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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDANCE FOR INSTALLATION PROCEDURES AND
TOLERANCES OF HYDROELECTRIC MACHINES -

Part 5: Bulb turbines and generators

FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization-C
onal electrotechnical committees (IEC National Committees). The object of IEC is to promoteint
eration on all questions concerning standardization in the electrical and electronic fields/ o thi
tion to other activities, IEC publishes International Standards, Technical Specifications; Technical
ly Available Specifications (PAS) and Guides (hereafter referred to as “IEC( Publication(s
ation is entrusted to technical committees; any IEC National Committee interested in the subject
Brticipate in this preparatory work. International, governmental and non-goverpmental organizatio
e |IEC also participate in this preparation. IEC collaborates closely with théAnternational Organ

rmal decisions or agreements of IEC on technical matters express, asearly as possible, an int
hsus of opinion on the relevant subjects since each technical ¢ommittee has representatioy
tted IEC National Committees.

ublications have the form of recommendations for internatiofial use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are made\to ensure that the technical contg

Publidations is accurate, IEC cannot be held responsible for\the way in which they are used o

misint]

erpretation by any end user.

4) In order to promote international uniformity, IEC Natiopal’ Committees undertake to apply IEC Py
transparently to the maximum extent possible in their pational and regional publications. Any divergencq
any IHC Publication and the corresponding national or'regional publication shall be clearly indicated in

5) IEC it
asses

elf does not provide any attestation of.conformity. Independent certification bodies provide g
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib

pmprising
Ernational
b end and
| Reports,
)’). Their
dealt with
hs liaising
zation for

brdization (ISO) in accordance with conditions determined by agreement-betWeen the two organigations.

Ernational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
bther IEC

cations is

of patent

It is an

services carried out by independent certification bodies.

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

7) No liapility shall attach to IEC or its\directors, employees, servants or agents including individual ex
membgrs of its technical committees’and IEC National Committees for any personal injury, property d
other |[damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
expenges arising out of the.publication, use of, or reliance upon, this IEC Publication or any
Publidations.

8) Attentjon is drawn to the.Normative references cited in this publication. Use of the referenced publi
indispensable for the.correct application of this publication.

9) Attent|on is drawn.to the possibility that some of the elements of this IEC Publication may be the subjec
rights| IEC shalknot be held responsible for identifying any or all such patent rights.

IEC 631[32:5-has been prepared by IEC technical committee 4: Hydraulic turbines.

Internatjonal Standard.

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

Draft Report on voting

4/456/FDIS 4/462/RVD

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.
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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.

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.

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

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amepded.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful-for the correct understInding
of its ¢ontents. Users should therefore print this document using a colour printér.
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GUIDANCE FOR INSTALLATION PROCEDURES AND
TOLERANCES OF HYDROELECTRIC MACHINES -

Part 5: Bulb turbines and generators

1 Scope

The purpose of this document is to establish, in a general way, suitable procedures and

tolerang
assemb
bulb tur

maching, the design of the machine, the layout of the powerhouse, the sequefice’of co
or the delivery schedule of the components are some of the elements_thdt could 1

addition|

It is und

contracling parties have agreed upon it.

The dod
up with
aspect ¢

Wherev
manufa
informat

2 Noi

There a

3 Tern
No term

ISO and
address

y and whenever the words “turbine” and “generator” are used in this parf it
bine and generator. There are many possible ways to assemble a unit. The siz

al steps, or the elimination of some steps and/or assembly sequences.

erstood that a publication of this type will be binding only ifrand to the extent th

ument excludes matters of purely commercial intergst,”except those inextricabl
the conduct of installation. It also excludes spgcifications of the civil works
f the work should be taken into consideration ddring the assembly of the units

br the document specifies that documents, drawings or information are suppl
cturer (or by manufacturers), each individual manufacturer will furnish the app
ion for their own supply only.

mative references

re no normative references in this document.

ms and definitions
s and definitions are listed in this document.

IEC «maintain terminological databases for use in standardization at the f
es;

e |EC
e |SO

es for the installation of bulb turbine and generator. This document presents_a typical

efers to
e of the
ncreting
esult in

at, both

y bound
but this

ed by a
ropriate

bllowing

Etectropediaavaitabteatttp7/www etectropedia-org?

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

4 Installation flowchart

41 T

urbine and generator embedded parts

Figure 1 shows a generic installation flowchart for bulb turbine and generator embedded parts.
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IEC

Figure 4 shows géneric installation flowchart for bulb turbine and generator mechanical parts.
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5 Steps
5.1 Turbine and generator embedded parts
5.1.1 Step 1: Benchmarks set-up
a) Objective of work in the step
— Set-up benchmarks to be used for starting proper installation of the turbine and
generator.
b) Explanation of work
— Sufficient benchmarks should be provided to establish the unit centreline, axis and
elevation
c) Recpmmendations
N/A
d) Additional information

Dependjng on the project delivery system (EPC, design build, etc.), the.benchmarks
referenge points could be provided by the owner, civil contractor, etc~-Whoever prov
benchmjarks or reference points is responsible to make sure they are, correct.

The berlchmark type (x, y, z coordinates, definition of the axistand elevations, etc.) sh

or their
des the

ould be

agreed {o before the beginning of the work.
The turlbine supplier should take care to transfer the necessary benchmarks throughout the
erection[ and/or concreting processes so that the benchmarks remain accessible as the unit is
assembled.
5.1.2 Step 2: Powerhouse primary stage‘concrete with anchor plates and embe¢dded
pipes
a) Objgctive of work in the step
— lpstall primary embedded pipes, anchor plates and steel foundations in the| correct
lpcations.
b) Explanation of work
— Ipstall the primary émbedded pipes and supporting systems.
— Ipstall the foundation components of the draft tube liner, servomotor, stay columns and
pier nose.
c) Recpmmendations
Diffgrent designs require different tolerances; therefore, it is recommended that thg turbine
suppliér should provide the tolerances. It is considered as a best practice to perform:
— Non-destructive tests as applicable (i.e. visual inspections, pressure tests of the piping,
test of welding seams).
— Measures to prevent the concrete from entering the pipes or contaminating the machined
surfaces of foundations during concreting.
d) Additional information

The contract should define which party is responsible to install the primary embedded pipes
and/or the foundation components of draft tube liner, servomotor, stay columns and pier nose.

5.1.3
Objective of work in the step

a)

Step 3: Anchor plates, embedded pipes and workspace verification

Confirm that the foundation components of draft tube liner, servomotor, stay columns
and pier nose have been installed in the correct place. Verify that the shape of concreted

area is per the design and there is sufficient access to the workplace.
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b) Explanation of work

Ensure that the dimensions of the shape of concreted area match the design.

Ensure that there will be no interference between the concrete structures, the reinforcing
steels, the scaffolding, etc. and the foundation components of draft tube liner,
servomotor, stay columns and pier nose.

Once the workplace is acceptable, the turbine and generator installation work can start.

c) Recommendations

It is recommended to check that the foundation components of the draft tube liner,
servomotor, stay columns and pier nose and the primary embedded pipes were installed
within the tolerances provided by the turbine and generator supplier.

d) Add[tional information
N/A

5.1.4

a) Objective of work in the step

b) Explanation of work

c) Recpmmendations

N/A
d) Add|tional information
N/A
5.1.5 Step 5: Draft tube installation

a) Objegctive of work in the step

b) Explanation of work

Step 4: Handing over to installation
The work space is transferred to the turbine and generator supplier.

There is normally an official transfer of the working area*frem the civil contractor to the
tburbine and generator supplier. The transfer is typically;documented with somg type of
gigned form.

Ipstall the draft tube (see Eigure 3).

ransportation of the draft tube flange and the draft tube liner segments to the foyndation
gnd placing them(on the foundation plates.

ack-welding of.the draft tube flange and the draft tube liner segments.

hspection‘of-the alignment and principal dimensions of the draft tube flange jJand the
raft tube_liner before welding.

