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Foreword

The text of document 4/254/FDIS, future edition 1 of IEC 62006, prepared by IEC TC 4, Hydraulic
turbines, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 62006 on 2011-01-02.

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

The following dat&s were fixed:

at national leve ublication of an identical

— latest date by%\pthe EN has to be implemented
0

national standar @endorsement (dop) 2011-10-02
— latest date by which t tional standards conflicting
with the EN have to be Wjghdrawn (dow) 2014-01-02

Annex ZA has been added by%ELEC.

3
'@ndorsement notice

The text of the International Standard I@ 62006:2010 was approved by CENELEC as a European

Standard without any modification. 0
In the official version, for Bibliography, the foIIov@ notes have to be added for the standards indicated:
IEC 60994 NOTE Harmonized as EN 609&
IEC 61116 NOTE Harmonized as EN 61116@
IEC 61260 NOTE Harmonized as EN 61260.
ISO 4373 NOTE Harmonized as EN I1SO 4373. @
ISO 5167 series NOTE Harmonized in EN ISO 5167 series (r&dified)

%
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an iw)\ational publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.
*

Publication “ ear Title EN/HD Year

IEC 60041 1@ Field acceptance tests to determine the EN 60041 1994

hydraulic performance of hydraulic turbines,
Ostorage pumps and pump-turbines

IEC 60193 - draulic turbines, storage pumps and EN 60193 -
p-turbines - Model acceptance tests

IEC 60308 - Hy%c turbines - Testing of control EN 60308 -
syst

IEC 60609 Series Hydrau( rbines, storage pumps and EN 60609 Series
pump-turl s - Cavitation pitting evaluation

IEC 60651 - Sound Ievel@ters EN 60651 -

IEC 61362 - Guide to specit@ion of hydraulic turbine EN 61362 -
control systems

ISO 1680 - Acoustics - Test CQ r,the measurement  EN ISO 1680 -
of airborne noise emi by rotating electrical

machines
ISO 1940-1 2003  Mechanical vibration - Ba%?ce quality - -
requirements for rotors in g, opstant (rigid)
state -
Part 1: Specification and verific of
balance tolerances @

ISO 3746 - Acoustics - Determination of sound/‘ er EN ISO 3746 -
levels of noise sources using sound p ure -
Survey method using an enveloping
measurement surface over a reflecting pl

ISO 4412 Series Hydraulic fluid power - Test code for -
determination of airborne noise levels }

ISO 5168 - Measurement of fluid flow - Estimation of - -
uncertainly of a flow-rate measurement

ISO 7919-5 - Mechanical vibration - Evaluation of machine - (p -
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
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ANSI/IEEE 810 - Hydraulic Turbine and Generator Integrally
Forged Shaft Couplings and Shaft Runout
Tolerances
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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 coﬁ&'ons for field acceptance tests of the generating machinery in small
hydroelectric p r installations. It applies to installations containing impulse or reaction
turbines with unitgwer up to about 15 MW and reference diameter of about 3 m. The driven
generator can be ynchronous or asynchronous type.

This International St@iard contains information about most of the tests required for
acceptance of the hydra(lig turbine such as safety approval tests, trial operating and reliability
tests, as well for verificati f cavitation, noise and vibration conditions, if required.

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

*
Class A Normal test program (ﬁpel measurement) Default
To determine the maxiMium power output of the
installation.
Class B Extended test program ,O Recommended
To determine the performanc@xaracteristics of the
installation.
Class C Comprehensive test program /‘ Optional

To determine the absolute efficien@ f the installation.

NOTE All classes contain safety tests, trial operating tests, af@ reliability tests.

This standard gives all necessary references for t$~9 ntract in order to execute the test,
evaluate, calculate and compare the result to the guare% for all the classes A, B and C.

connections are installed for performing these tests. Thi ndard does not cover the
structural details of a hydroelectric installation or its componen @rts.

o

The manufacturer or consulting engineer is responsibl@:nsuring that standardized

2 Normative references 6:

The following referenced documents are indispensable for the applica f this document.
For dated references, only the edition cited applies. For undated referen " the latest edition
of the referenced document (including any amendments) applies. 0

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 — Suw method using an enveloping measurement surface over a reflecting plane

ISO 4412 (all p% Hydraulic fluid power — Test code for determination of airborne noise
levels

ISO 5168, Measuren@t of fluid flow — Procedures for the evaluation of uncertainties

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

Q

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

ANSI/IEEE 810, Hydraulic Turbine a enerator Integrally Forged Shaft Couplings and
Shaft Runout Tolerances A

o

3 Terms, definitions and schematic Ia@ﬁ

3.1 Terms and definitions é

A complete list of terms and definitions is given in Aq%A.

3.2 Schematic layout of a hydroelectric installatior%

In general, there are three connected hydraulic regimes i hydroelectric installation as
shown in Figure 1 below. These are the upstream water age, the turbine guarantee
domain, and the downstream water passage.

A

S
0





