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EN IEC 61116:2025 (E)

European foreword

The text of document 4/510/CDV, future edition 2 of |JEC 61116, prepared by TC 4 "Hydraulic turbines"
was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN IEC 61116:2025.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2026-11-30
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2028-11-30
document have to be withdrawn

This document supersedes EN 61116:1994 and all of its amendments and corrigenda (if any).

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 61116:2025 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

IEC 60034-2-1:2024 NOTE Approved as EN IEC 60034-2-1:2024 (not modified)

IEC 60034-5:2020 NOTE Approved as EN IEC 60034-5:2020 (not modified)

IEC 60041:1991 NOTE Approved as

IEC 60076-1:2011| NOTE Approved as EN 60076-1:2011 (not modified)

IEC 60193:2019 NOTE Approved as EN IEC 60193:2019 (not modified)

IEC 60308:2024 NOTE Approved as EN IEC 60308:2024 (not modified)

IEC 60545:2021 NOTE Approved as EN IEC 60545:2021 (not modified)

NOTE Approved as EN 60609-1

IEC 60609-2:1997 NOTE Approved as EN 60609-2:1999 (not modified)

IEC 60831-1:2014 NOTE Approved as EN 60831-1:2014 (not modified)

IEC 60871-1:2014 NOTE Approved as EN 60871-1:2014 (not modified)

IEC 61362:2024 NOTE Approved as EN IEC 61362:2024 (not modified)

IEC 61869-2:2012 NOTE Approved as EN 61869-2:2012 (not modified)

IEC 61869-3:2011| NOTE Approved as EN 61869-3:2011 (not modified)
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Electromechanical equipment guidance for
small hydroelectric installations

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

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

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

7) 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.

8) 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.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

EC 61116 has been prepared by IEC technical committee 4: Hydraulic turbines. It is an
International Standard.

This second edition cancels and replaces the first edition published in 1992. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) harmonization of scope with [EC 62006
b) introduction of new technical aspects;

c) overall editorial revision.
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The text of this International Standard is based on the following documents:

Draft

Report on voting

4/510/CDV

4/521A/RVC

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/publications.

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

— reconfirmed,
— withdrawn, or

— revised.

Full document details: BS EN IEC 61116:2025
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1 Scope

This document is used as a guidance that applies to hydroelectric installations containing
impulse or reaction turbines with unit power up to about 15 MW and reference diameter of about
3 m. These figures do not represent absolute limits.

This document deals only with the direct relations between the purchaser or the consulting
engineer and the supplier. It does not deal with civil works, administrative conditions or
commercial conditions.

This document is intended to be used by all concerned in the installation of electromechanical
equipment for small hydroelectric plants.

This document, based essentially on practical information, aims specifically at supplying the
purchaser of the equipment with information which will assist him with the following:

— preparation of the call for tenders;

— evaluation of the tenders;

— contact with the supplier during the design and manufacture of the equipment;

— quality control during the manufacture and shop-testing;

— follow-up of site erection;

— commissioning;

— acceptance tests;

— operation and maintenance.
The document comprises the following:
a) general requirements for the electromechanical equipment of small hydroelectric

installations;

b) technical specifications for the electromechanical equipment, excluding its dimensioning
and standardization;

c) requirements for acceptance, operation and maintenance.

Bearing in mind the type of installation considered, the relevant documents are intended to be
as simple as possible but to satisfactorily define the particular operation conditions. Over-
specification is harmful to the economy of the project.

This document does not cover the initial stage of investigations, that is to say the preliminary
study and feasibility study. Neither does it deal with the economic study concerning the supply
and demand of energy.

To conclude, the document does not replace the applicable engineering studies for the
selection, design, manufacture, installation and testing of the equipment. It is intended only to
make the purchaser aware of the important points and data to be furnished, specified and kept
in due consideration in the construction of small hydroelectric plants.

2 Normative references

There are no normative references in this document.
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3 Terms, definitions and units

3.1 General

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

— |EC Electropedia: available at https://www.electropedia.org/

— IS0 Online browsing platform: available at https://www.iso.org/obp

3.2 Terms and definitions

3.21

power station

installation whose purpose is to generate electricity and which includes civil engineering works,
energy conversion equipment and all the necessary ancillary equipment

[SOURCE: IEC 60050-602:1983, 602-01-01]

3.2.2

hydroelectric installation

ordered arrangement of civil engineering structures, machinery and plant designed chiefly to
convert the gravitational potential energy of water into electricity

[SOURCE: IEC 60050-602:1983, 602-01-03]

3.2.3

powerhouse

central structure that houses the key electromechanical equipment required to convert the
kinetic energy of flowing water into electrical energy