Velding of the draft tube flange and the draft tube liner.

=]

=

= 0O —

ibe flange

c¢) Recommendations
The items showed in Table 1 should be checked.
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Table 1 — Draft tube installation tolerances

- 11 -

turbine supplier

Item Tolerance Minimum number of Measurement location
measurements
Difference between the
. outlet end of the draft
Junction To be Qetermlngd by 8 tube liner and the inlet of
turbine supplier .
the concrete portion of
the draft tube.
) To be determined by 2 for each side Elevation of inlet and
Elevation

(Left and right)

outlet

Elatness.

To be determined by

8 when RD < 4m

Elathess-of inlet f|ange

turbine supplier

16 when RD = 4m

Vertical Inclination

To be determined by
turbine supplier

2
(Top and bottom)

Vertical inclination of inlet
flange

Horiz¢ntal Inclination

To be determined by
turbine supplier

2
(Left and right)

Horizontal inclination of
inlet flange

To be determined by

turbine supplier

Qrientation : - 1 Orientation of inlgt flange
turbine supplier

. . Concentricity of bpth inlet

Chncentricity To be determined by 4 at both inlet flange and flange and outle{ end to

outlet end

centre ling

Circularity

To be determined by
turbine supplier

8 at both.inlet flange and
outlet end

Circularity of both inlet
flange and outlet end

Axial position

To be determined by
turbine supplier

Axial position df inlet
flange to turbine|centre
line

— Non-destructive tests of the welding seams.

— Rroper fixation of the draft tube.

d) Add|tional information

The [sequence for the installation of the draft tube flange and the draft tube liner should be
provjided by the turbine supplier.

If the downstream concrete portion of the draft tube cannot be completed prior to the
instgllation of the 'draft tube liner, the outlet position of the draft tube liner capnot be
determined by the‘junction method. Therefore, another method will be required to |position
the outlet of thédraft tube liner. The downstream concrete portion would then be pdapted
to thie draft\tube liner outlet.

Adequate_supports or bracing are required to prevent the draft tube flange and the draft
tubel liner from moving or changing shape during placing of the secondary concretg.

The draft tube flange and segments should be checked for any erosion or deformation to be
fixed prior to welding/assembly tasks.
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Turbine centre
Axial position

Orientation Theoretical unit axis Elevation and inclination
. __/,‘-—-—A -
Concentricity ] /7 A
and circularity /
\
Concentricity
g / Y and circularity
|/ Junction between
i i 1 1 1 1 steel li

Efevation

Flatness
7

g

W %

IEC
Figure 3 — Draft tube liner installation

5.1.6 Step 6: Secondary embedded pipes installation around the draft tube
a) Objective of work in the step
— Ipstall the secondary embedded pipes.
b) Explanation of work
— Ipstall the embedded pipes in the dfaft tube pit prior to concreting.
c) Recpmmendations
The [following items should be checked:
— Non-destructive tests performed according to inspection and test plans.
— Dimensional checks of the locations of the pipes.
The [following preventive measures should be considered:
upport the pipes so they cannot move or be damaged during concreting

q
— (over/block~the pipe openings to prevent concrete from entering the pipeg during
doncreting.

d) Add|tionaljinformation

Secondary embedded pipes should include draft tube dewatering piping, pressurel|tapping
connections for testing or monitoring purposes, etc.

The condition of the piping, especially the small sizes, should be inspected for any
deterioration.

5.1.7 Step 7: Handing over to concreting phase
a) Objective of work in the step

— The work space is transferred to the civil contractor.
b) Explanation of work

— The turbine supplier should confirm that the draft tube liner has been installed and
aligned properly and is ready for concreting.

— There is normally an official transfer of the working area of the draft tube from the turbine
supplier to the civil contractor. The transfer typically is documented with some types of
signed form.
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c) Recommendations

Refer to Table 1 at step 5 of turbine and generator embedded parts.
d) Additional information
- N/A

5.1.8 Step 8: Draft tube embedment
a) Objective of work in the step

— Embed the draft tube (see Figure 4).
b) Explanation of work

— Install the reinforcements.

— PRosition of the formwork.
— PRour concrete.
c) Recpmmendations

The [concrete pour rate, pour/step heights and allowable differential levels’should bg agreed
among the concerned parties during the early stages of project development, dug to the
critigal impacts to deformation and misalignment.

d) Additional information

Carg should be taken when placing concrete not to damage any of the embedded
components or piping.

Figure 4 shows an example of a concreting plan.

3rd concrete

2nd concrete

&_ O : L1 _

1

1st,concrete

N

it

77
7777777/7// / Zi ///4

Figure 4 — Draft tube liner embedment plan

SN

IEC

5.1.9 Step 9: Concrete voids testing
a) Objective of work in the step

— Determine if there are voids (hollow spaces) between the draft tube liner and the
concrete.

b) Explanation of work

— A common method to detect voids is by tapping the inside surface of the draft tube liner
with a hammer.
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b)

c)

d)

.11 [ Step 11: Handing over to installation
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Recommendations

While there is no established standard for determining the amount of voids that require
grouting, it is recommended that a single area greater than 0,1 m? to 0,2 m2, depending on
unit size should to be grouted. Additionally, a minimum of 80 % of the liner should be firmly
in contact with the concrete.

Additional information

Areas where there is no contact between the draft tube liner and the concrete will sound in
a different tone (resonance) when hit with a hammer.

.10 Step 10: Draft tube grout injection

Objective of work in the step

— Hill the voids between the draft tube liner and the concrete with grout.

Explanation of work

— Drill holes and fix connections for injecting grouting material.
—  Dprill air vents.

— Hill voids with grouting material.

— Rlug the injection and vent holes when completed.

Recpmmendations
Void detection should be repeated after grout filling to ensure that no wide voids are left.
Addftional information

The| grouting pressure should be determined«during the early stages of a| project
development due to the impacts (on scheduletand costs) of the design of the draft tube.
Somle owners will specify the grouting pressure.

Typipal hydrostatic pressure for grouting is 50 kPa.

Objective of work in the step
— The work space is transferréd to the turbine supplier.
Explanation of work

— There is normally an official transfer of the working area from the civil contractor to the
Lirbine supplier. The transfer is typically documented with some type of signed [form.

—

Recpmmendations
N/A
Add(tionakinformation
N/A

.12 Step 12: Draft tube dimensional inspection after embedment

Objective of work in the step

— Determine if the dimensions and positions of the draft tube have changed during
concreting.

Explanation of work

— Measurements are taken to confirm that the draft tube did not distort or move during
placement of the concrete.

Recommendations
Refer to Table 1 at step 5 of turbine and generator embedded parts.
Additional information

The centre of the draft tube inlet flange will become the reference centre for installing the
turbine housing.
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The as-set elevation and position of the draft tube might influence the installation of the
remainder of the turbine and generator.

5.1.13 Step 13: Installation of turbine housing

a) Objective of work in the step

— Install the turbine housing (see Figure 5 and Figure 6).

b) Explanation of work

— Pre-assembly of the turbine housing components.

— Install, align (centre, inclination, elevation, etc.) and fix the turbine housing and stay
columns on the embedded foundation plates.

c) Recpmmendations

The litems showed in Table 2 should be checked.

