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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 reYional 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.ro 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 Standa.d I'.C 62256 has been prepared by IEC technical committee 4: Hydraulic
turbines.

This seconu. edu'tion cancels and replaces the first edition published in 2008. This edition
constitutes a technical revision.

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

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;
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— new Annex B with assessment examples.

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.

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 unchanged «intil the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data:rela’ed to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a late d ate.

IMPORTANT - The 'colour inside' logo on the _uvei page of this publication indicates
that it contains colours which are consilercrd to be useful for the correct
understanding of its contents. Users should therefore 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.
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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;

o 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;

¢ 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
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