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Foreword

The text of document 4/270/FDIS, future edition 2 of IEC 61362, prepared by IEC/TC 4 "Hydraulic
turbines" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 61362:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2013-02-28
to be implemented at national level by
publication of an identical national
standard or by endorsement

¢ latest date by which the national (dow) 2015-05-25
standards conflicting with the
document have to be withdrawn
This document supersedes EN 61362:1998.
EN 61362:2012 includes the following significant technical changes with respect to EN 61362:1998:

This technical revision takes into account the experience with the guide during the last decade as well
as the progress in the state of the art of the underlying technologies.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 61362:2012-was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications

with their corresponding European publications

EN 61362:2012

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication

IEC 60050-351

IEC 60068-2-6

IEC 60068-2-27

IEC 60308

IEC 61000-4-1

CISPR 11
(mod)

ISO 3448

2007

2008

2005

2006

2009

1992

Title

International Electrotechnical Vocabulary
(IEV) -

Part 351: Control technology

Environmental testing -
Part 2-6: Tests - Test Fc: Vibration
(sinusoidal)

Environmental testing -
Part 2-27: Tests - Test Ea and guidance:
Shock

Hydraulic turbines. - Testing, of.control
systems

Electromagnetic/ compatibility (EMC) -
Part 4-1: Testing and measurement

techniques - Overview of IEC 61000-4 series

EN/HD

EN 60068-2-6

EN 60068-2-27

EN 60308

EN 61000-4-1

Industrial, scientific and medical equipment,- EN,55011

Radio-frequency disturbance, characteristics
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1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDE TO SPECIFICATION OF HYDRAULIC TURBINE
GOVERNING SYSTEMS

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 pational and _regional publications. Any divergence
between any IEC Publication and theicofresponding national or regionaljpublication 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, -daccess-to'l[EC~marks of conformity. IEC is not responsible for any
services carried out lbyjindependenticertification’/bodies:

All users should ensure that they have 'the Iatést 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.

International Standard IEC 61362 has been prepared by IEC technical committee 4: Hydraulic
turbines.

This second edition cancels and replaces the first edition published in 1998. It is a technical
revision. It takes into account the experience with the guide during the last decade as well as
the progress in the state of the art of the underlying technologies.

The text of this standard is based on the following documents:

FDIS Report on voting
4/270/FDIS 4/272/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.



-6- 61362 © |IEC:2012

The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

While a standard for the testing of hydraulic turbine governing systems had been existing for a
very long time (IEC 60308 published in 1970)1, a guide for the specification of hydraulic turbine
governing systems was missing until 1998. The need for such a guide became more and more
urgent with the fast development and the new possibilities especially of the digital components
of the governor.

The current second edition of the guide takes into account the experience with the guide during
the last decade as well as the progress in the state of the art of the underlying technologies.

While the first edition was written more or less as a supplement to the already existing guide
for testing, the objective of the second edition is to be the leading guide with respect to turbine
governing systems.

1 |EC 60308:1970, International code for testing of speed governing systems for hydraulic turbines. This
publication was withdrawn and replaced by IEC 60308:2005.
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GUIDE TO SPECIFICATION OF HYDRAULIC TURBINE
GOVERNING SYSTEMS

1 Scope

This International Standard includes relevant technical data necessary to describe hydraulic
turbine governing systems and to define their performance. It is aimed at unifying and thus
facilitating the selection of relevant parameters in bidding specifications and technical bids. It
will also serve as a basis for setting up technical guarantees.

The scope of this standard is restricted to the turbine governing level. Additionally some
remarks about the control loops of the plant level and about primary and secondary frequency
control (see also Annex B) are made for better understanding without making a claim to be
complete.

Important topics covered by the guide are:

— speed, power, water level, opening and flow (discharge) control for reaction and impulse-
type turbines including double regulated machines;

— means of providing actuating energy;
— safety devices for emergency shutdown; etc.
To facilitate the setting up of specifications; this guide als6"includes data sheets, which are to

be filled out by the customer and the supplier in the various stages of the project and the
contract.

Acceptance tests, specific test procedures’and guarantees' are outside the scope of the guide;
those topics are covered by IEC 60308.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

IEC 60050-351:2006, International Electrotechnical Vocabulary — Part 351: Control technology
IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock
IEC 60308:2005, Hydraulic turbines — Testing of control systems

IEC 61000-4-1:2006, Electromagnetic compatibility (EMC) - Part 4-1: Testing and
measurement techniques — Overview of IEC 61000-4 series

CISPR 11:2009, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

ISO 3448:1992, Industrial liquid lubricants — ISO viscosity classification
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3 Terms, definitions, symbols and units

For the purposes of this document, the following terms and definitions apply.

NOTE This guide uses as far as possible the terms and definitions of IEC 60050-351. For clarification, the
simplified differential equations and transfer functions of the idealized PID-controllers as used in this guide are
given in Annex A. Additional reference is made to IEC 60308 for purposes of tests of governing systems.

3.1 General terms and definitions

311

turbine governing system

technical equipment governing the opening (guide vane, runner blade, needle, deflector
position) of hydraulic turbines

Note 1 to entry At the present state of the art, the turbine governing system consists of an oil hydraulic and an
electronic part, the "oil hydraulic governor" and the "electronic governor".

3.2 Terms and definitions related to control levels and control modes

3.21
turbine governing level
control functions directly related to the governing system of a single turbine

Note 1 to entry The following control modes are related to the turbine governing level:

—  speed control;

—  power output control;

— water level control;

— opening control;

—  flow control (the term flow used in this guide has the same meaning as the term discharge).

Note 2 to entry The scope.ofithisistandard/isirestricted:-toltheiturbine /governing level. Additionally some remarks
about the control loops of the plant level-and -about; primary ;and,secondary frequency control (see Annex B) are
made for better understanding without making a claim to be complete.

3.2.2

unit control level

control functions directly related to the overall control of a single unit (turbine, generator, unit
auxiliaries) including turbine governing, voltage regulation, start-stop-sequencing etc.

3.23

plant control level

control functions related to the overall control of a whole plant including the control of several
units

Note 1 to entry In automatic unit and plant control operation, the turbine governing system gets its modes and
setpoints from the unit and plant control level.

3.24
grid control level
control functions related to the overall control of the grid as a whole

Note 1 to entry If required the turbine governing system participates in grid control over the primary and/or
secondary frequency control mode (see Annex B).

3.3 Terms and definitions from control theory

3.31
differential equation
equation describing the dynamic system behavior in the time-domain, as shown in Annex A
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