Table 2 — Turbine housing installation tolerances

Item

Tolerance

Minimum number of

Measurement Iqcation

seating faces

turbine supplier

measurements
Copcentricity of To be determined by 8 Seating faces of inner
distribuftor seating faces turbine supplier ring and outer|ring
Parallelism of distributor To be determined by 8 Seating faces of inner

ring and outer|ring

Flatness of distributor
sgating faces

To be determined by
turbine supplier

8 when/D <4 m
16\when D=4 m

Seating faces of inner
ring and outer|ring

Concentricity with draft

To be determined by

Seating faces of inner

Vertical inclination of
turpine housing

To be determined by
turbine supplier

(top and bottom)

tube turbine supplier 8 ring and draft tube
. . To be determined by Outlet side for digtributor
Qrientation . - 1 .
turbine supplier seating fage
2 for each Turbine housing at stator

flange and seating face of
inner ring

Horizontal inclination of
turpine housing

To bé determined by
turbine supplier

2 for each

(left and right)

Turbine housing at stator
flange and seating face of
inner ring

Flatnegs of stator frame
sgating face

To be determined by
generator supplier

16

Stator frame seatjng face

Radia] tilting of stater.
frame seating face

To be determined by
generator supplier

16 for each diameter

Outside and inside
diameter of statof flange

Flatnless of bearing
suppoft shietd\seating

To be determined by
combined bearing

Bearing support|shield
seating fade

turbine supplier

face supplier
Radial titrg-ofbearing Fo-be-determined-by - .
support shield seating combined bearing 8 for each diameter Bearlggaiil;pp;ré;hleld
face supplier 9
. To be determined by Distance between turbine
Distance 4

housing to draft tube

— Non-destructive tests of the welding seams.
— Proper fixation of the turbine housing.



https://iecnorm.com/api/?name=32f5f93fc7ba770280ae771c49e445fd

d) Additional information
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Figure 6 — Turbine housing installation

5.1.14 | Step 14: Installation of pier nose liner
a) Objective of work in the step
— Ipstall the pier nose'liner.
b) Explanation of work
— Ipstallation-and alignment of the pier nose liner.
c) Recpmmendations
N/A
d) Add|tienal information
N/A

5.1.15 Step 15: Installation of generator foundation base
a) Objective of work in the step
— Install the generator foundation base.
b) Explanation of work
— Installation of the generator foundation base.
¢) Recommendations
N/A
d) Additional information
N/A
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5.1.16 Step 16: Installation of generator hatch cover frame
a) Objective of work in the step
— Install the generator hatch cover frame.
b) Explanation of work
— Installation of the generator hatch cover frame.
c¢) Recommendations
N/A
d) Additional information

The generator hatch cover frame should be supported by a temporary structure (formwork
for ¢l construction) provided by the civircontractor.

If avjgilable, the hatch cover itself can be used for supporting the hatch coverframe during
embedment.

5.1.17 | Step 17: Secondary embedded pipes installation around the turbine housging
a) Objgctive of work in the step

— Ipstall the embedded pipes.
b) Explanation of work

— Ipstallation of the pipes around the turbine housing and generator hatch covef before
flnal concreting.

c) Recpmmendations
The [following items should be checked:

Nontdestructive tests and pressure tests ofsthe pipes and dimensional checks |of their
locations should be performed according tocdesign requirements.

The [following preventive measures should'be considered:

[da)

upport the pipes so they cannot'move or be damaged during concreting.

— (over/block pipe openings to prevent concrete from entering the pipes| during
doncreting.

d) Additional information
N/A

5.1.18 | Step 18: Handing over to concreting phase
a) Obijgctive of work:in the step

— The work space is transferred to the civil contractor.
b) Explanation of work

— Theré is normally an official transfer of the working area from the turbine suppli¢r to the
civil contractor or owner. The transfer is typically documented with some type of signed
form.

c) Recommendations
N/A
d) Additional comments
N/A
5.1.19 Step 19: Embedment of turbine housing, pier nose, generator foundation base
plate and hatch cover frame
a) Objective of work in the step
— Finalize the concrete structure around the turbine/generator.
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b) Explanation of work

— Finalization of the concrete structure around the turbine/generator and embedding
turbine housing, pier nose, generator foundation base plate and hatch cover frame.

c) Recommendations

The principal dimensions and surface finish of the concreted water passage should be
inspected according to the turbine supplier drawings.

The concrete pour rate, pour/step heights and allowable differential levels should be agreed
by the concerned parties during the early stages of project development due to the critical

impa

cts to deformation and misalignment.

After installation of reinforcements for concreting, alignments of each component should be

rech

Special care should be taken to avoid interference between the embedded parts

cong

d) Additional information
The [formwork for the ceiling construction shall not be supported by anystdrbine cor

to a

to damage any of the embedded components or piping.

5.1.20
a) Objd
-1

b) Explanation of work

_

c) Recpmmendations

N/A
d) Add
N/A

5.1.21
a) Objd
- H

b) Explanation of\work
— Remove-all internal reinforcements

.

tbrbine supplier/installer. The transfer is typically documented with some type o
form.

oiroToeToTre

rete reinforcement bars.

oid deformations and misalignments. Care should be taken when“placing cong

Step 20: Handing over to installation
ctive of work in the step
he work space is transferred to the turbine supplierfinstaller.

and the

hponent
rete not

here is normally an official transfer of the working area from the civil contractor to the

tional information

Step 21: Corrosion protection for embedded parts
ctive of work in-the step
rotect the water passage side of the embedded parts against corrosion.

repare the components for corrosion protection.

f signed

- A

pply the corrosion protection.

c) Recommendations

The

corrosion protection specification should be provided by the turbine supplier.

d) Additional information

N/A
5.1.22

This ste

5.1.23

This ste

Step 22: Turbine and generator embedded parts complete

p defines the end of the process.

Step 23: Turbine and generator mechanical parts installation

p identifies the beginning of the next group of activities.
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Turbine and generator mechanical parts

5.21 Step 1: Turbine and generator embedded parts complete

This step identifies the end of the previous group of activities.

5.2.2 Step 2: Handing over to installation

a)

b)

c)

d)

5.2.3 Step 3: Dimensional inspection of turbine housing aftér,embedment

a)

b)

5.2.4 Step 4-1: Distributor assembly

a)

b)

Objective of work in the step
— The work space is transferred to the turbine supplier.
Explanation of work

— There is normally an official transfer of the working area from the civil contractor to the
tbrbine supplier. The transfer is typically documented with some type of signed form.

Recpmmendations
N/A
Additional information
N/A

Objective of work in the step

— [Determine the shape and location of the turbine housing after embedment.
Explanation of work

— Measure and confirm the position and alignment.of the turbine housing after embgdment.
Recpmmendations

The jturbine housing dimension should be checked to see if the readings, taken ag¢cording
to Table 2 at step 13 of the embedded parts section, have changed after concreting.

Add|tional information

In cgse unacceptable deformations.are detected, site grinding, machining of flanges|or other
corre¢ction work could be used.

Objgctive of work in the-step

— Assembly of distribUtor segments.

Explanation of werk

— Assembly of distributor segments at an area outside of the turbine pit.

— Assembly of outer ring with bearing bushings, guide vanes, levers.

— Assembly of operating ring and links on outer ring.

— Assembly of inner ring with bearing bushings, guide vane shaft.

— Assembly of lifting device to fix relative position of outer to inner ring during tilting and
lifting process.

Recommendations

Clearance between outer ring, inner ring and guide vanes as well as clearance between
guide vanes in closed position should be checked. Final adjustments and measurements
should be done in installed position in turbine pit.

Additional information

There are different options for installation sequences depending on design. (Installation of
inner ring with shaft from downstream side, installation of inner ring separately, installation
of distributor assembly lower and upper half separately, etc.)
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5.2.5 Step 4: Distributor installation
a) Objective of work in the step
— Installation of distributor.
b) Explanation of work
— Tilt and lower distributor into turbine pit.
— Connect distributor to turbine housing.
— Align distributor to achieve clearances of guide vanes.
c) Recommendations

Clearances between the outer ring, inner ring and guide vanes as well as the clearance
between guide vanes In the closed position shoutd be checked.

The tolerance requirements and values of the items above should be provided by the turbine
supplier.

d) Add|tional information
Therne are different options for the installation sequences depending en_design.

