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MiCOM Px4x

Date:

07/2016

Products covered by
this chapter:

This chapter covers the specific versions of the MiCOM products listed below. This includes
only the following combinations of Software Version and Hardware Suffix.

Hardware Suffix:

All MiCOM Px4x products

Software Version:

All MiCOM Px4x products

Connection Diagrams:

P14x (P141, P142, P143 & P145):
10P141xx (xx = 01 to 02)
10P142xx (xx = 01 to 05)
10P143xx (xx = 01 to 11)
10P145xx (xx = 01 to 11)

P24x (P241, P242 & P243):
10P241xx (xx = 01 to 02)
10P242xx (xx = 01)
10P243xx (xx = 01)

P34x (P342, P343, P344, P345 & P391):

10P342xx (xx = 01 to 17)
10P343xx (xx = 01 to 19)
10P344xx (xx = 01 to 12)
10P345xx (xx = 01 to 07)
10P391xx (xx = 01 to 02)

P445:
10P445xx (xx = 01 to 04)

P44x (P442 & P444);

10P44101 (SH 1 & 2)
10P44201 (SH 1 & 2)
10P44202 (SH 1)
10P44203 (SH 1 & 2)
10P44401 (SH 1)
10P44402 (SH 1)
10P44403 (SH 1 & 2)
10P44404 (SH 1)
10P44405 (SH 1)
10P44407 (SH 1 & 2)

P44y (P443 & P446):
10P44303 (SH 01 and 03)
10P44304 (SH 01 and 03)
10P44305 (SH 01 and 03)
10P44306 (SH 01 and 03)
10P44600

10P44601 (SH 1 to 2)
10P44602 (SH 1 to 2)
10P44603 (SH 1 to 2)

P54x (P543, P544, P545 & P546):
10P54302 (SH 1 to 2)
10P54303 (SH 1 to 2)
10P54400

10P54404 (SH 1 to 2)
10P54405 (SH 1 to 2)
10P54502 (SH 1 to 2)
10P54503 (SH 1 to 2)
10P54600

10P54604 (SH 1 to 2)
10P54605 (SH 1 to 2)
10P54606 (SH 1 to 2)

P547:

10P54702xx (xx = 01 to 02)
10P54703xx (xx = 01 to 02)
10P54704xx (xx = 01 to 02)
10P54705xx (xx = 01 to 02)

P64x (P642, P643 & P645):
10P642xx (xx = 1 to 10)
10P643xx (xx =1 to 6)
10P645xx (xx =110 9)

P74x (P741, P742 & P743):
10P740xx (xx = 01 to 07)

P746:
10P746xx (xx = 00 to 21)

P841:

10P84100

10P84101 (SH 1 to 2)
10P84102 (SH 1 to 2)
10P84103 (SH 1 to 2)
10P84104 (SH 1 to 2)
10P84105 (SH 1 to 2)

P849:
10P849xx (xx = 01 to 06)
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Introduction (SI) Safety Information

1 INTRODUCTION

This document and the relevant equipment documentation provide full information on
safe handling, installation, testing, commissioning and operation of this equipment. This
document also includes reference to typical equipment label markings.

Documentation for equipment ordered from Schneider Electric is dispatched separately
from manufactured goods and may not be received at the same time as the equipment.
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 document provides typical information and advice, which covers
a variety of different products. You must also refer to the Technical Data section of the
relevant product publication(s) as this includes additional information which is specific to
particular equipment.

should be familiar with the contents of the Safety
Information chapter/Safety Guide SFTY/S5L M/L11 or later
issue, the Technical Data chapter and the ratings on the
equipment rating label.

f Waming Before carrying out any work on the equipment, you

You also need to make reference to the external connection diagram(s) before the
equipment is installed, commissioned or serviced.

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

The manuals within the MiCOM P40 range include notices, which contain safety-related
information. These are ranked in terms of their importance (from high to low) as follows:

DANGER THIS INDICATES AN IMMINENTLY HAZARDOUS
SITUATION WHICH, IF NOT AVOIDED, WILL RESULT IN
DEATH OR SERIOUS INJURY.

WARNING This indicates an potentially hazardous situation which, if
not avoided, can result in death or serious injury.

Caution This indicates an potentially hazardous situation which, if not
avoided, can result in minor or moderate injury.

Important This indicates an potentially hazardous situation which, if not
avoided, can result in equipment damage.

Note This indicates an explanation or gives information which is useful to know,
but which is not directly concerned with any of the above.

