Case earth
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Module terminal blocks
viewed from rear
(with integral case earth link)
PO072ENDb
Input 7 57 | 58 | Input 6 Output 5 1 |2 | Common Case earth | 29 | 30 | Terminal
+ terminal + terminal output 1 connection RS485
Input 7 59 | 60 | Input 6 Common |3 |4 |Outputl RS485 31|32 | RS485 +
— terminal — terminal output 5 (NC) - terminal
61 | 62 Output 6 5 |6 | Outputl Vaux 33 | 34 | Vaux
(NO) + terminal — terminal
63 | 64 Common |7 |8 |Common Relay failed | 35 | 36 | Common
output 6 output 2 (WD) "Watchdog"
65 | 66 Common |9 |10 | Output 2 Relay 37|38
output 7 (NC) healthy
(WD)
67 | 68 Output 7 11 | 12 | Output 2 39 | 40
(NO)
69 | 70 Common |13 | 14 | Output 3 Current input| 41 | 42 | Current
output 8 1A (5A) input IA (5A)
71|72 Output 8 15 | 16 | Common Current input| 43 | 44 | Current
output 3 1B (5A) input IB (5A)
Voltage 73 | 74 | Voltage Input 3 17 | 18 | Output 4 Current input| 45 | 46 | Current
input Vr input Vr + terminal IC(5A) input IC(5A)
75 | 76 Input 3 19 | 20 | Common Current input| 47 | 48 | Current
— terminal output 4 le (5A) input le(5A)
77 |78 Input 4 21 |22 | Input 1 Current input| 49 | 50 | Current
+ terminal + terminal 1A (1A) input IA (1A)
79 | 80 Input 4 23|24 | Input 1 Current input| 51 | 52 | Current
— terminal — terminal 1B (1A) input IB (1A)
81 | 82 Input 5 25| 26 | Input 2 Current input| 53 | 54 | Current
+ terminal + terminal IC (1A) input IC (1A)
83 | 84 Input 5 27 | 28 | Input 2 Current input| 55 | 56 | Current
— terminal — terminal le (1A) input le (1A)




P12y/EN FT/Gb5 User Guide

Page 12/98 MiCOM P125/P126 & P127

1.1.6.3  Description of rear Terminal Block for P127

Case earth

30
32
34
36
38
40
42
L
46
48
50
52
Sk
56

Module terminal blocks
viewed from rear

(with integral case earth link) POO72ENc
Input 7 57 | 58 | Input 6 Output 5 1 |2 | Common Case earth | 29 | 30 | Terminal