5.2.6 Step 5: Lowering and storing of lower half of discharge ring
a) Objgctive of work in the step

— Rlace lower half of discharge ring temporarily, prior to runner installation.
b) Explanation of work

— Uower the lower half of the discharge ring ahd place on the floor, below the final
installation position.

c) Recpmmendations

d) Add|tional information

5.2.7 Step 6-1: Pre-assembly of-shaft and bearings
a) Objegctive of work in the step

— Assemble the shaft.and the turbine guide bearing and combined bearing in the| service
hay prior to shaft(installation.

b) Explanation of werk
— Assemble the'turbine guide bearing to the shaft.
— Assemble-the combined bearing to the shaft.
— Assemble the installation devices to the shaft.

N/A
d) Additional information

There are design options that require the turbine guide bearing and the combined bearing
installation to be done after shaft installation.

In case the combined bearing is installed separately from the shaft, see step 8.

5.2.8 Step 6: Shaft installation
a) Objective of work in the step
— Install the shaft into turbine housing.
b) Explanation of work
— Lift the shaft into the turbine housing.
— Install the turbine bearing to turbine housing on turbine side.
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— Install the combined bearing to the turbine housing on generator side.

— Align and centre the shaft.
c) Recommendations
N/A

d) Additional information

IEC 63132-5:2023 © IEC 2023

There are design options that require the turbine guide bearing and the combined bearing

installation to be done after shaft installation.

In case the combined bearing is installed separately from the shaft, see step 8.

5.2.9 Step 7: Shaft free

a) Objgctive of work in the step

— Hstablish the shaft free condition (see Figure 7)

b) Explanation of work

— $haft free is defined as the hand over from the turbine supplier to the.generator s

c) Recpmmendations

The |items showed in Table 3 should be checked.

Table 3 — Shaft free verifications

upplier.

Item Tolerance m:lausT?eer:l::ts Measurement Iqcation
For turbine sidq to be
determined
To be determined .
Shaft concentricity A each (every 90° on by the turbine s{ipplier
by turbine turbine side and
to turbine housing ) generator side) For generator|side
and generator supplier supporting sufface
to bearing shjield
) Shaft flange to [stator
Shaff parallelism to ) flange and, depending on
turblne housing on To be.determined To be determined by the sequence of combined
9 by geherator supplier generator supplier bearing installa_tic n, s_haft
gdnerator side flange to bearing shield
flange.
To be determined Shaft flange to discharge
flange of outef ring
Shaff axial position by both turbine 1 for each side
) Shaft flange to [stator
and generator suppliers flange of turbine housing

d) Additional information

The load of each component has an impact on the bending line for a horizontal shaft. This
should be considered for the alignment. The tolerances are provided by the supplier.
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Figure 7 —'Shaft free

5.2.10 | Step 8: Combined bearing installation
a) Objgctive of work in the step
— Ipstallation of the combiped-bearing.
b) Explanation of work
— Assemble the combined bearing support bracket.
— Assemble the bearing components.
— Uowering andisupporting the shaft on the bearing.
c) Recpmmendations
N/A
d) Additional information

/=

9]

In case the combined bearing is installed with the shaft, skip this step.

5.2.11 Step 9: Guide vane servomotor and counterweight installation
a) Objective of work in the step
— Installation the servomotor(s) and the counterweight.
b) Explanation of work
— Install the servomotor(s) and the counterweight.
— Align the servomotor(s).
c) Recommendations
See Table 4 at step 11.
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d) Additional information
The sequence of installation and adjustment is depending on the design of servomotor and
cﬁunterweight. Final adjustments of “pre-stressing” of guide vanes should be done at step
5.2.12 Step 10-1: Turbine runner assembly
a) Objective of work in the step
— Assemble the turbine runner in the service bay.
b) Explanation of work
— Connect the runner blades to the trunnions.

d) Additional information

In thle case the runner is assembled at site, the following tests are(required:

Oil tightness, water tightness or air tightness on the runnet should be confirmed with a
leakpge test after the assembly. This leakage test, depending on design, might be pgrformed
aften installation of the runner on the shaft.

Smdoth opening and closing of the runner blades.should be confirmed by applying oil
prespure to the driving mechanism after the assembly.

In some cases, a lifting device is assembled atione of the blade locations. Therefqre, final
assgmbly of the last blade should be performed in the turbine pit.
5.2.13 | Step 10: Runner installation
a) Obijgctive of work in the step
— lIpstall the turbine runner.
b) Explanation of work
— LUower the runner and install into the turbine pit.

Louple the runner te.the shaft.

(

— Tighten the coupling bolts between the shaft and the runner.
Disassembledlifting device and install missing runner blade(s), if required.
(

onnectthe oil pipes to the turbine runner servomotor.

c) Recpmmendations

The [rinher cone is placed in the draft tube before the installation of the runner.

Orientation of the runner to the shaft should be checked before its installation as it could be
depending on the oil supply system or any element mentioned in d). This should be checked
before installation of the runner.

d) Additional information

— The tightening procedure of the coupling bolts should be provided by the turbine
supplier.

There are many possible coupling systems, such as:
e friction coupling.
o fitted bolts.

o fitted sleeves.

e keys or dowels.
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If required by certain designs, the runner blade operating pipes could be installed inside the
shaft, from the downstream side.

Ensure that parts that need to be installed under the runner, like the discharge ring lower half,
are below their final installation position before the runner is installed as its presence can
prevent their installation.

5.2.14 Step 11: Guide vane apparatus final adjustment
a) Objective of work in the step

— Make the final adjustments to the guide vane apparatus (see Figure 8)
b) Explanation of work

— FHKinal adjustment of the guide vanes, regulating ring, servomotors, guide vapeZlinks and
levers.

— Adjustment of the system to ensure sealing between the guide vanes and'the outer ring
gnd the inner ring as well as sealing between the guide vanes (closifig’ edges).

c) Recpmmendations
— The items showed in Table 4 should be checked.

Table 4 — Guide vane apparatus adjustment tolerances

Itejm Tolerance Number of measurements Measurement logation
Closing gap To be determined by the 3 points for each)guide vane Gaps between adjacent
turbine supplier guide vanes
Opening To be determined by the 1 poinkat’each vane Openings between|guide
turbine supplier vanes
PP 1006 of the stroke
Inner gap To be determined by the 2\points for each vane Gaps between inner fring and
turbine supplier uide vanes
PP (leading and tailing side) g
Outel gap To be determined by the, 2 points for each vane Gaps between outer [ring and
turbine supplier ) . ) guide vanes
(leading and tailing side)

d) Additional information
It is typical to adjust.the servomotor stroke and guide vane “pre-stressing” at this s{ep.

Somle units mightibe equipped with a locking system to be adjusted with the pre-sftressing
of thie guide vanes.



https://iecnorm.com/api/?name=32f5f93fc7ba770280ae771c49e445fd

- 26 — IEC 63132-5:2023 © IEC 2023

Closing gap
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Figure 8 — Guide vane apparatus final adjustment

5.2.15 | Step 12: Lowering and storing of bulb nose
a) Objective of work in the step

— Rlace the bulb nose temporarily in the upstream area.
b) Explanation of work

— Rrepare the scaffold or transport rails in\this area.

— Uower the bulb nose and move to th€ upstream side.
c¢) Recpmmendations

N/A
d) Add|tional information

N/A

5.2.16 | Step 13-1: Rotor‘assembly

a) Objdctive of work\inr the step
— Assemble-the generator rotor in the service bay.

b) Explanation-of work
— Assemble the rotor spider, as per the design (i.e. welding, bolting).
— Stack the rotor rim and clamping in stages according to drawings and instructions.
— Adjust and tighten/shrink the rim to the spider.
— Mount the poles on the rotor rim or rotor hub depending on the design.

— Make the pole-to-pole connections and damper winding connections.
— Dry, if necessary, clean or paint according to the instructions.
— Execute the electrical tests and mechanical measurements.
c¢) Recommendations
N/A
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d) Additional information

a) Objdctive of work in the step

b) Explanation of work

c¢) Recpmmendations

d)

If the rotor hub is assembled by welding, non-destructive tests should be performed
according to the inspection and test plan.