These may appear with relevant Symbols (possibly electrical hazard, safety alert,
disposal concern, etc) to denote the nature of the notice.

These notices appear at the relevant place in the remainder of this manual.

Px4x/EN SI/112 Page (SI)-5
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HEALTH AND SAFETY

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

People

Schneider Electric assume that everyone who will be associated with installing, testing,
commissioning, operating or working on the equipment (and any system to which it may
be connected) will be completely familiar with the contents of the Safety Information
chapter and the Safety Guide. We also assume that everyone working with the
equipment (and any connected systems) will have sufficient qualifications, knowledge
and experience of electrical systems. We also assume that they will work with a complete
understanding of the equipment they are working on and the health and safety issues of
the location in which they are working. All people must be able to perform tasks in
accordance with accepted safety engineering practices. They must also be suitably
authorised to energize and de-energize equipment and to isolate, ground (earth) and
label it. Given the risks of working on electrical systems and the environments in which
they may be located, they must be trained in the care and use of safety apparatus in
accordance with safety engineering practices; and they should be trained in emergency
first aid procedures.

Receipt, Handling, Storage and Unpacking Relays

Although relays are of a robust construction, we recommend that you become familiar
with the Installation chapter, as this describes important issues associated with receiving,
handling, storage and unpacking relays.

Planning

We recommend that a detailed plan is developed before equipment is installed into a
location, to make sure that all of the work can be done safely. Such a plan needs to
determine how relevant equipment can be isolated from the electrical supply in such as
way that there is no possibility of accidental contact with any electrical live equipment,
wiring or busbars. It also needs to take into account the requirements for people to work
with tools/equipment a safe distance away from any hazards. The plan also needs to be
aware of the risk of falling devices; such as equipment being knocked over, units being
accidentally dropped or protruding units being knocked out of rack-mounted cabinets.
Safety shoes are recommended, as well as other protective clothing such as safety hats
and gloves.

Live and Stored Voltages

When electrical equipment is in operation, dangerous voltages will be present in certain
parts of the equipment. Even if electrical power is no longer being supplied, some items
of equipment may retain enough electrical energy inside them to pose a potentially
serious risk of electrocution or damage to other equipment.

Important Remember that placing equipment in a “test” position does not
normally isolate it from the power supply or discharge any
stored electrical energy.

Warnings and Barricades

Everyone must observe all warning notices. This is because the incorrect use of
equipment, or improper use may endanger personnel and equipment and also cause
personal injury or physical damage.

Unauthorized entry should also be prevented with suitably marked fixed barricades which
will notify people of any dangers and screen off work areas.

People should not enter electrical equipment cubicles or cable troughs until it has been
confirmed that all equipment/cables have been isolated and de-energised.

Electrical Isolation

Before working in the terminal strip area, all equipment which has the potential to provide
damaging or unsafe levels of electrical energy must be isolated. You will need to isolate
and de-energize the specific item of equipment which is being worked on.

Page (SI)-6
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Depending on the location, you may also need to isolate and de-energize other items
which are electrically connected to it as well as those which are close enough to pose a
risk of electrocution in the event of accidental physical or electrical contact.

Remember too that, where necessary, both load and line sides should be de-energized.
Before you make contact with any equipment use an approved voltage detection device
to reduce the risk of electric shock.

Risk of Accidental Contact or Arc Flash

Be aware of the risk of accidental contact with hands, long hair, tools or other equipment;
and be aware of the possibility of the increased risk of arc flash from areas of high
voltage.

Always wear appropriate shock and arc flash personal protective equipment while
isolating and de-energizing electrical equipment and until a de-energized state is
confirmed.

Temporary Protection

Consider the use of temporary protective Earthing Clamps. This is required to establish
and maintain de-energization when electrical equipment operates at greater than 1000
volts or there is potential for back-feed at any voltage.

Temporary protective earthing can be accomplished by installing cables designed for that
purpose or by the use of intrinsic earthing clamp equipment. Temporary protective
earthing clamp equipment must be able to carry maximum fault current available and
have an impedance low enough to cause the applicable protective device to operate.

Restoring Power

To reduce the risks, the work plan should have a check list of things which must be
completed and checks made before electrical power can be restored.

Be aware of the risk that electrical systems may have power restored to them at a remote
location (possibly by the customer or a utility company). You should consider the use of
lockouts so that the electrical system can be restored only when you unlock it. In any
event, you should be aware of and be part of the process which determines when
electrical power can be restored; and that people working on the system have control
over when power is restored.

