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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HYDRAULIC MACHINES — ACCEPTANCE TESTS
OF SMALL HYDROELECTRIC INSTALLATIONS

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.

International Standard IEC 62006 has been prepared by IEC technical committee 4: Hydraulic
turbines.

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

FDIS Report on voting
4/254/FDIS 4/257/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.
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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.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication 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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HYDRAULIC MACHINES - ACCEPTANCE TESTS
OF SMALL HYDROELECTRIC INSTALLATIONS

1 Scope

This International Standard defines the test, the measuring methods and the contractual
guarantee conditions for field acceptance tests of the generating machinery in small
hydroelectric power installations. It applies to installations containing impulse or reaction
turbines with unit power up to about 15 MW and reference diameter of about 3 m. The driven
generator can be of synchronous or asynchronous type.

This International Standard contains information about most of the tests required for
acceptance of the hydraulic turbine such as safety approval tests, trial operating and reliability
tests, as well for verification of cavitation, noise and vibration conditions, if required.

This standard represents the typical methods used on smaller hydroelectric installations, and
is divided into three classes as follows (see Table 1 for more detail):

Class A Normal test program (panel measurement) Default
To determine the maximum power output of the
installation.

Class B Extended test program Recommended
To determine the performance characteristics of the
installation.

Class C Comprehensive test program Optional
To determine the absolute efficiency of the installation.

NOTE All classes contain safety tests, trial operating tests, and reliability tests.

This standard gives all necessary references for the contract in order to execute the test,
evaluate, calculate and compare the result to the guarantee for all the classes A, B and C.

The manufacturer or consulting engineer is responsible for ensuring that standardized
connections are installed for performing these tests. This standard does not cover the
structural details of a hydroelectric installation or its component parts.

2 Normative references

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

IEC 60041:1991, Field acceptance tests to determine the hydraulic performance of hydraulic
turbines, storage pumps and pump turbines

IEC 60193, Hydraulic turbines, storage pumps and pump-turbines — Model acceptance tests
IEC 60308, Hydraulic turbines — Testing of control systems

IEC 60609 (all parts), Hydraulic turbines, storage pumps and pump-turbines — Cavitation
pitting evaluation

IEC 60651, Specification for sound level meters
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IEC 61362, Guide to specification of hydraulic turbine control systems

ISO 1680 Acoustics — Test code for the measurement of airborne noise emitted by rotating
electrical machinery

ISO 1940-1:2003, Mechanical vibration — Balance quality requirements for rotors in a
constant (rigid) state — Part 1: Specification and verification of balance tolerances

ISO 3746, Acoustics — Determination of sound power levels of noise sources using sound
pressure — Survey method using an enveloping measurement surface over a reflecting plane

ISO 4412 (all parts), Hydraulic fluid power — Test code for determination of airborne noise
levels

ISO 5168, Measurement of fluid flow — Procedures for the evaluation of uncertainties

ISO 7919-5, Mechanical vibration — Evaluation of machine vibration by measurements on
rotating shafts — Part 5: Machine sets in hydraulic power generating and pumping plants

ISO 10816-3, Mechanical vibration — Evaluation of machine vibration by measurements on
non-rotating parts — Part 3: Industrial machines with nominal power above 15 kW and nominal
speeds between 120 r/min and 15 000 r/min when measured in situ

ANSI/IEEE 810, Hydraulic Turbine and Generator Integrally Forged Shaft Couplings and
Shaft Runout Tolerances
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MACHINES HYDRAULIQUES - ESSAIS DE RECEPTION
DES PETITS AMENAGEMENTS HYDROELECTRIQUES

1 Domaine d’application

La présente Norme internationale définit les essais, les méthodes de mesure et les conditions
de garantie contractuelles relatifs aux essais de réception sur site des machines générant
I’énergie dans les petits aménagements hydroélectriques. Elle s’applique aux installations
comportant des turbines a impulsion ou a réaction d’'une puissance allant jusqu’a 15 MW
environ et d’un diamétre de référence de 3 m environ. Le générateur peut étre de type
synchrone ou asynchrone.