It is a best practice to check the circularity, diameter and stacking height of the rotor rim.

It is a best practice to verify the tightening and locking of all bolts and connections of rotating

part

S.

In some designs, shims are provided between the poles and the rim to adjust the rotor
circularity, concentricity and the average air gap. In this case, it is a best practice to check

the

stator actual inner diameter to determine the required shimming adjustment.

In some designs, the rotor might not have a rim and the poles are mounted directly on the

Protect the rotor, especially during drilling and welding work occurring nearby.

— Ipstall the rotor to the shaft.

— Uower the rotor and install into the pit.
— (Qouple the rotor to the shaft.

— Tighten the coupling bolts between the shaft and roter.

N/A
Add
The

— ffiction coupling.

Ifre
The

If a
don
this

reassembled on the rotor.

Orieptation of the runner to the shaft should be checked before its installation as it ¢
nding on the oif Supply System or any efement mentioned in dJ. This should be checked

dep

f
— f|tted sleeves.
K

I—rroro-

Step 13: Rotor installation

itional information

fle are many possible coupling systems, such as:

tted bolts.

eys or dowels.
quired by the design,\machining of the bores and/or bolts can be performed at th
tightening procedute should be provided by the generator supplier.

pole is remeved to allow the use of the rotor lifting device, electrical tests sh
¢ on the removed pole and once again when the pole is reassembled on the
case, electrical tests should be done on the removed pole and also once thd

s stage.

ould be
rotor. In
pole is

ould be

before installation of the rotor.

5.2.18 Step 14: Discharge ring installation

a)

b)

c)

Obj

ective of work in the step
Install the discharge ring (see Figure 9).

Explanation of work

Install lower half of discharge ring and connect to the outer ring.
Install upper half of discharge ring and connect to the outer ring.
Check runner gaps and align discharge ring according to the gaps.

Install sealing joint between discharge ring and draft tube.

Recommendations

The items showed in Table 5 should be checked.
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Table 5 — Discharge ring measurement

IEC 63132-5:2023 © IEC 2023

Item Tolerance Number of Measurement location
measurements
Runner gap To be determined by the 3 points between each Gaps between runner

turbine supplier

blade and the discharge
ring at 4 runner positions

(0,90,180,270 degrees)

blade and discharge ring

Axial gap of discharge

ring

To be determined by the
turbine supplier

4 points at discharge ring

Gaps between discharge
ring and draft tube

Junction

To be determined by the
turbine supplier

4 points at discharge ring
on each side

Junction between the
distributor, the discharge

|;||g ara-the—draft tube.

Junction

Runner gap

Junction

Axial gap of discharge ring

efore measuring, it should be ensured that all runner blades are in, maximum outer
osition by eliminating the axial clearance on the runner blade.

hese clearances can be eliminated by inserting wedges betweenm€ach runné¢r blade
nd the hub when the blades are at the lowest position.
he runner gaps should be measured with the runner blades in both fully opeped and
Llly closed position.

unctions between the distributor, discharge ring and draft tube cone should be dhecked.
values of these tolerances should be provided by the turbine supplier.

Figure 9 — Discharge ring installation

d) Additional information

It is common practice to have equal runner gaps on both right and left sides and to have
smaller gaps at the bottom side than at the top side.

5.2.19 Step 15: Shaft alignment
a) Objective of work in the step
Check and finalize the alignment with all related items.

IEC
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anation of work

— Final adjustment of the bearing shield to achieve unit alignment.

c) Recommendations

N/A
d) Addi

N/A
5.2.20

tional information

Step 16-1: Stator assembly

a) Objective of work in the step

— Assemble the stator in the service bay.

b) Exp
- A
- 9
-1
— H

c) Rec
Plea

d) Add

The
espH

The
wind
stac
5.2.21
a) Objd
- |
b) Exp

c) Rec
The

anation of work

ssemble the stator frame by bolting or welding.

tack the core.

nstall the winding.

xecute the electrical tests and mechanical measurements.
bmmendations

se see |IEC 63132-2, step 15 Unit alignment.

tional information

stator can be assembled in the shop or the_service bay. Protect all windin
cially while drilling and welding work are occurring nearby.

stator can be assembled from a number of-pre-assembled blocks comprisin
ings and frame, or the frame can be assembled first at the site and then the
ed in one complete ring.

Step 16: Stator installation

ctive of work in the step

nstall the stator to the turbine housing.
anation of work

ilt the stator and lewer close to the rotor.
osition the statorto pass it around the rotor.
Lonnect the stator to the turbine housing.
djust the-air gap.

bmmendations

items showed in Table 6 should be checked.

g parts

) cores,
core is

Table 6 — Stator installation measurement

Minimum number of

Item Tolerance Measurement location

measurements

respect

Air gap average with + 8 % of the design air

Number of poles downstream s

to design air gap gap poles

Upstream side and

ide of

Air gap min/max values

+ 5 % of the average air

Number of poles downstream s
gap

poles

Upstream side and

ide of

The stator magnetic centre axial position should be checked. The tolerances should be

prov

ided by the generator supplier.
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Additional information

The final alignment of the stator will be done as described in step 21 — Bulb nose installation
of the turbine and generator mechanical parts.

If the design has foreseen the possibility of a leakage test at the connection flange between
the stator and the turbine housing, the leakage test should be done.

5.2.22 Step 17: Shaft seal installation

a)

b)

c)

d)

5.2.23 | Step 18: Runner blade operating pipes installation

a)

b)

5.2.24 | Step 19: Runner oil supply head and extension shaft installation

a)

b)

Objective of work in the step
— Install the shaft seal.

Explanation of work

- Lompiete the Installation and adjustment OoT The sShatrt Seal CoOomprising or operating seal,
labyrinth seal and maintenance seal.

Recommendations

The ftolerance requirements and values should be provided by the turbine supplier.
Additional information

There are different types of shaft seals including radial seals and @xial seals, etc.

The|[shaft seal housing might be incorporated into the inner_ring or the water guifle cone
depending on the design.

Final adjustment of shaft seal should be done after the combined bearing installation and
adjuptments are completed.

Objgctive of work in the step

— Ipstall runner blade operating pipes and.feedback rod

Explanation of work

— Ipstall runner blade operating pipes and feedback rod into shaft and runner
Recpommendations

N/A
Additional information

Therne are different designs for operating pipes. If, due to the design, a certain pattern is
requjired, the positions-of closing and opening pipes should be marked.

Objgctive oflwork in the step

— Ipstall the oil supply head and the extension shaft.

Explahation of work

Install the extension shaft including runner blade operating pipes
Perform run-out check of the extension shaft.

Install runner blade feedback system.

Complete the installation and adjustment of the oil supply head.
Recommendations

Run-out of extension shaft should be verified. The tolerance requirements and values should
be provided by the turbine supplier.

Electrical insulation between the oil supply head support and the stationary parts should be
tested.

Leakage test of the oil supply head should be performed
Additional information

Piping or hoses of the oil supply head should be installed without any tension.
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5.2.25 Step 20: Runner cone installation
a) Obijective of work in the step
— Install runner cone to the runner.
b) Explanation of work
— Install runner cone to the runner.
c) Recommendations
N/A
d) Additional information
The tightening procedure should be provided by the turbine supplier.

Depending on the design, it might be required to install cover plates or fill the runrer cone
bolt pccess holes with a special compound to optimize water flow.
5.2.26 | Step 21: Bulb nose installation
a) Objdctive of work in the step
— Ipstall the bulb nose to the stator.
b) Explanation of work
— Move the bulb nose to the stator.
— (Connect the bulb nose to the stator.
— Adjust the air gap by moving the stator.
c) Recpmmendations
N/A
d) Additional information
If the[ design has foreseen the possibility-af a leakage test at the connection flange lbetween
the gtator and the bulb nose, the leakage test should be done.
5.2.27 | Step 22: Generator supports-installation
a) Objgctive of work in the step
— Ipstall horizontal and vertical generator supports.
b) Explanation of work
— Ipstall vertical generator supports between foundation and bulb nose.
— Ipstall horizontal generator supports between foundation and bulb nose.
— Ipstall steel'liner between bulb nose, stator and foundation.
c) Recpmmendations

Air dap’should be checked after final installation of supports.

d) Additional information
Due to different type of designs, preloading of supports should be done according to the
design requirements.