Inspect and test the electrical equipment to ensure it has been restored to a “safe”
condition prior re-energizing. Replace all devices, doors and covers before turning on the
power to any device.

Qualified Personnel

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 authorized 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)

Documentation

The equipment documentation gives instructions for its installation, commissioning, and
operation. However, the manuals 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.

Px4x/EN SI/112

Page (SI)-7



(SI) Safety Information Symbols and Labels on the Equipment

3 SYMBOLS AND 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.

3.1 Symbols

i t Caution: refer to equipment documentation

é Caution: nisk of electric shock

@ Protective Conductor (*Earth) terminal

I 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.

*CAUTION The term “Earth” used throughout this technical manual
is the direct equivalent of the North American term
“Ground”.
3.2 Labels

See Safety Guide (SFTY/5L M) for typical equipment labeling information.
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INSTALLING, COMMISSIONING AND SERVICING

A\

Manual Handling

Plan carefully, identify any possible hazards and determine whether the load needs to
be moved at all. Look at other ways of moving the load to avoid manual handling. Use
the comect Iifting techniques and Personal Protective Equipment to reduce the risk of
injury.

Many injuries are caused by:

e Lifting heavy objects

e Lifting things incorrectly

e  Pushing or pulling heavy objects

e Using the same muscles repetitively

Follow the Health and Safety at Work, etc Act 1974, and the Management of Health and
Safety at Work Regulations 1999.

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)
precations 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.

Caution 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.

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 tfermination of the supply plug in the case
of plug connected equipment.

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

Px4x/EN SI/112
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e 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 mm2 (3.3 mm?
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.

Pre-Energization Checklist

>

Before energizing the equipment, the following should be checked:

e  Voltage rating/polarity (rating label/equipment documentation)

e  CT circuit rating (rating label) and integrity of connections

e  Protective fuse rating

. Integrity of the protective conductor (earth) connection (where applicable)
e 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 P20
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.

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 intemal battery, as specified in the
equipment documentation.

> B> P

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.
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> [

> B> B> kP

>

Equipment Operating Conditions

The equipment should be operated within the specified electrical and environmental
limits. This includes humidity as well as temperature 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 extenal resistors, including Voltage Dependent Resistors (VDRs), are fitted to
the equipment, these may present a risk of electric shock or burns, if touched.

Battery Replacement

Where intemal batteries are fitted they should be replaced with the recommended type
and be installed with the cormrect 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, o discharge
capacitors, before the test leads are disconnected.

Insertion of Modules and PCB Cards

Modules and PCE 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.

External Test Blocks and Test Plugs

Great care should be taken when using external test blocks and test plugs such as the
Easergy Test Block, Easergy Test Plug and MiCOM P99x types, as hazardous voltages
may be accessible when using these. CT shorting links must be in place before the
insertion or removal of Easergy 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 oplic communication devices are fitted, these use laser light. These laser-
light sources should not be viewed directly, as they can cause permanent damage to
eyesight. Optical power meters should be used to determine the operation or signal
level of the device.

Px4x/EN SI/112
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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.

Page (SI)-12 PX4x/EN SI/112



De-commissioning and Disposal (SI) Safety Information

S DE-COMMISSIONING AND DISPOSAL

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 extemal 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.
A DANGER CTs must NOT be fused since open circuiting
them may produce lethal hazardous voltages.
6.2 Protective Class
IEC 60255-27: 2005 Class | (unless otherwise specified in the equipment
documentation).
EN 60255-27: 2006 This equipment requires a protective conductor (earth)
connection to ensure user safety.
6.3 Installation Category
IEC 60255-27: 2013 Installation Category Ill (Overvoltage Category Il1)
EN 60255-27: 2014 Distribution level, fixed installation.
Equipment in this category is qualification tested at 5 kV peak, 1.2/50 us, 500 Q, 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 of 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 to safety standards.
Altitude Operation up to 2000m

Page (SI)-14
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1 MICOM DOCUMENTATION STRUCTURE

This manual provides a functional and technical description of this MiCOM device, and gives a comprehensive set
of instructions for it's use and application. A summary of the different chapters of this manual is given here:

Description

Safety Information

A guide to the safe handling, commissioning and testing of equipment. This provides typical
information and advice which covers a range of MiCOM Px4x products. It explains how to work
with equipment safely.