La présente Norme internationale contient des informations relatives a la plupart des essais
requis pour la réception des turbines hydrauliques tels que les essais pour approuver la
sécurité, les essais de fonctionnement et de fiabilité, ainsi que les essais de vérification des
conditions de cavitation, de bruit et de vibration, s’ils sont exigés.

La présente norme présente les méthodes types utilisées pour les petits aménagements
hydroélectriques, et se divise en trois classes, comme suit (voir Tableau 1 pour de plus
amples renseignements):

Classe A: Programme d’essai normal (relevés sur le panneau de Par défaut
contrdle)
Pour déterminer la puissance maximale fournie par
I’installation.

Classe B: Programme d’essai étendu Recommandé

Pour déterminer les caractéristiques de 'aménagement en
matiére de performances.

Classe C: Programme d’essai complet. Optionnel
Pour déterminer le rendement absolu de 'aménagement.

NOTE Toutes les classes comportent des essais de sécurité, des essais de fonctionnement et des essais de
fiabilité.

La présente norme fournit toutes les références nécessaires au contrat afin de réaliser
I’essai, d’évaluer, de calculer et de comparer le résultat par rapport a la garantie pour toutes
les classes: A, B et C.

Le fabricant ou I'ingénieur-conseil est chargé de s’assurer que les raccordements normalisés
sont en place afin de réaliser les essais. La présente norme ne couvre pas les détails
structurels d’un aménagement hydroélectrique ou de ses composants.

2 Reéférences normatives

Les documents de référence suivants sont indispensables pour I'application du présent
document. Pour les références datées, seule I'édition citée s'applique. Pour les références
non datées, la derniére édition du document de référence s’applique (y compris les éventuels
amendements).

CEI 60041:1991, Essais de réception sur place des turbines hydrauliques, pompes
d'accumulation et pompes-turbines, en vue de la détermination de leurs performances
hydrauliques

CEI 60193, Turbines hydrauliques, pompes d'accumulation et pompes-turbines — Essais de
réception sur modele



62006 © CEI:2010 - 119 -
CEI 60308, Turbines hydrauliques — Essais des systemes de régulation

CEI 60609 (toutes les parties), Turbines hydrauliques, pompes d'accumulation et pompes-
turbines — Evaluation de I'érosion de cavitation

CEI 60651, Sonométres
CEI 61362, Guide pour la spécification des régulateurs des turbines hydrauliques

ISO 1680, Acoustique — Code d'essai pour le mesurage du bruit aérien émis par les
machines électriques tournantes

ISO 1940-1:2003, Vibrations mécaniques - Exigences en matiere de qualité dans
I'équilibrage pour les rotors en état (rigide) constant — Partie 1: Spécifications et vérification
des tolérances d’équilibrage

ISO 3746, Acoustique — Détermination des niveaux de puissance acoustique émis par les
sources de bruit a partir de la pression acoustique — Méthode de contréle employant une
surface de mesure enveloppante au-dessus d'un plan réfléchissant

ISO 4412 (toutes les parties), Transmissions hydrauliques — Code d'essai pour la déter-
mination du niveau de bruit aérien

ISO 5168, Mesure de débit des fluides — Procédures pour le calcul de I'incertitude

ISO 7919-5:2005, Vibrations mécaniques — Evaluation des vibrations des machines par
mesurages sur les arbres tournants - Partie 5: Machines équipant les centrales
hydroélectriques et les stations de pompage

ISO 10816-3:2003, Vibrations mécaniques — Evaluation des vibrations des machines par
mesurages sur les parties non tournantes — Partie 3: Machines industrielles de puissance
nominale supérieure a 15 kW et de vitesse nominale de fonctionnement entre 120 r/min et 15 000
r/min, lorsqu'elles sont mesurées in situ

ANSI/IEEE 810, Turbines électriques et génératrices, accouplements intégralement forgés et
tolérances d'emballement