5.2.28 Step 23: Access shaft installation and hatch cover closing

a) Objective of work in the step
— Install access shaft, steel liner and hatch cover.

b) Explanation of work

Install access shaft to bulb nose.

Install steel liner plates between access shafts to turbine housing.

Install steel liner below hatch cover if not already integrated in hatch cover.

Install hatch cover and connect access shaft and hatch cover.
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c) Recommendations
N/A
d) Additional information

If the design has foreseen the possibility of a leakage test at the connection flange between
the access shaft and the bulb nose, the leakage test should be done.

5.2.29

Step 24: Remaining turbine parts installation completion

a) Objective of work in the step

The remaining turbine parts installation is completed.

b) Explanation of work

gdmission system, shaft protection tube, access doors to the water passage, et

c) Recpmmendations

N/A
d) Additional information
N/A
5.2.30 | Step 25: Final installation and cabling generator

a) Objgctive of work in the step

Rinal installation of remaining parts of generator.

Cabling.

b) Explanation of work

hstall slip rings or exciter.

inal installation of remaining parts ofigenerator.

Y N u |

babling and installation of instruments.
Ipstall rotor locking device.
Ipstall rotor turning device:

Connect stator terminalsand isolation.

c) Recpmmendations

N/A
d) Additional information
N/A
5.2.31 | Step/26: Generator auxiliary systems installation

Ipstall the walkway, handrails, instrumentation, piping, cabling, drainage pur|nps, air

~
-

idetivve of work in the anp

Generator auxiliary systems installation.

b) Explanation of work

Install cooling water system, air ducts and ventilation system, oil lubrication
braking system, heating and dehumidification system, etc.

c) Recommendations
N/A

d) Additional information
N/A

system,
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5.2.32 Step 27: Turbine auxiliary systems installation
a) Objective of work in the step

— Turbine auxiliary systems installation.
b) Explanation of work

— Install bearing oil system, water supply system for shaft sealing, governor oil system,
speed control system, oil vapour system, distributor locking device, compressed air
system, drainage and dewatering system, etc.

c) Recommendations
N/A
d) Additional information

N/A

5.2.33 | Step 28: Cleaning, painting and inspection before initial tests
a) Objdctive of work in the step
— PRerform a final clean up and touch-up painting of whole unit.
b) Explanation of work
— (Cleaning, touch-up painting and inspection.
c) Recpmmendations
N/A
d) Additional information
Check all monitoring devices and electrical compohents for their operating ability.
AII.elI)(?c_:tricaI signa!s are tested during pre-cemmissioning in order to ensure the operating
reliapility of the unit.

5.2.34 | Step 29: Turbine and generatorimechanical parts complete

This step defines the end of the process.

5.2.35 | Step 30: Commissioning

This step identifies the next-group of activities.
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1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de P'IEC). L’'IECya ¢

2)

3)

4)

5)

6)
7)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

LIGNES DIRECTRICES DES PROCEDURES ET TOLERANCES
D’INSTALLATION DES MACHINES HYDROELECTRIQUES -

Partie 5: Turbines et alternateurs de type bulbe
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L'IEC 63132-5 a été établie par le comité d’études 4 de I'l|EC: Turbines hydrauliques. Il s’agit
d’'une Norme internationale.

Le texte de cette Norme internationale est issu des documents suivants:
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4/456/FDIS 4/462/RVD
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directrices des procédures et tolérances d’installation des machines hydroélectriques, se trouve
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LIGNES DIRECTRICES DES PROCEDURES ET TOLERANCES
D’INSTALLATION DES MACHINES HYDROELECTRIQUES -

Partie 5: Turbines et alternateurs de type bulbe

1 Domaine d’application

Le présent document a pour objet d’établir, d’'une facon générale, des procédures et

des toléfances adéquates pour l'installation de turbines et d’alternateurs de typsg
Il présente un assemblage type et chaque utilisation des termes "turbine" et _"alte
dans la [présente partie fait référence a une turbine et a un alternateur de type bulbe.
reuses fagons d’assembler un groupe. Les dimensions et la conception des machines,

de nom
le plan

des différents composants constituent quelques éléments qui peuventOrésulter en

d’étapes

Il est entendu que ce type de publication est contraignant seulement si, et dans la me

les deuy

Le prég
inextricd
des tray
lors de |

Partout

renseignements sont fournis par un fabricant (ou par des fabricants), chaque fabricant

les infor

2 Réflérences normatives

Le prés

3 Tern
Aucun t

L’1SO ef

de la centrale électrique, I'ordre du bétonnage et I'échéancier des li

5 ou I'élimination de certaines étapes et/ou des séquences d’assemblage.

parties contractuelles I’ont convenu.

ent document exclut les questions d’intérét{purement commercial, sau
blement liées au déroulement de l'installation:/ll" exclut également les spécif
aux de génie civil, mais il convient de prendre en considération cet aspect d
‘assemblage des groupes.

ou le présent document précise\ que des documents, des dessins

mations appropriées pour leur propre approvisionnement seulement.

bnt document ne contient aucune référence normative.

mes et définitions

erme n'‘est défini dans le présent document.

bulbe.
rnateur”
Il existe

raisons
I'ajout

sure ou,

f celles
ications
 travail

ou des
fournira

FIEC tiennent a jour des bases de données terminologiques destinées a étre

Litilisées

en nor

e |EC
e |SO

allsation, consultables auX adresses suivantes:

Electropedia: disponible a I'adresse http://www.electropedia.org/
Online browsing platform: disponible a I'adresse http://www.iso.org/obp

4 Organigramme d’installation

41 C

omposants encastrés de la turbine et de I’alternateur

La Figure 1 représente un organigramme d’installation générique des composants encastrés
de la turbine et de l'alternateur de type bulbe.
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4.2 Clomposants mécaniques de la turbine et de I’alternateur
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( Essai de détection de vides dans le béton )
( Injection de coulis derriére I'aspirateur )
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v -: TAches normalisées )
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F
e Référence a d’autres organigrammes ou activité
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Figure 1 — Organigramme d’installation générique —
Composants encastrés de la turbine et de I’alternateur de type bulbe

IEC

e 2 représente un organigramme d’installation générique des composants médaniques
bine et'de I'alternateur de type bulbe.
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Travaux exécutés dans le puits Travaux exécutés sur l'aire de service

Achévement de l'installation des composants
encastrés de la turbine et de I'alternateur

v

Transfert pour installation

( Inspection des dimensions du bati N
NS de la turbine aprés scellement /
¢ Installation du distributeur e Assemblage du distributeur )
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) v i i i
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(

N

. . P N
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,/

r . . . . ™~
_Installation des servomoteurs des directrices et des contrepoids
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v
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des pales de la roue
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Figure 2 — Organigramme d’installation générique —
Composants mécaniques de la turbine et de I’alternateur de type bulbe
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5 Etapes

5.1 Composants encastrés de la turbine et de I’alternateur

511 Etape 1: Mise en place des repéres
a) Objectif de la tdche pour cette étape

— Etablir les repéres a utiliser pour démarrer I'installation de la turbine et de I'alternateur.
b) Explication de la tache

— Il convient de fournir une quantité suffisante de repéres pour établir la ligne centrale,
I’axe et I'élévation du groupe.

c) Recpmmandations

N/A
d) Infolmations additionnelles
Selon Ig systéme d’exécution du projet (clé en main, conception-constructienyetc.), les|reperes
ou leurd points de référence peuvent étre fournis par le propriétaire, le contractant qu génie

civil, etd. Il incombe au fournisseur des repéres ou des points de référence de veiller a e qu’ils
soient cprrects.