1 Introduction

A guide to the MiCOM range of relays and the documentation structure. General safety aspects of
handling Electronic Equipment are discussed with particular reference to relay safety symbols.
Also a general functional overview of the relay and brief application summary is given.

2 Technical Data

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

3 Getting Started

A guide to the different user interfaces of the IED describing how to start using it. This chapter
provides detailed information regarding the communication interfaces of the IED, including a
detailed description of how to access the settings database stored within the 1ED.

4 Settings

List of all relay settings, including ranges, step sizes and defaults, together with a brief explanation
of each setting.

5 Operation
A comprehensive and detailed functional description of all protection and non-protection functions.
6  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.

7 Using the PSL Editor
This provides a short introduction to using the PSL Editor application.
8 Programmable Logic

Overview of the Programmable Scheme Logic (PSL) and a description of each logical node. This
chapter includes the factory default and an explanation of typical applications.

9 Measurements and Recording

Detailed description of the relays recording and measurements functions including the
configuration of the event and disturbance recorder and measurement functions.

10 Product Design

Overview of the operation of the relay’s hardware and software. This chapter includes information
on the self-checking features and diagnostics of the relay.

11 Commissioning

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

12 Test and Setting Records
This is a list of the tests made and the settings stored on the MiCOM IED.

Chapter
Code

Px4x/EN Sl

P74x/EN IT

P74x/EN TD

P74x/EN GS

P74x/EN ST

P74x/EN OP

P74x/EN AP

Px4x/EN SE

P74x/EN PL

P74x/EN MR

P74x/EN PD

P74x/EN CM

P74x/EN RC

P74x/EN IT/Qd9
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o Chapter
Description Code
13 Maintenance Px4x/EN MT
A general maintenance policy for the relay is outlined.
14 Troubleshooting Px4x/EN TS
Advice on how to recognize failure modes and the recommended course of action. Includes
guidance on whom within Schneider Electric to contact for advice.
15 SCADA Communications P74x/EN SC
This chapter provides an overview regarding the SCADA 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.
16 Installation Px4x/EN IN
Recommendations on unpacking, handling, inspection and storage of the relay. A guide to the
mechanical and electrical installation of the relay is provided, incorporating earthing
recommendations.
17 Connection Diagrams P74x/EN CD
A list of connection diagrams, which show the relevant wiring details for this relay.
18 Cyber Security Px4x/EN CS
An overview of cyber security protection (to secure communication and equipment within a
substation environment). Relevant cyber security standards and implementation are described too.
19 Dual Redundant Ethernet Board (DREB) P74x/EN REB

Information about how MiCOM products can be equipped with Dual Redundant Ethernet Boards
(DREBSs) and the different protocols which are available. Also covers how to configure and
commission these types of boards.

20 Parallel Redundancy Protocol (PRP) Notes P74x/EN PR

Includes an introduction to Parallel Redundancy Protocols (PRP) and the different networks PRP
can be used with. Also includes details of PRP and MiCOM functions.

21 High-availability Seamless Redundancy (HSR) P74x/EN HS

Introduction to the High-availability Seamless Redundancy (HSR); and how it is implemented on
MiCOM-based products manufactured by Schneider Electric.

22 Menu Maps (MM) P74x/EN MM

This is a series of charts of the various menus which are contained in this IED. This shows you
how to move from one menu option to another, if you are using the IED at the front panel.

23 Version History (of Firmware and Service Manual) P74x/EN VH
This is a history of all hardware and software releases for this product.
Symbols and Glossary P74x/EN SG
List of common technical terms, abbreviations and symbols found in this documentation.

Some of these chapters are Specific to a particular MiCOM product. Others are Generic — meaning that they cover
more than one MiCOM product. The generic chapters have a Chapter Code which starts with Px4x.
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2 INTRODUCTION TO MICOM

About MiCOM Range

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

Central to the MiCOM concept is flexibility. MiCOM provides the ability to define an
application solution and, through extensive communication capabilities, integrate it with
your power supply control system.

