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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASURING RELAYS AND PROTECTION EQUIPMENT -

Part 187-1: Functional requirements for differential protection —
Restrained and unrestrained differential protection of motors,
generators and transformers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 60255-187-1 has been prepared by IEC technical committee 95: Measuring relays and
protection equipment. It is an International Standard.

This document, together with IEC 60255-187-2 and IEC 60255-187-3, cancels and replaces
IEC 60255-13. This document constitutes a technical revision.

This document includes the following significant technical changes with respect to
IEC 60255-13:

a) IEC 60255-13 has been significantly revised to follow the common structure of the functional

standards for protection relays (IEC 60255-1xx series). IEC 60255-187-1 has been
developed to address the restrained and unrestrained differential protection of motors,
generators and transformers. The revisions include detailed description of the functions
including the performance specification, testing and documentation requirements.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
95/465/FDIS 95/471/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

This International Standard contains attached files in COMTRADE file format. Configuration file:
IEC 60255-187-1_External_Internal_YYO0_50 Hz_4 kHz.CFG and data file: IEC 60255-187-
1_External_Internal_YYO0_50 Hz_4 kHz.DAT. These files are intended to be used as a
complement and do not form an integral part of the document.

A list of all parts in the IEC 60255 series, published under the general title Measuring relays
and protection equipment, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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Part 187-1: Functional requirements for differential protection —
Restrained and unrestrained differential protection of motors,
generators and transformers

1 Scope

This part of IEC 60255 specifies the minimum requirements for functional and performance
evaluation of (longitudinal) differential protection designed for the detection of faults in ac
motors, generators and transformers. This document also defines how to document and publish
performance test results.

This document covers the differential protection function whose operating characteristic can be
defined on a bias-differential plane. It includes specification of the protection function,
measurement characteristics, compensation of energizing quantities, additional restraint or
blocking methods (for overexcitation and magnetizing inrush), starting and time delay
characteristics. This document also covers unrestrained differential protection functions
traditionally combined with the restrained (biased) differential element to form a single
differential relay.

This document defines the influencing factors that affect the accuracy under steady state
conditions and performance characteristics during dynamic conditions. The test methodologies
for verifying performance characteristics and accuracy are also included in this document.

This document also includes current transformer requirements for the protection functions.

The differential protection functions covered by this document are as follows:

IEEE/ANSI C37.2 IEC 61850-7-4 logical
function numbers nodes
Transformer differential 87T PDIF
Motor differential 87M PDIF
Generator differential 87G PDIF
Restricted earth fault (ground differential) 87N PDIF
Inrush restraint or inrush blocking PHAR
Overexcitation restraint or overexcitation blocking PHAR

This document does not specify the functional description of additional features often
associated with biased differential relays such as current transformer (CT) supervision (CTS),
switch onto fault (SOTF) and detection of geo-magnetically induced currents (GIC).

This document does not cover differential relays designed for bus bar protection (including high
impedance differential protection and low impedance differential protection) or line protection.
Additionally, this document does not explicitly cover generator incomplete longitudinal
differential protection, generator split-phase transverse differential protection, self-balancing or
magnetic balanced protection scheme, differential protection of phase-shifting transformers,
directional restricted earth fault protection, railway transformers, convertor transformers and
reactors. However, the principles covered by this document can be extended to provide
guidance on these applications.



