1EC IEC 62256

®

Edition 2.0 2017-05

INTERNATIONAL |
STANDARD AQ}‘

NORME N\
INTERNATIONALE Q-

ﬁ inside
<o

Hydraulic turbines, storage pumps and pump-tu 'n* — Rehabilitation and
performance improvement N

Turbines hydrauliques, pompes d'accum@ et pompes-turbines —

Réhabilitation et amélioration des perform

es

IEC 62256:201735%’


https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<C> md'~ sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cc taining 20 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. +'z0 }aown as the International Electrotechnical
Voca. llary {IEV) online.

IEZ Gloscary - std.iec.ch/glossary

6L 000 electrotechnical terminology entries in English and
Frernli extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
llected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et Ir 0d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francgais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

IEC 62256

Edition 2.0 2017-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Hydraulic turbines, storage pumps and pump-turoines — Rehabilitation and
performance improvement

Turbines hydrauliques, pompes d'accumt lation et pompes-turbines —
Réhabilitation et amélioration des performarices

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 27.140 ISBN 978-2-8322-5201-7

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

-2- IEC 62256:2017 © |IEC 2017

CONTENTS

L@ T T @ T = I L 7
1NN I @ 7 1 L@ N 1 ] PN 9
O T oo o1 PP 10
2 NOIMALIVE FEIEIENCES L.ttt ettt et e r e e ees 10
3 Terms, definitions and NOMENCIALUIE ... ..o 10
4 Reasons for rehabilitating ..... ..o 12
4.1 LCT=T =T = | TP 12
4.2 Reliability and availability INCrease. ..o .13
4.3 Life extension and performance restoration...........cccoviiiiiiiei e iR
4.4 Performance impProVeMENT .. .. ... e e 14
4.5 Plant safety improvement. ... ... e 14
4.6 Environmental, social and regulatory iSSUES........c.ceviiiiiiiiei et 14
4.7 Maintenance and operating cost reduCtion ..........c.ooiiiiiiiiii T e 15
4.8 Other CONSIAEratioNS ... cvvviiii e VTR TRTSTPIT 15

5 Phases of a rehabilitation project.........c.cooiiiiiiii R, 15
5.1 LCT=T o= = | O U PR 15
5.2 Decision on organization............ccoevviiviniiniineann. R T T 17
5.2.1 GENETAL ..t et e 17
5.2.2 EXPertise reqUIred .....oo.oieieiiiieie el el e 17
5.2.3 CoNtract arrangemMENT ... ... e e ettt et 17

5.3 Level of assessment and determination Zi'SCUNE ...coviiiiiiiiiiii e 18
5.3.1 (CTC] 1=T - | PP 18
5.3.2 Feasibility study — Stage L.....ccoiiniiiiii e 18
5.3.3 Feasibility study — Stage 2 . 19
5.3.4 Detailed study.............. e, . 19

5.4 CONtraCIUAL ISSUEBS ..t e 23
5.4.1 (1] 1=T - | PRI 23
5.4.2 SPECITICALION FC AU EMENTS. . et e e e neas 23
5.4.3 Tendering daycuments and evaluation of tenders ..o, 24
5.4.4 (@070 - To A V= e 24

5.5 =T oAU 0 ] oY =T o 24
5.5.1 MOAE. 1R ACHIVITIES et e 24
5.5.2 2esign, vonstruction, installation and testing ..........cooovviiiii i, 25

5.6 Eva.uation of results and compliance with guarantees............coooiiiiiiiiiiiinineenns 25
5.6.1 GENETAL ..t e 25
5.6.2 Turbine performance evaluation............cooiii e 25
5.6.0 Generator performance evaluation ... 26
5.6.4 Penalties and/or bonUSES aSSESSMENT .......ccvuiiiiiiiiii e 26

. Scheduling, cost analysis and risk analysSis ..o 26
6.1 SCNEAUIING e 26
6.1.1 (1] 1=T - | PPN 26
6.1.2 Scheduling — Assessment, feasibility and detailed study phases.................... 27
6.1.3 Evaluating the scheduling component of alternatives ..............ccoocoiiiiiiinienn. 27
6.1.4 Scheduling specification and tendering phase ........c.coooiiiii i 28
6.1.5 Scheduling project execution Phases ..o 28