3.24
hydroelectric power station
power station in which the gravitational energy of water is converted into electricity

[SOURCE: IEC 60050-602:1983, 602-01-04]

3.2.5

run-of-river power station

hydroelectric power station which uses the river flow as it occurs, the filling period of its own
reservoir by the cumulative water flows being practically negligible

[SOURCE: IEC 60050-602:1983, 602-01-05]

3.2.6
generating set
group of rotating machines transforming mechanical or thermal energy into electricity

[SOURCE: IEC 60050-602:1983, 602-02-01]
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3.2.7

hydroelectric set

generating set consisting of a hydraulic turbine mechanically connected to an electrical
generator

[SOURCE: IEC 60050-602:1983, 602-02-03]

3.2.8
dam
structure to retain water inflows for specific uses

[SOURCE: IEC 60050-602:1983, 602-02-05]

3.2.9
penstock
pipeline bringing water under pressure to the turbine

[SOURCE: IEC 60050-602:1983, 602-02-09]

3.2.10

surge tank

surge shaft

open-surface reservoir of water decreasing the effects of shock pressure waves in the penstock

[SOURCE: IEC 60050-602:1983, 602-02-10]

3.2.11
impulse type turbine
turbine in which a fluid acts chiefly by its kinetic energy

[SOURCE: IEC 60050-602:1983, 602-02-11]

3.2.12
reaction type turbine
turbine in which a fluid acts both by its kinetic energy and by its pressure

[SOURCE: IEC 60050-602:1983, 602-02-12]

3.2.13
Pelton turbine
hydraulic impulse type turbine usually operated from a high head source with small flow rate

[SOURCE: IEC 60050-602:1983, 602-02-13]

3.2.14

Kaplan turbine

axial hydraulic reaction type turbine with adjustable runner blades operated with a high flow
rate

[SOURCE: IEC 60050-602:1983, 602-02-15]
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3.2.15
crossflow turbine
action turbine with a very small degree of reaction

Note 1 to entry: The flow crosses the runner twice perpendicularly to its axis of rotation and the runner blades are
arranged cylindrically.

[SOURCE: IEC TR 61364:1999, 4.4.3]

3.3 Units

The International System of Units (SI, see 1SO 80000-4) has been used throughout this
document.

All terms are given in Sl Base Units or derived coherent units (for example N instead of
kg m s72). The basic equations are valid using these Units. This shall be taken into account if
other than coherent SI-Units are used for certain data (for example kilowatt or megawatt instead
of watt for power, kilopascal or bar instead of pascal for pressure, min-! instead of s-! for
rotational speed, etc.). Temperatures should be given in degrees Celsius because
thermodynamic (absolute) temperatures (in Kelvins) are rarely required.

Any other system of units can be used, but only if agreed to in writing by the contracting parties.

4 Methodology

In the interests of clarity, the sequence of the necessary steps for the construction of a small
hydroelectric power station is represented diagrammatically in Figure 1.

It principally covers the preparation of technical specifications, the examination of tenders, the
manufacture, and finally the commercial operation and maintenance of equipment.

This sequence also shows the relationship between the different phases and areas of
responsibility of all the parties concerned (consulting engineer, chief resident engineer, and
users).

If the purchaser does not have in-house engineering capabilities or the services of a consulting
engineer he can call for, to facilitate relations with contractors, a "turn-key" supply, or at least
a leading contractor responsible for the supply of all or part of the electromechanical equipment
should be adopted (e.g. the turbine and generator package, or a "water-to-wire" package).
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Figure 1 — Example of sequence of events
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5 Description of installation and operating conditions of power station

51 General

The following data is generally required by the equipment supplier and should appear in the
enquiry. In some cases, all these data are not always readily available. Nevertheless, it shall
be emphasized that the more information that is given, the better will the project be understood
and therefore the better the technical solution which will result.

5.2 Site conditions

5.2.1 Supply a topographic survey (plan and profile) giving the altitude of the points indicated
and the position desired for the main works (see Figure 2), water intake, reservoir, channel,
surge tank or head pond, penstock, power plant, headwater, tailwater and their main
characteristics (sections, lengths, materials of the channels and penstocks, etc.). Indicate the
foundation conditions (sand, rock, soft ground, etc.).

Needle servomotor  Pelton turbine

S, .

:@: Main inlet valve
NS

II"‘\

Intake Penstock \

7 TWL

—

/

Tailrace canal

Penstock above ground
(or buried) H [j

Francis turbine

Electrical
cubicles

Draft tube Tailrace canal

IEC

a) High and medium head plant arrangements
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b) Low head station (bulb unit and rim generator unit)
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Tubular unit (unit with elbowed tail-race)
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c) Low head station (vertical unit and unit with elbowed tail-race)
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