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European foreword 
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The following dates are fixed: 
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(dow) 2027-08-02 

This document supersedes EN IEC 60193:2019 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 63461:2024 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 60041:1991 NOTE Approved as EN 60041:1994  

IEC 60609-1:2004 NOTE Approved as EN 60609-1:2005 (not modified) 

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

IEC 60994:1991 NOTE Approved as EN 60994:1992 (not modified) 

ISO 4006:1991 NOTE Approved as EN 24006:1993 (not modified) 

ISO 4373:2022 NOTE Approved as EN ISO 4373:2022 (not modified) 

ISO 5167-1:2022 NOTE Approved as EN ISO 5167-1:2022 (not modified) 

ISO 20456:2017 NOTE Approved as EN ISO 20456:2019 (not modified) 
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Annex ZA 
(normative) 

 
Normative references to international publications 
with their corresponding European publications 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 1   Where an International Publication has been modified by common modifications, indicated by (mod), 
the relevant EN/HD applies.  

NOTE 2   Up-to-date information on the latest versions of the European Standards listed in this annex is available 
here: www.cencenelec.eu. 

Publication Year Title EN/HD Year 

ISO 2186 2007 Fluid flow in closed conduits_- Connections 
for pressure signal transmissions between 
primary and secondary elements 

- - 

ISO 2533 1975 Standard Atmosphere - - 

ISO 4185 1980 Measurement of liquid flow in closed 
conduits - Weighing method 

EN 24185 1993 

- -  + AC 1993 

ISO 8316 1987 Measurement of liquid flow in closed 
conduits - Method by collection of the liquid 
in a volumetric tank 

EN ISO 8316 1995 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
PELTON HYDRAULIC TURBINES –  

MODEL ACCEPTANCE TESTS 
 

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 IEC 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. 

IEC 63461 has been prepared by IEC technical committee 4: Hydraulic turbines. It is an 
International Standard. 

This first edition of IEC 63461 cancels and replaces the third edition of IEC 60193 published in 
2019. This edition constitutes a technical revision.  

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

a) the Pelton-specific requirements are being removed; 

b) the new standard is published as a stand-alone publication. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

4/460/CDV 4/483/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. 
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PELTON HYDRAULIC TURBINES –  
MODEL ACCEPTANCE TESTS 

 
 
 

1 Scope 

This document applies to laboratory model tests of any type of Pelton hydraulic turbine. 

This document applies to models of prototype machines with unit power greater than 5 MW. 
Full application of the procedures herein described is not generally justified for machines with 
smaller power. Nevertheless, this document can be used for such machines by agreement 
between the purchaser and the supplier. 

This document excludes all matters of purely commercial interest, except those inextricably 
bound up with the conduct of the tests. 

This document is concerned with neither the structural details of the machines nor the 
mechanical properties of their components, so long as these do not affect model performance 
or the relationship between model and prototype performances. 

This document covers the arrangements for model acceptance tests to be performed on Pelton 
turbines to determine if the main hydraulic performance contract guarantees (see 9.2) have 
been satisfied. 

It contains the rules governing test conduct and provides measures to be taken if any phase of 
the tests is disputed. 

The main objectives of this document are: 

– to define the terms and quantities used; 
– to specify methods of testing and of measuring the quantities involved, in order to ascertain 

the hydraulic performance of the model; 
– to specify the methods of computation of results and of comparison with guarantees; 
– to determine if the contract guarantees that fall within the scope of this document have been 

fulfilled; 
– to define the extent, content and structure of the final report. 

The guarantees can be given in one of the following ways: 

– guarantees for prototype hydraulic performance, computed from model test results 
considering scale effects; 

– guarantees for model hydraulic performance. 

Moreover, additional performance data (see Clause 10) can be needed for the design or the 
operation of the prototype of the hydraulic machine. Contrary to the requirements of Clause 8 
related to main hydraulic performance, the information of these additional data given in 
Clause 10 is considered only as recommendation or guidance to the user (see 10.1). 

Model acceptance tests are performed if the expected field conditions for acceptance tests (see 
IEC 60041:1991) would not allow the verification of guarantees given for the prototype machine. 

It is important that the method for performance conversion from model to prototype be clearly 
defined in the main hydraulic performance contract. 
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This document can also be applied to model tests for other purposes, i.e. comparative tests 
and research and development work. 

If model acceptance tests have been performed, field tests can be limited to index tests (see 
IEC 60041:1991). 

If a contradiction is found between this document and any other document, this document 
prevails. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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. 

ISO 2186:2007, Fluid flow in closed conduits – Connections for pressure signal transmissions 
between primary and secondary elements  

ISO 2533:1975, Standard atmosphere 

ISO 4185:1980, Measurement of liquid flow in closed conduits – Weighing method 

ISO 8316:1987, Measurement of liquid flow in closed conduits – Method by collection of the 
liquid in a volumetric tank 
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