6.2 Economic and financial @analySEs .....cc.viiiuiiiiiiii e 29


https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

IEC 62256:2017 © IEC 2017 -3-

6.2.1 (1] 1=T - | PPN 29
6.2.2 Benefit-COSt @NalYSiS.....iiuiiiii i 29
6.2.3 Identification of anticipated benefitS.........ccooviiii i 30
6.2.4 Identification of anticipated costs and benefits...........ooiii 31
6.2.5 SENSIHIVILY @NAIYSIS 1ovuiiiii e 32
6.2.6 (70T [od 11T [o] o 1< J AP TPRPTTP 32
6.3 1S Q= L = 2] 1 32
6.3.1 (1] 1=T - | PPN 32
6.3.2 Non-achievement of performance risK...........coooiiiiii 33
6.3.3 Risk of continued operation without rehabilitation ................coccoivivin o, 33
6.3.4 EXtension of outage MSK ... R4
6.3.5 FINANCIAL FISKS ..iviiiii e 34
6.3.6 Project SCOPE MSK .. 34
6.3.7 O FISKS e 35
7  Assessment and determination of scope of the WOrk..........coooiiiiiiiii i i, 35
7.1 GBNETAL . e e 35
7.2 Assessment Of the SIte ... e e 36
7.2.1 HYAFOIOQY oo e 36
7.2.2 Actual energy ProdUCLION .. ...ieie e es e 36
7.2.3 Environmental, social and regulatory iSSUES ... .| oo, 37
7.3 The assessment of the tUrbiNe ... 37
7.3.1 GENEIAL .. 37
7.3.2 Turbine iNtegrity aSSESSMENT ... uuiii it e e e eaeees 38
7.3.3 RESTAUAL [ e s 49
7.3.4 Turbine performance asSeSSMENt ... . e 58
7.4 The assessment of related eqUIPN SNL .o 78
7.4.1 (CTC] 1=T - | T PPN 78
7.4.2 Generator and thrust Hec riNy ... 79
7.4.3 TUIDING GOVEINOK Lt e et 79
7.4.4 Turbine inlet and cutlet valves, pressure relief valve............cooii. 80
7.4.5 Ut 1= UV =0 = 80
7.4.6 Equipmert 1> erection, dismantling and maintenance ............ccccooeviiiinianns. 81
7.4.7 Penstock and other Water PASSAQES ....vvvviiei e e 81
7.4.8 Conczqu 'nces of changes in plant specific hydraulic energy (head).............. 81
7.4.9 (T g o BT N To | =1 {0 o H PPN 82
8 Hydrauli~ decign and performance testing OptionsS ......cc.oviiiiiiiiiii e 82
8.1 L 4T | PP 82
8.2 Computational hydraulic deSign ... 83
8.2 (1] 1=T - | PPN 83
2.2 THE FO1E OFf CFD et 83
3.2.3 The process of @ CFD CYCIE . ... 84
8.2.4 The accuracy Of CFD reSUIS....cuuii i e 84
8.2.5 How to use CFD for rehabilitation ..., 85
8.2.6 CFD Versus MOAel 1eSTS. . iuu i 85
8.3 oY =T B (=T PN 86
8.3.1 (CTC] 1=T - | PP 86
8.3.2 Model teSt SIMIlTUAE ....ee e 87
8.3.3 MOdEl tEST CONTENT .. e 87
8.3.4 Model teSt aPPlCALION ....iei e 88


https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

-4 - IEC 62256:2017 © |IEC 2017

8.3.5 Model tEST IOCAtION ...ovuieii e 90

8.4 Prototype performManCe tEST ... i 90
8.4.1 G BNEIAL i 90
8.4.2 Prototype performance teSt @CCUTACY .. ...iuuiiiiiiii e 91
8.4.3 Prototype performance teSt tYPeS .o 92
8.4.4 Evaluation Of F@SUILS ... 92

O S PECIHIICAIIONS et 93
9.1 L= 1= = | PN 93
9.2 RefErenCe StANUAIUS ... ce e 92
9.3 Information to be included in the tender documents .........cccoooviiiiiiiiiiinne 0, 94
9.4 Documents to be developed in the course of the project ........ccocvvvviiiiinennnnn. ...05
Annex A (informative) Check-list for evaluation of existing turbine ..............c..oooooiiil 98
Annex B (informative) Assessment eXampleS......ooooviiiiiiiiiiini e ..131
B.1 L= 1= = | VPP SN 131
B.2 Runner (applicable to Francis, Kaplan, propeller and Pelton) ......co. ... vovvvvinennnen. 131
B.2.1 Documentation — available data.............coooiiii e 131
B.2.2 [T ES] T L T =Y = N D 132
B.2.3 INSPECHION IEEIMS ..ttt et et e e eaas 132
B.2.4 Assessment of inspection results.................. e 133
B.2.5 Current condition aSSESSMENT........iiiuiiii i T e 135
B.2.6 SCOPE OFf WOIK..ouieieii e e e 135

