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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDANCE FOR INSTALLATION PROCEDURES
AND TOLERANCES OF HYDROELECTRIC MACHINES -

Part 1: General aspects

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 @ll" reasonableeffortsyare, made jto ensurelthat jthe 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, 1EC"National “Comnittees 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) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 63132-1 has been prepared by IEC technical committee 4: Hydraulic
turbines.

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

FDIS Report on voting
4/380/FDIS 4/390/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.

A list of all parts in the IEC 63132 series, published under the general title Guidance for
installation procedures and tolerances of hydroelectric machines, can be found on the IEC
website.
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The committee has decided that the contents of this document will remain unchanged until 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,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.




-6 - IEC 63132-1:2020 © |IEC 2020

GUIDANCE FOR INSTALLATION PROCEDURES
AND TOLERANCES OF HYDROELECTRIC MACHINES -

Part 1: General aspects

1 Scope

The purpose of this part of IEC 63132 is to establish, in a general way, suitable procedures and
tolerances for the installation of hydroelectric turbines and generators. This document presents
a typical assembly. There are many possible ways to assemble a unit. The size of the machines,
design of the machines, layout of the powerhouse and delivery schedule of the components are
some of the elements that could result in additional steps, the elimination of some steps and/or
assembly sequences.

It is understood that a publication of this type will be binding only if, and to the extent that, both
contracting parties have agreed upon it.

Installations for refurbishment projects or for small hydro projects are not in the scope of this
document. An agreement between all parties is necessary.

This document excludes'matters’ of purely’commercial interest, except'those inextricably bound
up with the conduct of installation.

The tolerances in this document have been established upon best practices and experience,
although it is recognized that other standards-specify-different tolerances.

Wherever this document specifies that documents, drawings or information is supplied by a
manufacturer (or manufacturers), each individual manufacturer will furnish the appropriate
information for their own supply only.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
No terms and definitions are listed in this document.

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

4 Concept

4.1 General

For vertical units, reference axes are defined in relation to upstream, looking at the unit from
the generator end (see Figure 1). Upstream corresponds to the Y+ axis, 0° and 12 h 00. The
angles increase in the clockwise direction; therefore, the X+ axis corresponds to 90°, the right
hand side and 3 h 00.
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For horizontal units, upstream is replaced by vertical up and downstream replaced by vertical
down.

OO

Y+
Upstream
12h 00

[ 1o
Left - — - - Right
9 heoo _l_ | 3 rlugoo
\

|
\ | B2 1 -T S |
Y-
Downstream )
6'h 00 IEC

Figure 1 — Axes definition for vertical units

4.2 Reference centre

The reference centre is the best centre of the designated (or specific) component that all other
components should be aligned to.

4.3 Best centre

The best centre of a circular shape component corresponds to the point for which the circularity
has the minimal deviation. Its location is calculated from a set of radii at equal angles and
measured from the reference centre.

Determination:

The components x and y of the best centre from the reference centre can be calculated with the
following two formulae, where 0° is located upstream and the angle increases clockwise:

2 ,
x= ;Z?=1Ri3|n(0i)

2
y:72:=1Ri cos(6;)



-8 - IEC 63132-1:2020 © |IEC 2020

where
n is the number of readings;
R; is the measured radius;

6, is the angular position of each measurement.

Table 1 shows a sample calculation.

Table 1 — Sample calculation

Component
centered with
reference
Reading # Angle Component X Y Calulated X Calculated Y center
1 o° 99,65 0,00 99,65 0,11 99,98 99,98
2 45° 99,95 70,68 70,68 70,57 71,01 100,11
3 90" 100,05 100,05 0,00 99,94 0,33 99,94
4 135° 100,25 70,89 -70,89 70,78 -70,55 99,94
5 180° 100,45 0,00 -100,45 -0,11 -100,12 100,12
6 225° 100,05 -70,75 | -70,75 -70,86 -70,41 99,89
7 270° 100,00 -100,00 0,00 -100,11 0,33 100,11
8 315° 99,60 -70,43 70,43 -70,54 70,76 99,91
Best centre (X,Y)1 0,11 -0,33 Circularity 0,22
Concentricity 0,35
Angle 162°

The explanation of how to calculate the bést-centrellis'given bel_ow (see Figure 2):
X(#4) = 100,25 x sin135° = 70,89
Y(#4) = 100,25 x cos135° = —70,89

bcX = {0,00 + 70,68 + 100,05 + 70,89 + 0,00 + (—70,75) + (—100,00) + (—70,43)} x 2/8 =
0,11

bcY = {99,65 + 70,68 + 0,00 + (—70,89) + (—100,45) + (=70,75) + 0,00 + 70,43} x 2/8 =
—0,33

Concentricity: 4/(0,11)2 +(-0,33)2 =0,35

Thus the best centre of the component is located 0,11 units upstream (Y+) and 0,33 units
to the left (X—) of the reference centre. Calculated radii based on the Best Centre as the
new reference can be calculated in order to calculate circularity.

Calculated X(#4) = X(#4) — bcX = 70,89 — 0,11 = 70,78

Calculated Y(#4) = Y(#4) — bcY = —70,89 — (—0,33) = —70,55

Calculated radius (#4) = +/(70,78)2 +(~70,55)2 =99,94

Circularity: max. — min. = 100,12 — 99,89 = 0,22
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Best center sketch

e\

e Component

=== Perfect circle
centered with
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s> Component
centered with
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[EC 63132-1:2020
https/standards.iteh.gi/catalog/standards/sist/d64e80e1-5£21-4049-a834-
4f5d26d5e8ed/iec-63132-1-2020

IEC
Figure 2 — Best centre sample calculation

4.4 Concentricity

The concentricity is the radial distance, d, from the reference centre to the best centre of the
component (see Figure 3).
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Best center of component

IEC

Circularity is the difference between the maximum and minimum radii, measured from the

component best centre (see Figure 4).
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Best center of component

IEC
Figure.4 - Circularity

4.6 Reference horizontal plane

The reference horizontal plane is a horizontal plane located at the average elevation of a feature
on the component that the other component should be aligned to.

4.7 Reference vertical plane

The reference vertical plane is a vertical plane located at the average distance of a feature on
the component that the other component should be aligned to.

4.8 Best fit plane

The best fit plane is a calculated plane which represents a surface. The best fit plane minimizes
the sum of perpendicular distances from each measurement point to the plane.

4.9 Axis of rotation

The axis of rotation is the axis that all points on the rotating components rotate about.

4.10 Junction

A step s, where two components meet, or where the projection of one component meets the
other component (in cases where they are not in direct contact). See Figure 5.
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Figure 5 — Junction
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4.11

The vertical distance to a horizontal plane located at the average elevation of a feature on the
component from the reference horizontal plane (see Figure 6).
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Figure 6 — Elevation

4.12 Level

The level, as used inthis,.docament, is|the deviationfof the'best[fitiplane, calculated from a
series of equally spaced elevation measurements, from ‘a reference horizontal plane
(see Figure 7).

~

— -

[ -
Measured component \ \i /

/ \
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- \>/ 4,/

P o
/’ -
/
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|~ i
/‘ Level (mm/m) Reference horizontal plane

IEC
Figure 7 — Level

4.13 Inclination

Inclination is the slope of a best fit plane of a vertical surface with respect to a vertical reference
plane(s) (see Figure 8).
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