The components within MiCOM are:

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

For up-to-date information, please see:

www.schneider-electric.com

Note During 2011, the International Electrotechnical Commission classified the
voltages into different levels (IEC 60038). The IEC defined LV, MV, HV and
EHV as follows: LV is up to 1000V. MV is from 1000V up to 35 kV. HV is
from 110 kV or 230 kV. EHV is above 230 KV.
There is still ambiguity about where each band starts and ends. A voltage
level defined as LV in one country or sector, may be described as MV in a
different country or sector. Accordingly, LV, MV, HV and EHV suggests a
possible range, rather than a fixed band. Please refer to your local
Schneider Electric office for more guidance.
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3 PRODUCT SCOPE
The MiCOM P74X differential busbar protection relays have been designed for the
protection of a wide range of substation busbars from distribution to transmission voltage
levels. The relays include a comprehensive range of non-protection features to aid with
system diagnosis and fault analysis. The P74X offers integral biased differential busbar,
breaker failure, dead zone, overcurrent and earth-fault protection and is suitable for
application on solidly grounded, impedance grounded, Petersen coil grounded and
isolated systems. The relays are especially suitable where a complete scheme solution is
required.
The scheme consists of these relays:
. MiCOM P741 (Central Unit),
. MiCOM P742 and P743 (Peripheral Units).
Which, together with the topology configuration software and the dynamic synoptic
monitoring tool, allow full flexibility for all configurations.
3.1 Functional Overview
The device contains a wide variety of communication functions and extension facilities
which are summarized below:
Protection Functions Overview
ANSI | IEC 61850 Function P741 P742 | P743
?JBB/ PhsPDIF Phase segregated biased current differential high speed and delayed busbar protection Yes
%FB)YCZ / CzPPDIF Check Zone segregated hiased phase current differential high speed and delayed bushar protection Yes
87BB/ - . .
N NeuPDIF Sensitive earth fault bias current controlled busbar protection Yes
87 Cz/ . )
N CzNPDIF Check Zone segregated biased earth current controlled busbar protection Yes
50/51 .
P OcpPTOC Phase overcurrent protection (2 stages) Yes | Yes
50/51 )
IN EfmPTOC Earth overcurrent protection (2 stages) Yes | Yes
gOST/ DzpPhsPTOC| Dead zone phase protection (short zone between CTs and open CBs) Yes | Yes
50ST/ .
N DzpEfmPTOC| Dead zone earth protection (short zone between CTs and open CBs) Yes | Yes
CTS Current transformer supervision Yes |Yes |Yes
50BF | RBRF Breaker failure protection (LBB) Yes |Yes |Yes
ISL Isolator discrepancy alarm Yes | Yes
Fibre optic signalling channel Yes |Yes |Yes
OptGGIO Digital inputs (according to product) * 8 8/16 | 16/24
RlyGGIO Output relays (according to product) * 8 8/12 | 12/16/20
High Break relays (according to product) * 4 4/8
Virtual Digital inputs (via fibre communication) 16 16 16
Virtual Output relays (via fibre communication) 16 16 16
Front communication port (EIA(RS)232) Yes |Yes |Yes
Rear communication port (Kbus/EIA(RS)485) Yes |Yes |Yes

Page (IT) 1-8
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Protection Functions Overview

ANSI | IEC 61850 Function P741 P742 | P743
Second Rear communication port (Kbus/EIA(RS)485) Yes |- Yes
Rear communication port (Ethernet) * Option | - Option
Time synchronisation port (IRIG-B) * Option | Via CU| Via CU
Redundant Ethernet port Option | - Option
FnkGGIO Function keys 10 - 10
LedGGIO Programmable tri-colour LEDs 18 - 18
Note * Refer to the data sheet for model selection

Table 1 - Functional overview

The relay supports these relay management functions as well as the ones shown above.

Measurement of all instantaneous & integrated values
Circuit breaker, status & condition monitoring
Programmable Scheme Logic (PSL)

Trip circuit and coil supervision (using PSL)

Alternative setting groups (model dependent)
Programmable function keys (model dependent)

Control inputs

Programmable allocation of digital inputs and outputs
Sequence of event recording

Comprehensive disturbance recording (waveform capture)
Fault recording

Fully customizable menu texts

Power-up diagnostics and continuous self-monitoring of relay
Commissioning test facilities

Real time clock/time synchronization - time synchronization possible from IRIG-B
input, opto input or communications

Simple password management:
CSLO - No Security Administration Tool (SAT) required

Advanced Cyber Security:
CSL1 - Security Administration Tool (SAT) required

Read only mode

P74x/EN IT/Qd9
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3.1.1 Application Overview
A \
; -
_ : I
Fllbre Olptlc Remote Local - Disturbance
signaling comm. port Comm unication Record
channel
4 Measurements A
—
[ Self monitoring ]
87BB 87BB
/P /N
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| channel
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Binary
Input / output

Busbar protection scheme
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PO631ENa

Figure 1 — Functional di

agram

Note

and Glossary chapter.