B.3 S = 12 1o 136
B.3.1 Documentation — available data.......... .. 136
B.3.2 [T SES] T L T =Y = S 137
B.3.3 INSPECHION IEEIMS .ttt e ea e eaas 137
B.3.4 Assessment of INSPECLiON raSUIES (. e i 137
B.3.5 Current coNdition @SSESS M . . i 138
B.3.6 Scope of work (possitleaction to be taken) ... 138

B.4 Guide vanes ........c......... . /PP TRPPRPTPRPRt 139
B.4.1 Documentation.— Avaiiable data............cccoooiiiii 139
B.4.2 LTSy T L T =Y S 139
B.4.3 E TSy 1= o T (e 139
B.4.4 Asseszment of INSPECtioN reSUIS ... 140
B.4.5 Current cONAItioN @SSESSMENT ... it 141
B.4.6 SCOPE G WOTK ettt ettt et ettt e e e e n e e 141

B.5 Rec! life.example: Pelton runner with severe crack .........ccoovvveiiiiiiiniincneen, 142
B.5.1 Data of the Pelton FUNNEr ... 142
B.52 Fatigue @nalySiS .. c.iuiiiiiie e 142
B.o: Fracture-mechanics analySiS .....c.vvviiiiiii e 143

B 5.4 Results for the Pelton rUNNer ... 144

S nnex C (informative) Checklist for evaluation of related equipment .............coooviiiiiiineannns 145
=TTl TeTo | =1 o] 1 | V2 PRI 149
Figure 1 — Flow diagram depicting the logic of the rehabilitation process ...........c.ccccevviennnnn. 16
Figure 2 — Critical zones for cracks “A” and “B” in Pelton runner buckets ................ccocooeeni. 48
Figure 3 — BathtUb CUIVE ... e e 50
Figure 4 — Process of residual life eStimation ..., 51

Figure 5 — Schematic behaviour for the different stages in the fatigue process ..................... 52


https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

IEC 62256:2017 © IEC 2017 -5-

Figure 6 — Start-up and full load strain gauge signal on Francis blade..................cooooiinn. 57
Figure 7 — Relative efficiency versus relative output — Original and new runners................... 60
Figure 8 — Relative efficiency versus output — Original and new runners — Outardes 3

(o L= == L o S 1= 4 T o 61
Figure 9 — Efficiency and distribution of losses versus specific speed for Francis

turbines (Model) IN 20005 ... e 62
Figure 10 — Relative efficiency gain following modification of the blades on the

La Grande 3 runner, in QUEDEC, CanNada.......cc.oviiniiiiiiii e 64
Figure 11 — Potential efficiency improvement for Francis turbine rehabilitation...................... 68
Figure 12 — Potential efficiency improvement for Kaplan turbine rehabilitation .................00... 69
Figure 13 — Cavitation and corrosion-erosion in Francis FrUNNEer..........cocviuieiiiiiiniinaieenen 09
Figure 14 — Back side erosion of the entrance into a Pelton bucket...................o.... o 71
Figure 15 — Leading edge cavitation erosion on a Francis pump-turbine caused by

extended periods of operation at very [ow 10adS..... ..o 72
Figure 16 — Severe particle erosion damage in a Francis runner .............c...fii e, 73
Table 1 — Expected life of a hydropower plant and its subsystems®eiu: 2 nigjor work ........... 13
Table 2 — Typical routing INSPECTIONS . ...enii e e 39
Table 3 — Example of a rating system for the inSpection resuiiS  ........ccoooiiiiiiiiiiiiiinieeen, 55

Table 4 — Example of a typical list of turbine components for Fra.cis and Kaplan with
different weight factors Xq to X7 based on relative impostaice ..........cccovviiiii, 56

Table 5 — Example of rating of a single component .ass>ssment including three
ASSESSMENT CHIEEITA . .eeuuitn ittt e et e ees 56