Il convignt que le type de repere (coordonnées X, y, z, définition des axes et élévations, etc.)
ait fait I''objet d’un accord avant le commencement des travauX.

Il convignt que le fournisseur de la turbine prenne soin“de transférer les repéres nécg¢ssaires
tout auflong de l'installation et/ou du bétonnage.pour assurer que les repéres demeurent
accessibles pendant 'assemblage du groupe.

5.1.2 Etape 2: Installation des plaques-t’ancrage et de la tuyauterie encastrées dans
le béton primaire

a) Obijegctif de la tAche pour cette étape

— Ipstaller la tuyauterie encastrée dans le béton primaire, les plaques d’andrage et
les fondations d’acier aux endroits appropriés.

b) Explication de la tache
— Ipstaller la tuyautérie encastrée dans le béton primaire et ses systémes de support.

— Ipstaller les eomposants de fondation du blindage de I'aspirateur, du servgmoteur,
des colonneside soutien et du blindage du nez de cloison.

c) Recpmmandations

Des|con€eptions différentes exigent des tolérances différentes; il est donc recommandé que
le fqufnisseur de la turbine spécifie les tolérances. Il est considéré comme uné¢ bonne
pratietre:

— d’effectuer les contréles non destructifs applicables (c’est-a-dire les inspections
visuelles, les essais de pression sur la tuyauterie, les essais sur la soudure continue);

— d’appliquer des mesures pour empécher le béton d’entrer dans les tuyaux ou
de contaminer les surfaces usinées des fondations pendant le bétonnage.

d) Informations additionnelles
Il convient que le contrat définisse a quelle partie il incombe d’installer la tuyauterie encastrée

dans le béton primaire et/ou les composants de fondation du blindage de I'aspirateur,
du servomoteur, des colonnes de soutien et du blindage du nez de cloison.
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5.1.3 Etape 3: Vérification de I’espace de travail, des plaques d’ancrage et de la
tuyauterie encastrées

a) Objectif de la tdche pour cette étape

— Confirmer que les composants de fondation du blindage de I'aspirateur, du servomoteur,
des colonnes de soutien et du blindage du nez de cloison ont été installés au bon
emplacement. Vérifier que la forme de la zone bétonnée est conforme a la conception
et que 'accés a I'espace de travail est suffisant.

b) Explication de la tache
— Assurer que les dimensions de la zone bétonnée respectent la conception.
— Assurer qu’il n’y ait aucune interférence entre les structures en béton, la ferraillage,

| S nr-hafanrlanae ate ni' Iac- r-r\mnr\eanic rla Fr\nrlohr\n rhu hlunrlaru: rla I’ac- |rateur
uuuuuuuuuuuuu Saiso HE =25 T

le :servomoteur, Ies colonnes de soutien et du blindage du nez de cloison.

— Uorsque I'espace de travail est jugé acceptable, les travaux d’installation‘\de 1 turbine
gt de I'alternateur peuvent commencer.

c) Recpmmandations

Il esf recommandé de vérifier que les composants de fondation du blindage de I'aspirateur,
du servomoteur, des colonnes de soutien, du blindage du nez de ¢loison et de la tuyauterie
encgstrée ont été installés dans le respect des tolérances, stipulées par le foufnisseur
de 13 turbine et de I'alternateur.

d) Informations additionnelles
N/A

5.1.4 Etape 4: Transfert pour installation
a) Obijectif de la tache pour cette étape

— Transférer I'espace de travail au fournisseur de la turbine et de I'alternateur.
b) Explication de la tache

— Ua zone de travail fait normalement I'objet d’un transfert officiel du contractant qu génie
givil au fournisseur de la turbine et de l'alternateur. Le transfert est générplement
documenté par un formulaire;Signé.

c) Recpmmandations
N/A
d) Informations additionnelles
N/A

5.1.5 Etape 5:)Installation de ’aspirateur
a) Objectifde\la tache pour cette étape
— Ipstaller le blindage de I'aspirateur (voir la Figure 3).

b) Explication de la tache

— Transporter la bride et les segments du blindage de I'aspirateur vers les fondations et
les placer sur les supports de scellement.

— Souder, par soudure de pointage, la bride et les segments du blindage de I'aspirateur.

— Vérifier l'alignement et les dimensions principales de la bride et du blindage
de l'aspirateur avant soudage.

— Souder la bride et le blindage de I'aspirateur.

— Vérifier l'alignement et le mesurage des dimensions principales de la bride et
du blindage de l'aspirateur aprés soudage.

c) Recommandations
Il convient de vérifier les points indiqués dans le Tableau 1.
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Tableau 1 — Tolérances d’installation de I’aspirateur

Elément Tolérance Nombre minimal de Emplacement de mesure
mesurages

Différence entre la sortie

A A4 . du blindage de

. A déterminer par le , . f .
Jonction . . 8 I'aspirateur et I'entrée de

fournisseur de la turbine ) . .
la portion bétonnée de
I'aspirateur
c A déterminer par le 2 pour chaque coté Elévation de I'entrée et de
Elévation

fournisseur de la turbine

(Gauche et droite)

la sortie

Planditd

A déterminer par le

8 quand RD <4 m

Planéité de la bride

fournisseur de la turbine 16 quand RD = 4 m dentrée
- . A déterminer par le 2 Inclinaison\verticale de la
Inclinaison verticale . . . ; X
fournisseur de la turbine (haut et bas) bride d’entrge
2

Inclindison horizontale

A déterminer par le
fournisseur de la turbine

(gauche et droite)

Inelinaison horizontale de
la bride d’enfrée

A déterminer par le

Orientation de la bride

Qrientation fournisseur de la turbine 1 d’entrée
s A déterminer par le 4 a chaque bride ancen’tr|0|te de bpdgs
Copncentricité . . , . . d’entrée et de sprtie a
fournisseur de la turbine d’entrées et de)sortie ,
I'axe central
b ircularité A déterminer par le 8 a chaque bride Circularité des prides
i fournisseur de la turbine d’entrées et de sortie d’entrée et de portie

A déterminer par le

Pdsition axiale . .
fournisseur de la turbine

1 d’entrée par rap
centre de la tu

Position axiale della bride

port au
rbine

d)

— (Contrbles non destructifs sur la soudure continue.
— FRixation adéquate de I'aspirateur.
Infofmations additionnelles

Il cgnvient que la séquence~d’installation de la bride et du blindage de I'aspirafeur soit

donnée par le fournisseur. de la turbine.

Si I portion aval bétonnée de I'aspirateur ne peut pas étre complétée avant l'ins
du blindage de I'aspirateur, la position de la sortie du blindage de I'aspirateur ne g
étre| déterminée\par la méthode de jonction. Une autre méthode est donc
pourn positionner-la sortie du blindage de I'aspirateur. La portion aval bétonnée €
adaptée a_la‘sortie du blindage de I'aspirateur.

Un nombre adéquat de supports ou d’entretoises est exigé pour empécher la

tallation
eut pas
exigée
st alors

bride et

le blindage de l'aspirateur de bouger ou de se déformer pendant la deuxiém

b étape

de bétonnage.