A summary of ANSI codes for protection devices is given in the Symbols
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4 ORDERING OPTIONS

For each product there are range of ordering options. The options vary from one product
to another, and from one Software Version to another.

The information required with your order is given in these sections:

The following information is required with an equipment order:
o MiCOM P741
o MiCOM P742
o MiCOM P743

Note The Cortec table(s) list the options available as of the date of this documentation. The most up-to-date
versions of these tables can be found on our web site (www.schneider-electric.com). It may not be
possible to select ALL of the options shown here within a single item of equipment.
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Ordering Options

41.1 MiCOM P741

Numerical Busbar Differential Protection

P741

Vx Auxiliary Rating

24 - 32Vdc

48 - 110Vdc

110 - 250Vdc (100 - 240Vac)

Communication Boards

1 communication board (4 peripheral units)

2 communication boards (8 peripheral units)

3 communication boards (12 peripheral units

4 communication boards (16 peripheral units

6 communication boards (24 peripheral units

( )
( )
5 communication boards (20 peripheral units)
( )
( )

7 communication boards (28 peripheral units

~N| o o~ lw N

Hardware Options

Protocol Compatibility

Standard - None

IRIG-B Only (modulated)

Ethernet (100Mbps)

Ethernet (100Mhz) plus IRIG-B (Modulated)

Ethernet (100Mhz) plus IRIG-B (De-modulated)

2nd Rear Port & interMiCOM

2nd Rear Port & inteMiCOM & IRIG-B (modulated)

Pk |o ook |k

mMmim|m|X>| o N

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports
+ Modulated IRIG-B

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports
+ Un-modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports +
Modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-
modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports
+ Modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports
+ Un-modulated IRIG-B

Redundant Ethernet Parallel Redundancy Protocol (PRP), 2
multimode fibre ports + Modulated IRIG-B

Redundant Ethernet Parallel Redundancy Protocol (PRP), 2
multimode fibre ports + Un-modulated IRIG-B

Redundant Ethernet (100Mbit/s) PRP or HSR and Dual IP, 2 LC
ports + 1 RJ 45 port + Modulated/Un-modulated IRIG-B

Redundant Ethernet (100Mbit/s) PRP or HSR and Dual IP, 3
RJ45 ports + Modulated/Un-modulated IRIG-B

Ethernet (100Mbit/s), 1 RJ45 port + Modulated/Un-modulated
IRIG-B

6

Protocol / Communications Options

Hardware Compatibility

Courier (KBus) or IEC 103 via KITZ274

1,2,CEF

Courier (KBus) or IEC 103 via KITZ274 + Additional IEC61850
OR IEC 61850 Edition 1 and Edition 2 and Courier via rear K-
Bus/RS485

6,A,B,G,H,J,K L MN,
P.QRS

Page (IT) 1-12

P74x/EN 1T/Qd9



Ordering Options

(IT) 1 Introduction

Mounting Option

Flush Panel Mounting M
. . Design Suffix

Multilingual Language Option Compatibility

English, French, German, Spanish All

English, French, German, Russian K+M

Software Issue

*%k

Customisation

Default

Customer specific

Design Suffix

M: Extended Phase 3 CPU

K: Extended Phase 2 CPU

P74x/EN IT/Qd9
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4.1.2 MiCOM P742

Numerical Busbar Differential Protection

P742

Vx Auxiliary Rating

24 - 32Vdc

48 - 110Vdc

110 - 250Vdc (100 - 240Vac)

Hardware Options

With In = 1/5A CT Input

Communications Options

None

Product Specific Options Software
Compatibility

8 Relays Outputs and 16 Status Inputs All

8 Relays Outputs, 4 High Break and 8 Status Inputs

From '51' onwards

Protocol Options

K-Bus or IEC 103 via KITZ274

Mounting Option

Flush Panel Mounting,

Multilingual Language Option

English, French, German, Spanish

English, French, German, Russian

Software Issue

*%

Customisation

Default

Customer specific

Design Suffix

Phase 3 CPU L
Phase 2 CPU J
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4.1.3 MiCOM P743

Numerical Busbar Differential Protection

P743

Vx Auxiliary Rating

24 - 32Vdc

48 - 110Vdc

110 - 250Vdc (100 - 240Vac)