Table 6 — Francis turbine potential efficiency improvement (%) for runner profile
g To o 11 o= 14 [o £ T= T 0 1 /2280 63

Table 7 — Potential impact of design and cund tion of runner seals on Francis turbine
efficiency with new replacement runn<: ~r iChabilitated runner (%) ... 65

Table 8 — Potential total gain in efficie ~cy, from the replacement of a Francis turbine
runner including the blade profile imyrovements, the restoration of surface condition

and the reduction Of SEAI I0SSE T . i 66
Table 9 — Potential additior a! efficiency improvement by rehabilitation/replacement of

other water passage con'ponciits on a Francis turbing (90) ....c.oeviiiiiiiiiiiic e 66
Table A.1 — Assessrier. oi turbine embedded parts — Stay riNg.......ccooviiiiiiiiiiiiee, 98
Table A.2 — Assessmui of turbine embedded parts — Spiral or semi-spiral case .................. 99
Table A.3 — A5secsment of turbine embedded parts — Discharge ring .....c.oooevevviviiviincneen, 100
Table A.4 — Asscssment of turbine embedded parts — Draft tube ......ooovveiiiii i, 102
Table A5 — Assessment of turbine non-embedded, non-rotating parts — Headcover ........... 104
Tar'e A.L — Assessment of turbine non-embedded, non-rotating parts — Intermediate

oo I TR =] B [T Yo [ode 1Y T = PP 107
Jabie A.7 — Assessment of turbine non embedded, non-rotating parts — Bottom ring .......... 108
Table A.8 — Assessment of turbine non embedded, non-rotating parts — Guide vanes......... 110

Table A.9 — Assessment of turbine non embedded, non-rotating parts — Guide vane
OpPErating MeECHANISIM ... e e 112

Table A.10 — Assessment of turbine non embedded, non-rotating parts — Operating


https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

-6- IEC 62256:2017 © |IEC 2017

Table A.12 — Assessment of turbine non embedded, non-rotating parts — Guide

1=T: U] o Lo PP UPR PR 115
Table A.13 — Assessment of turbine non embedded, non-rotating parts — Turbine shaft

seal (mechanical seal or packing DOX) ... 117
Table A.14 — Assessment of turbine non embedded, non-rotating parts — Thrust

L=T= Tl g Lo BT U] o] o] o SR PRUPRPR 117
Table A.15 — Assessment of turbine non embedded, non-rotating parts — Nozzles............... 118
Table A.16 — Assessment of turbine non embedded, non-rotating parts — Deflectors

Yo =T =T o Yo Y=Y = L4 o 119
Table A.17 — Assessment of turbine rotating parts — RUNNEI .........covviiiii i .120
Table A.18 — Assessment of turbine rotating parts — RUNNEr .........cooiiiiiiiiiiiiiieee 123
Table A.19 — Assessment of turbine rotating parts — Runner...........ccocceveeiviiviiviineneenen e 225
Table A.20 — Assessment of turbine rotating parts — Turbine shaft........................ ... ..126
Table A.21 — Assessment of turbine rotating parts — Oil head and oil distributicn pipec ...... 127
Table A.22 — Assessment of turbine auxiliaries — Speed and load regulatiornzvs:em

(o Lo AVZ=T ¢ g o] ) PP PRI PPN 128
Table A.23 — Assessment of turbine auxiliaries — Turbine aeration.system . ........cc.ccoeenee. 129
Table A.24 — Assessment of turbine auxiliaries — Lubrication system ‘qu'Jde vane

oY= Tod 1 = Ua V£ 1 1) S 130
Table C.1 — Assessment of related equipment — GOVEINOr ... i 145
Table C.2 — Assessment of related equipment — Geneiato. an¢ thrust bearing.................... 146
Table C.3 — Assessment of related equipment — Pens:aock and turbine inlet valves ............. 147
Table C.4 — Assessment of related equipment — CVil WOIKS......covvuviiiiiieiieiie e 148

Table C.5 — Assessment of related equipment — Craiie, erection equipment ....................... 148


https://www.stdhive.com/standards/iec-62256-ed-20-b2017-pdf/

IEC 62256:2017 © IEC 2017 -7 -

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HYDRAULIC TURBINES, STORAGE PUMPS AND PUMP-TURBINES —
REHABILITATION AND PERFORMANCE IMPROVEMENT

