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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS —
ENERGY MEASUREMENT ON BOARD TRAINS —

Part 1: General

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cumpr. ing
all national electrotechnical committees (IEC National Committees). The object of IEC is<to p amote
international co-operation on all questions concerning standardization in the electrical and elec onic fie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical S ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re‘erred 1o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cc nmittee interested
in the subject dealt with may participate in this preparatory work. International, -.govc:nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. 1.°C col aborates closely
with the International Organization for Standardization (ISO) in accordance with ~onaiiions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea 'v #5 possible, an international
consensus of opinion on the relevant subjects since each technical cemmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic’.i us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the ».y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Con.nittees undertake to apply |IEC Publications
transparently to the maximum extent possible in their ~aticnhal and regional publications. Any divergence
between any IEC Publication and the corresponding nationai or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of = ¢nfirmity. Independent certification bodies provide conformity
assessment services and, in some areas, access v IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifica.an « .dies.

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

No liability shall attach to IEC or its dire xtors, employees, servants or agents including individual experts and
members of its technical commitiz=s . nd IEC National Committees for any personal injury, property damage or
other damage of any nature w. atsucver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rublcation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to-Z.> Nurmative references cited in this publication. Use of the referenced publications is
indispensable for the corr. ct application of this publication.

Attention is drawn to ti » possibility that some of the elements of this IEC Publication may be the subject of
patent rights. .c shall noc be held responsible for identifying any or all such patent rights.

Internationa’. S.andard IEC 62888-1 has been prepared by IEC technical committee 9:
Electrical equipment and systems for railways.

This stancard is based on EN 50463.

1he text of this International Standard is based on the following documents:

FDIS Report on voting

9/2320/FDIS 9/2331/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62888 series, published under the general title Railway
applications — Energy measurement on board trains, 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 "http://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 publicatior. inaicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this decuinent using a
colour printer.
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INTRODUCTION
Three levels are introduced for categorizing EMS as described in 4.1.

This is Part 1 of the IEC 62888 series which consists of the following parts, under the general
title Railway applications — Energy measurement on board trains:

Part 1: General

Part 2: Energy measurement

Part 3: Data handling

Part 4: Communication

Part 5: Conformance test

Part 6: Requirements for purposes other than billing

This series of International Standards follows the functional guidelines description in Annex A,

“Principles of conformity assessment”, of ISO/IEC 17000:2004 tailored 0 the Energy
Measurement System (EMS).

The Energy Measurement System (EMS) provides measuremer: and data suitable for
applications such as energy management, energy saving, billing anc oth ars.

This series of International Standards uses the functional ~trroach to describe the EMS.
These functions are implemented in one or more physica' uevices. The user of this series of
standards is free to choose the physical implementation ai :anr,ements.

Structure and main contents of the IEC 62888 sc:iies

This series of International Standards is divided into six parts. The titles and brief descriptions
of each part are given below:

IEC 62888-1 — General
The scope of IEC 62888-1 is the =ne gy Measurement System (EMS).

IEC 62888-1 provides sy tem. level requirements for the complete EMS and common
requirements for all devices implementing one or more functions of the EMS.

IEC 62888-2 — Enerv nieasurement
The scope of  EC 32888-2 is the Energy Measurement Function (EMF).

The EM™ provides measurement of the consumed and regenerated active energy of a traction
urit.«'f the traction unit is designed for use on AC traction supply systems, the EMF also
nrovides \neasurement of reactive energy. The EMF provides the measured quantities via an
in‘erface 10 the Data Handling System.

The EMF consists of the three functions: Voltage Measurement Function, Current
Measurement Function and Energy Calculation Function. For each of these functions,
accuracy classes are specified and associated reference conditions are defined. This part
also defines all specific requirements for all functions of the EMF.

The Voltage Measurement Function measures the voltage of the contact line (CL) system and
the Current Measurement Function measures the current taken from and returned to the CL
system. These functions provide signal inputs to the Energy Calculation Function.
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The Energy Calculation Function inputs the signals from the Current and Voltage
Measurement Functions and calculates a set of values representing the consumed and
regenerated energies. These values are transferred to the Data Handling System and are
used in the creation of Compiled Energy Measured Data.

All relevant metrological aspects are covered in this part of IEC 62888.
IEC 62888-2 also defines the conformance test of the EMF.

IEC 62888-3 — Data handling

The scope of IEC 62888-3 is the Data Handling System (DHS).