Hardware Options

With In = 1/5A CT Input

Communications Options

Protocol
Compatibility

Standard - None

1

Ethernet (100Mbit/s)

6

2nd Rear Port & intermicom (No Irig-B)

1

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports
+ Modulated IRIG-B

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports
+ Un-modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports +
Modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-
modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports
+ Modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports
+ Un-modulated IRIG-B

Redundant Ethernet Parallel Redundancy Protocol (PRP), 2
multimode fibre ports + Modulated IRIG-B

Redundant Ethernet Parallel Redundancy Protocol (PRP), 2
multimode fibre ports + Un-modulated IRIG-B

Redundant Ethernet (100Mbit/s) PRP or HSR and Dual IP, 2 LC
ports + 1 RJ 45 port + Modulated/Un-modulated IRIG-B

Redundant Ethernet (100Mbit/s) PRP or HSR and Dual IP, 3
RJ45 ports + Modulated/Un-modulated IRIG-B

Ethernet (100Mbit/s), 1 RJ45 port + Modulated/Un-modulated
IRIG-B

Product Specific Options

16 Relays Outputs and 24 Status Inputs

16 Relays Outputs, 4 High Break and 16 Status Inputs

8 Relays Outputs, 4 High Break and 24 Status Inputs

8 Relays Outputs, 8 High Break and 16 Status Inputs

OO |m| >

Protocol / Communications Options

Hardware
Compatibility

Courier (KBus) or [EC 103 via KITZ274

1,E

Courier (KBus) or IEC 103 via KITZ274 + Additional IEC61850
OR IEC 61850 Edition 1 and Edition 2 and Courier via rear K-
Bus/RS485

6,GHJKLMNPQRS

Mounting Option

Flush Panel Mounting,

Multilingual Language Option

P74x/EN IT/Qd9

Page (IT) 1-15




(IT) 1 Introduction Ordering Options

0

English, French, German, Spanish

English, French, German, Russian

Software Issue x

Customisation
Default
Customer specific

Design Suffix
Extended Phase 3 CPU
Extended Phase 2 CPU K
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(TD) 2 Technical Data MICOM P74x (P741, P742 & P743)

Date: 02/2017

Products covered by this | This chapter covers the specific versions of the MiCOM products listed below. This includes
chapter: only the following combinations of Software Version and Hardware Suffix.

Hardware Suffix: L (P742) & M (P741 & P743)

Software Version: B1

Connection Diagrams: 10P740xx (xx = 01 to 07)

Page (TD) 2-2 P74x/EN TD/Qd9



Contents (TD) 2 Technical Data

CONTENTS
Page (TD) 2-
1 Mechanical Specification 7
1.1 Design 7
1.2 Enclosure Protection 7
1.3 Weight 7
2 Terminals 8
2.1 AC Current and Voltage Measuring Inputs 8
2.2 General Input/Output Terminals 8
2.3 Case Protective Earth Connection 8
2.4 Front Port Serial PC Interface 8
2.5 Front Download/Monitor Port 8
2.6 Rear Communications Port 8
2.7 Optional Second Rear Communication Port (RP2) 8
2.8 Optional Rear EIA(RS)232 InterMiCOM Port 9
2.9 Optional Rear IRIG-B Interface Modulated or Un-modulated 9
2.10 Optical Fiber Connection 9
2.11 Optional Rear Ethernet Connection for IEC61850 9
2.11.1 10BaseT / 100BaseTX Communications 9
2.11.2 100 Base FX Interface 9
2.12 Optional Rear Redundant Ethernet Connection for IEC 61850 9
2.12.1 100 Base FX Interface 9
2.12.2 Transmitter Optical Characteristics (100Base FX Interface) 10
2.12.3 Receiver Optical Characteristics (100Base FX Interface) 10
2.13 Fiber Defect Connector (Watchdog Relay) — Redundant Ethernet Board 10
3 Ratings 11
3.1 AC Measuring Inputs 11
3.2 AC Current 11
4  Power Supply 12
4.1 Auxiliary Voltage (Vx) 12
4.2 Operating Range 12
4.3 Nominal Burden 12
4.4 Power-up Time 12
4.5 Power Supply Interruption 12
4.6 Battery Backup 12
4.7 Field Voltage Output 13