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 piamote
international co-operation on all questions concerning standardization in the electrical and electronic felds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific tior. .
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as 'EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comriittc = int ested
in the subject dealt with may participate in this preparatory work. International, governm atal ard non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabc-ates closely
with the International Organization for Standardization (ISO) in accordance with condit’ons determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as \ 2ssibic. an international
consensus of opinion on the relevant subjects since each technical committee :as r.ares: ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use an. are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha. tiie technical content of IEC
Publications is accurate, IEC cannot be held responsible for the «vay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm ttees u.adertake to apply IEC Publications
transparently to the maximum extent possible in their national < nd ' egional publications. Any divergence
between any IEC Publication and the corresponding nationai ar revional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity Ind~pendent certification bodies provide conformity
assessment services and, in some areas, access to |[EC .22:«s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest ea tion of this publication.

No liability shall attach to IEC or its directoic. e npiuyees, servants or agents including individual experts and
members of its technical committees and '=C Nat onal Committees for any personal injury, property damage or
other damage of any nature whatsceve whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicat.on, =¢ of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative.r  ferences cited in this publication. Use of the referenced publications is
indispensable for the correct /(pp.cation of this publication.

Attention is drawn to the Joss»i'ity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not ~e held responsible for identifying any or all such patent rights.

International Standc-d [.'C 62256 has been prepared by IEC technical committee 4: Hydraulic
turbines.

This seccond oditiun cancels and replaces the first edition published in 2008. This edition
constitutes & tecnnical revision.

This.adiion includes the following significant technical changes with respect to the previous
edion:

Tables 2 to 23 modified, completed and moved to Annex A;
7.3.2:
e subclauses moved with text changes;

e new subclauses on temperature, noise, galvanic corrosion, galling and replacement of
components without assessment;

7.3.3: complete new subclause on residual life;
Tables 29 to 32 moved to Annex C;

new Annex B with assessment examples.
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This bilingual version (2017-12) corresponds to the monolingual English version, published in
2017-05.

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

FDIS Report on voting

4/323/FDIS 4/326/RVD

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

The French version of this standard has not been voted upon.
This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchar red =il the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The ‘colour inside' logo on the covor page of this publication indicates
that it contains colours which are considerea to be useful for the correct
understanding of its contents. Users should the/efore print this document using a
colour printer.
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INTRODUCTION

Hydro plant owners make significant investments annually in rehabilitating plant equipment
(turbines, generators, transformers, penstocks, gates etc.) and structures in order to improve
the level of service to their customers and to optimize their revenue. In the absence of
guidelines, owners may be spending needlessly, or may be taking unnecessary risks and
thereby achieving results that are less than optimal. This document is intended to be a tool in
the optimisation and decision process.

Edition 1 of this International Standard was based on the IEA document Guidelines on
Methodology for Hydroelectric Francis Turbine Upgrading by Runner Replacement.



-10 - IEC 62256:2017 © |IEC 2017

HYDRAULIC TURBINES, STORAGE PUMPS AND PUMP-TURBINES —
REHABILITATION AND PERFORMANCE IMPROVEMENT

1 Scope

This document covers turbines, storage pumps and pump-turbines of all sizes and of the
following types:

e Francis;

e Kaplan;

e propeller;

e Pelton (turbines only);

e bulb turbines.

This document also identifies without detailed discussion, other powerhouse equipment that
could affect or be affected by a turbine, storage pump, or pump-turbine rehabilitation.

The object of this document is to assist in identifying, evaluating and executing rehabilitation
and performance improvement projects for hydraulic turbines, storage pumps and pump-
turbines. This document can be used by owners, consultants, and suppliers to define:

e needs and economics for rehabilitation and performance improvement;

e scope of work;

e specifications;

e evaluation of results.

This document is intended to be:

e an aid in the decision process;

e an extensive source of information on rehabilitation;

e an identification of the key milestones in the rehabilitation process;

e an identification of the points to be addressed in the decision processes.

This document is not intended to be a detailed engineering manual nor a maintenance
document.

2 Normative references
There are no normative references in this document.
3 Terms, definitions and nomenclature

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

Wherever turbines or turbine components are referred to in the text of this document, they
shall be interpreted also to mean the comparable units or components of storage pumps or
pump-turbines as the case requires.

For the purpose of this document, the term “rehabilitation” is defined as some combination of:

e restoration of equipment capacity and/or equipment efficiency to near “as-new” levels;


http://www.iso.org/obp