The on board DHS receives, produces and stores data, ready for transmissinn > any
authorised receiver of data on board or on ground. The main goal of the DHS ) to »roduce
Compiled Energy Measured Data and transfer it to an on-ground Data Collecticn Service
(DCS). The DHS can support other functionality on board or on-ground with cata, as long as
this does not conflict with the main goal.

IEC 62888-3 also defines the conformance test of the DHS.
IEC 62888-4 — Communication
The scope of IEC 62888-4 is the communication services.

This part of IEC 62888 gives requirements and guilance regarding the data between the
functions implemented within EMS as well as br.tweei: such functions and other on board
units where data are exchanged using a communicutions protocol stack over a dedicated
physical interface or a shared network.

It includes the on board to ground con.mcaication service and covers the requirements
necessary to support data transfer betw e DHS and DCS.

IEC 62888-4 also defines the coi formance test of the communications services.
IEC 62888-5 — Conforman:e (est
The scope of IEC 622C8-1.is the conformance test procedures for the EMS.

IEC 62888-5 also covers re-verification procedures and conformance test in the event of the
replacement <f a Jevice of the EMS.

IEC 62€88-6 - Requirements for purposes other than billing

The scope of IEC 62888-6 is to specify the requirements for EMS to be used for
benchinaiking, daily energy consumption monitoring, technical research and development.

This part provides the requirements for monitoring consumed energy on board in daily
services in an easy way and the measured data are applicable for general purposes in
industry such as energy management, energy saving, etc. However, this part is not applicable
for billing purposes.
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EMS functional structure and dataflow

Figure 1 illustrates the functional structure of the EMS, the main sub-functions and the
structure of the dataflow and is informative only. Only the main interfaces required by this
standard are displayed by arrows.

Since the communication function is distributed throughout the EMS, it has been omitted for
clarity. Not all interfaces are shown.

|Time Reference Sourcell fremmsmma. ) Other Systems
Settlement
|Location Reference Source Systen.
-

Data Storage Function ‘% :

—| Current Measurement Function I

| —i Voltage Measurement Function | T T b, 4 .
: N — - I—D‘ ta :
! :h Energy Calculation Function H Data Compilation Function | Cottaction |
] i ] Service |1
. Energy Measurement Function | | Data Handling System [ 0CP |4
| (EMF) ! | (DHS) O B
, IEC 62888-2 (Energy Measuring) X | IEC 62888-3 (Data Handling) l | i
Energy Measurement System (EMS) 2 557 R
IEC 62888-1 (General), IEC 62888-4 (Communication), IEC 62888-5 (Conformance te., v
IEC 62888-6 (Requirements for purposes other than billing) . Other
— Systems
On-board (Traction Unit) *
On-ground
IEC

Figure 1 — EMS functioc.~al swructure and dataflow diagram
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RAILWAY APPLICATIONS —
ENERGY MEASUREMENT ON BOARD TRAINS —

Part 1: General

1 Scope

This part of IEC 62888 describes the primary purpose of the Energy Measurement Sy:tem
(EMS), which measures energy consumption on board for applications such as cneiny
management, energy saving, billing and others.

This part of IEC 62888:

e gives requirements for the complete EMS and also requirements 13 all devices
implementing one or more functions of the EMS;

e applies to newly manufactured EMSs for use on board traction u»its, powered by AC
and/or DC supply voltages as listed in IEC 60850;

e does not apply to portable EMSs.
2 Normative references

The following documents are referred to in the text in suich a way that some or all of their
content constitutes requirements of this docume:i.. Fur dated references, only the edition
cited applies. For undated references, the latest e\'itio of the referenced document (including
any amendments) applies.

IEC 60085, Electrical insulation — Thermal ev='uation and designation

IEC 60529:1989, Degrees of protectiv 1 p ovided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60571:2012, Railwa: a, nlizations — Electronic equipment used on rolling stock
IEC 60850, Railway app ications — Supply voltages of traction systems

IEC 61010-1. Sa‘ety requirements for electrical equipment for measurement, control, and
laboratory ©'se - Part 1: General requirements

IEC 61¢91, Railway applications — Rolling stock — Protective provisions against electrical
ha.aras

'EC 02497-1:2010, Railway applications — Insulation coordination - Part 1: Basic
requirements — Clearances and creepage distances for all electrical and electronic equipment
iEC 62497-1:2010/AMD1:2013

IEC 62498-1:2010, Railway applications — Environmental conditions for equipment — Part 1:
Equipment on board rolling stock

IEC 62847, Railway applications — Rolling stock — Electrical connectors — Requirements and
test methods
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