P74x/EN TD/Qd9 Page (TD) 2-3



(TD) 2 Technical Data Contents

4.8 Digital (*Opto”) Inputs 13
5 Output Contacts 14
5.1 Standard Contacts 14
5.2 Fast Operation and High Break Contacts 14
5.3 Watchdog Contacts 14
5.4 IRIG-B 12X Interface (Modulated) 14
5.5 IRIG-B 00X Interface (Un-modulated) 14
6 Environmental Conditions 15
6.1 Ambient Temperature Range 15
6.2 Ambient Humidity Range 15
6.3 Corrosive Environments 15
7 Type Tests 16
7.1 Insulation 16
7.2 Creepage Distances and Clearances 16
7.3 High Voltage (Dielectric) Withstand 16
7.4 Impulse Voltage Withstand Test 16
8 Electromagnetic Compatibility (EMC) 17
8.1 1 MHz Burst High Frequency Disturbance Test 17
8.2 Immunity to Electrostatic Discharge 17
8.3 Electrical Fast Transient or Burst Requirements 17
8.4 Surge Immunity Test 17
8.5 Immunity to Radiated Electromagnetic Energy 17
8.6 Radiated Immunity from Digital Communications 17
8.7 Radiated Immunity from Digital Radio Telephones 18
8.8 Immunity to Conducted Disturbances Induced by Radio Frequency Fields18
8.9 Power Frequency Magnetic Field Immunity 18
8.10 Conducted Emissions 18
8.11 Radiated Emissions 18
9 EU Directives 19
9.1 EMC Compliance 19
9.2 Product Safety 19
10 Mechanical Robustness 20
10.1 Vibration Test 20
10.2 Shock and Bump 20
10.3 Seismic Test 20
11 Performance Data 21

Page (TD) 2-4 P74x/EN TD/Qd9



Contents

(TD) 2 Technical Data

111 Timings and Accuracy 21
11.2 Busbar Protection 21
11.21 Busbar Fault Accuracy 21
11.2.2 Circuitry Fault Accuracy 21
11.3 Dead Zone Protection 21
11.4 Three Phase Overcurrent Protection 21
115 Earth Fault Protection 22
11.6 Transient Overreach and Overshoot 22
12 Programmable Scheme Logic 23
13 IRIG-B and Real Time Clock 24
13.1 Modulated IRIG-B 24
13.2 Un-modulated IRIG-B 24
13.3 Performance Accuracy (for modulated and un-modulated versions) 24
14 Measurements 25
15 Disturbance records 26
16 IEC 61850 Ethernet data 27
16.1 10 Base T /100 Base TX Communications 27
16.2 100 Base FX Interface 27
16.2.1 Transmitter Optical Characteristics 27
16.2.2 Receiver Optical Characteristics 27
16.3 Reference Conditions 27
16.4 Breaker Failure 28
17 Protection Functions 29
17.1 Settings List 29
17.2 Common Conventional Ratios (CU) 29
17.3 Current Transformers (PU) 29
17.4 Phase Fault Elements (CU) 29
17.5 Sensitive Earth Fault 29
17.6 Current Transformer and Feeder Characteristics 30
17.7 Dead Zone Protection (PU) 30
17.8 Breaker Failure Protection (PU) 31
17.9 Overcurrent Protection (PU) 31
17.9.1 Phase Fault Protection (50/51) 31
17.9.2 Earth Fault Protection (50N/51N) 32
17.10 CB Control (PU) 32
17.11 Date and Time 32
17.12 Configuration 32

P74x/EN TD/Qd9

Page (TD) 2-5



(TD) 2 Technical Data

Contents

18 Settings and Records List 34
18.1 Fault Recorder 34
18.2 Event Recorder 34
18.3 Oscillography (Disturbance Recorder) 34
18.4 Communications 34
18.4.1 Courier Protocol 34
18.4.2 IEC61850 Protocol (Ethernet) 35
18.4.3 Second Rear Port Connection Setting 35
18.5 Optional Second Rear Communication 36
18.6 Optional Ethernet Port 36
18.7 Commission Tests 36

19 Function Keys and Labels 37
19.1 Function Keys 37
19.2 Opto Input Labels 37
19.2.1 P741 37
19.2.2 P742 37
19.2.3 P743 37
19.3 Output Labels 37
19.3.1 P741 & P742 37
19.3.2 P743 37
19.4 Control Input Labels 37
19.5 Virtual Input Labels 37
19.6 Virtual Output Labels 38
19.7 SR/MR User Alarm Labels 38

Page (TD) 2-6

P74x/EN TD/Qd9



Mechanical Specification (TD) 2 Te