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INTERNATIONAL ELECTROTECHNICAL COMMISSION 321 

____________ 322 

 323 

PELTON HYDRAULIC TURBINES –  324 

MODEL ACCEPTANCE TESTS 325 

 326 

FOREWORD 327 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 328 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 329 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 330 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 331 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 332 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 333 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 334 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 335 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 336 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 337 
consensus of opinion on the relevant subjects since each technical committee has representation from all 338 
interested IEC National Committees.  339 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 340 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 341 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 342 
misinterpretation by any end user. 343 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 344 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 345 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 346 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 347 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 348 
services carried out by independent certification bodies. 349 

6) All users should ensure that they have the latest edition of this publication. 350 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 351 
members of its technical committees and IEC National Committees for any personal injury, property damage or 352 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 353 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 354 
Publications.  355 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 356 
indispensable for the correct application of this publication. 357 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 358 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 359 

International Standard IEC 63461 has been prepared by IEC technical committee 4: Hydraulic 360 
turbines. 361 

The text of this International Standard is based on the following documents: 362 

FDIS Report on voting 

x/xxx/FDIS x/xxx/RVD 

 363 
Full information on the voting for the approval of this International Standard can be found in the 364 
report on voting indicated in the above table. 365 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 366 

The committee has decided that the contents of this document will remain unchanged until the 367 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 368 
the specific document. At this date, the document will be 369 

• reconfirmed, 370 
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• withdrawn, 371 

• replaced by a revised edition, or 372 

• amended. 373 

 374 

  375 
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PELTON HYDRAULIC TURBINES –  376 

MODEL ACCEPTANCE TESTS 377 

 378 

 379 

 380 

1 Scope 381 

This document applies to laboratory models of any type of Pelton hydraulic turbine. 382 

This document applies to models of prototype machines either with unit power greater than 383 
5 MW . Full application of the procedures herein prescribed is not generally justified for 384 
machines with smaller power and size. Nevertheless, this document may be used for such 385 
machines by agreement between the purchaser and the supplier. 386 

This document excludes all matters of purely commercial interest, except those inextricably 387 
bound up with the conduct of the tests. 388 

This document is concerned with neither the structural details of the machines nor the 389 
mechanical properties of their components, so long as these do not affect model performance 390 
or the relationship between model and prototype performances. 391 

This document covers the arrangements for model acceptance tests to be performed on Pelton 392 
turbines to determine if the main hydraulic performance contract guarantees (see 8.2) have 393 
been satisfied. 394 

It contains the rules governing test conduct and prescribes measures to be taken if any phase 395 
of the tests is disputed. 396 

The main objectives of this document are: 397 

– to define the terms and quantities used; 398 

– to specify methods of testing and of measuring the quantities involved, in order to ascertain 399 
the hydraulic performance of the model; 400 

– to specify the methods of computation of results and of comparison with guarantees; 401 

– to determine if the contract guarantees that fall within the scope of this document have been 402 
fulfilled; 403 

– to define the extent, content and structure of the final report. 404 

The guarantees can be given in one of the following ways: 405 

– guarantees for prototype hydraulic performance, computed from model test results 406 
considering scale effects; 407 

– guarantees for model hydraulic performance. 408 

Moreover, additional performance data (see 9) can be needed for the design or the operation 409 
of the prototype of the hydraulic machine. Contrary to the requirements of Clauses 7 related to 410 
main hydraulic performance, the information of these additional data given in Clause 9 is 411 
considered only as recommendation or guidance to the user (see 9.1). 412 

It is particularly recommended that model acceptance tests be performed if the expected field 413 
conditions for acceptance tests (see IEC 60041:1991) would not allow the verification of 414 
guarantees given for the prototype machine. 415 

The method for performance conversion from model to prototype needs to be clearly defined in 416 
the main hydraulic performance contract. 417 
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This document may also be applied to model tests for other purposes, i.e. comparative tests 418 
and research and development work. 419 

If model acceptance tests have been performed, field tests can be limited to index tests (see 420 
IEC 60041:1991). 421 

If a contradiction is found between this document and any other document, this document 422 
prevails. 423 

2 Normative references 424 

The following documents are referred to in the text in such a way that some or all of their content 425 
constitutes requirements of this document. For dated references, only the edition cited applies. 426 
For undated references, the latest edition of the referenced document (including any 427 
amendments) applies. 428 

IEC 60041:1991, Field acceptance test to determine the hydraulic performance of hydraulic 429 
turbines, storage pumps and pump-turbines  430 

ISO 2186:2007, Fluid flow in closed conduits – Connections for pressure signal transmissions 431 
between primary and secondary elements  432 

ISO 2533:1975, Standard atmosphere 433 

ISO 4185:1980, Measurement of liquid flow in closed conduits – Weighing method 434 

ISO 4287:1997, Geometrical Product Specifications (GPS) – Surface texture: Profile method – 435 
terms, definitions and surface texture parameters 436 

ISO 8316:1987, Measurement of liquid flow in closed conduits – Method by collection of the 437 
liquid in a volumetric tank 438 

  439 
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3 Terms, definitions, symbols and units 440 

3.1 General 441 

For the purposes of this document, the following common terms, definitions, symbols and units 442 
apply. Specialized terms are explained where they appear. 443 

Clarification of any term, definition or unit of measure in question shall be agreed to in writing 444 
by the contracting parties in advance of the test. 445 

For the purposes of this document, the following terms and definitions apply. 446 

ISO and IEC maintain terminological databases for use in standardization at the following 447 
addresses: 448 

• IEC Electropedia: available at http://www.electropedia.org/  449 

• ISO Online browsing platform: available at http://www.iso.org/obp 450 

3.2 General terminology 451 

3.2.1  452 
point 453 
value established by one or more consecutive sets of readings and/or recordings at unchanged 454 
operating condition and settings, sufficient to calculate the performance of the machine at this 455 
operating condition and these settings 456 

3.2.2  457 
test 458 
collection of points and results adequate to establish the performance of the machine over a 459 
specified range of operating conditions 460 

3.2.3  461 
hydraulic performance 462 
all performance parameters attributable to the machine owing to hydrodynamic effects 463 

3.2.4  464 
main hydraulic performance data 465 
subset of the hydraulic performance parameters, i.e. power, discharge and/or specific hydraulic 466 
energy, efficiency, steady-state runaway speed and/or discharge 467 

3.2.5  468 
additional data 469 
subset of hydraulic performance data which can be determined for information on the model 470 
(see 9) 471 

Note 1 to entry: However, the prediction of the corresponding prototype data is less accurate than that achievable 472 
for the main hydraulic performance data, owing to application of approximate similarity rules. 473 

3.2.6  474 
guarantee 475 
specified performance data contractually agreed to 476 

3.2.7  477 
measurand 478 
quantity subjected to measurement 479 
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