Il convient de vérifier la bride et le blindage de I'aspirateur pour détecter toute érosion ou

déformation a corriger avant les tdches de soudage/d’assemblage.
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Centre de
la turbine ~~a.| Position axiale

Orientation Axe théorique Elévation et inclinaison
du groupe /
Concentricité - /
. Y T
et circularité
\ /
Concentricité
g ] v et circularité
)

Jonction entre le blindage

s N I : : d’ac

5.1.6

a) Objd

— Ipstaller la tuyauterie encastrée dans le<béton secondaire.

b) Explication de la tache

— Ipstaller la tuyauterie encastrée~dans le puits de l'aspirateur, avant le bé
gecondaire.

c) Recpmmandations
Il copvient de vérifier les points suivants:

- d

Il copvient de prendre en considération les mesures préventives suivantes:

le bétonnage;

Erevation

Y/

7

)

Planéité

W %

IEC

Figure 3 — Installation du blindage de ’aspirateur

Etape 6: Installation de la tuyauterie encastrée’ dans le béton secondaire
de I'aspirateur

ctif de la tache pour cette étape

ontréles non destructifs réalisés selon les plans d’inspection et d’essai;
érifications dimensionnelles des emplacements des tuyaux.

outenir (Ta* tuyauterie pour I'empécher d’étre déplacée ou endommagée

auyrir/bloquer les ouvertures des tuyaux pour empécher le béton d’entrer a I’

es hlyany durant le héfnnnagn

d) Informations additionnelles

Il convient que la tuyauterie encastrée dans le béton secondaire inclue la tuyauterie
de drainage de l'aspirateur, les connexions des prises de pression pour les besoins
des essais ou de la surveillance, etc.

Il convient d’'inspecter I'état de la tuyauterie, en particulier celle de petit diamétre, pour

déte

cter toute détérioration.

autour

onnage

durant

ntérieur
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Etape 7: Transfert pour la phase de bétonnage

Objectif de la tache pour cette étape

— Transférer I'espace de travail au contractant du génie civil.

Explication de la tache

— Il convient que le fournisseur de la turbine confirme que le blindage de I'aspirateur a été
installé et aligné correctement et est prét pour le bétonnage.

— La zone de travail de l'aspirateur fait normalement l'objet d’un transfert officiel
du fournisseur de la turbine au contractant du génie civil. Le transfert est généralement
documenté par un formulaire signé.

Recommandations

Se
de I’

Info
N/A

.8

Objg

reporter au Tableau 1 de I'étape 5 des composants encastrés de la_dul
blternateur.

mations additionnelles

Etape 8: Scellement de I’aspirateur
ctif de la tache pour cette étape
celler I'aspirateur (voir la Figure 4).

Explication de la tache

Rec

Il co
de n
les
critidg

hstaller les renforts.
ositionner le coffrage.
Louler le béton.
bmmandations

nvient que la vitesse de bétonnage;la hauteur des coulées/étapes et les diff
veaux admissibles aient fait 'objet d’'un accord entre les parties concernéeg
hases préliminaires de développement du projet, étant donné les réperq
ues sur la déformation et leimauvais alignement.

Infoimations additionnelles

Il ca
les @

La F

nvient de prendre un soin particulier lors du bétonnage pour ne pas endo
omposants encastres ou la tuyauterie encastrée.

igure 4 représente’un exemple de plan de bétonnage.

bine et

grences
5 durant
ussions

mmager
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Béton tertiaire

Béton secondaire

&, P : L1 _ i}

|

Béton primaire

5.1.9
a) Obijd
- 0

b) Explication de la tache

- 4
i
c) Rec

Bien
exig

0,1 m? a 0,2 m?, selonJa\taille du groupe, soit injectée de coulis. Il convient qu’a

80 9
d) Info

Les
le bé

5.1.10

R

T v/

N

IEC
Figure 4 — Plan de scellement du blindage(de I’aspirateur

Etape 9: Essais de détection des espaces vides dans le béton
ctif de la tache pour cette étape
Déterminer s’il y a des espaces vides eniréile blindage de I'aspirateur et le bétd

ne méthode simple pour détectef’ les espaces vides est de taper sur la
ntérieure du blindage de 'aspirateur avec un marteau.

bmmandations
qu’il n’y ait pas de normes établies pour déterminer la quantité d’espaces v

du blindage soit également fermement en contact avec le béton.

mations additionnelles
surfaces pour lesquelles il n’y a aucun contact entre le blindage de I'aspir
ton sonnent difféeremment (résonance) lorsqu’elles sont frappées avec un mar

Etapé 10: Injection de coulis derriére I’aspirateur

n.

surface

des qui

ent I'injection de coulis;”il est recommandé qu’une surface unique plus grapde que

U moins

ateur et
eau.

a) Objeetifd

In +
™t

P

— Combler les espaces vides entre le blindage de I'aspirateur et le béton en injectant
du coulis.

b) Expl

ication de la tache

Percer des trous et fixer les connexions pour I'injection du coulis.
Percer des reniflards.

Combler les espaces vides en injectant le coulis.

Aprés l'injection, boucher les trous d’injection et les évents.

c¢) Recommandations

Il convient de répéter la détection des espaces vides aprés I'injection du coulis pour assurer

qu’il

n’en subsiste aucun.
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d) Informations additionnelles

Il convient de déterminer la pression d’injection durant les phases préliminaires
de développement du projet, étant donné les répercussions (sur I’échéancier et le budget)
liées a la conception de I'aspirateur. Certains propriétaires spécifient la pression d’injection.

La pression hydrostatique type pour I'injection est de 50 kPa.

5.1.11 Etape 11: Transfert pour installation
a) Objectif de la tdche pour cette étape

— Transférer I'espace de travail au fournisseur de la turbine.
b) Explication de la tache

— |l zone detravalt fattmormatement T'objet o un transfert officier du contractant qu génie
givil au fournisseur de la turbine. Le transfert est généralement ~dogumenté
par un formulaire signé.

c) Recpmmandations
N/A
d) Informations additionnelles
N/A

5.1.12 | Etape 12: Inspection des dimensions de ’aspirateur‘aprés scellement
a) Objectif de la tache pour cette étape

— [éterminer si les dimensions et la position de I'aspirateur ont changé lors du bétpnnage.
b) Explication de la tache

— Ues mesurages sont pris pour confirmer que,l’aspirateur ne s’est pas déformé oy n’a pas
hougé pendant le bétonnage.

c) Recpmmandations

Se feporter au Tableau 1 de I'étape 5 des composants encastrés de la tugbine et
de I'alternateur.

d) Informations additionnelles
Le centre de la bride d’entrée du blindage de I'aspirateur devient le centre de référence
pour I'installation du batinde la turbine.

L’élévatjon et la position-réelles du blindage de I'aspirateur peuvent avoir une influgnce sur
I'installgtion des compasants restants de la turbine et de I'alternateur.

5.1.13 | Etape 13: Installation du bati de la turbine
a) Objdctif de'la tdche pour cette étape

— Ipstaller le bati de la turbine (voir la Figure 5 et la Figure 6).

b) Explication de la tache
— Préassemblage des composants du bati de la turbine.

— Installer, aligner (centre, inclinaison, élévation, etc.) et fixer le bati de la turbine et
les colonnes de soutien sur les supports de scellement encastrées.

c) Recommandations
Il convient de vérifier les points indiqués dans le Tableau 2.
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Tableau 2 — Tolérances d’installation du bati de la turbine

Nombre minimal de

Elément Tolérance Emplacement de mesure
mesurages
L . N oix . Brides d’assise de
Concentricité des brides A déterminer par le , R
\ : o : f 8 I'anneau intérieur et de
d’assise du distributeur fournisseur de la turbine ) .
I'anneau extérieur
- . N s . Brides d’assise de
Parallélisme des brides A déterminer par le , R
8 I'anneau intérieur et de

d’assise du distributeur

fournisseur de la turbine

I'anneau extérieur

Planéité des brides
d’assise du distributeur

A déterminer par le
fournisseur de la turbine

8quand D<4m
16 quand D24 m

Brides d’assise de
I'anneau intérieur et de
I'anneau extérieur

Congentricité avec
llaspirateur

A déterminer par le
fournisseur de la turbine

Brides d’assisle de
I'anneau intériedr et de
I'aspirateur

Qrientation

A déterminer par le
fournisseur de la turbine

Bride\d'assise d¢ sortie
du distributgur

Inclina|son verticale du
batifde la turbine

A déterminer par le
fournisseur de la turbine

2 pour chaque

(haut et bas)

Bride d’assise|de la
carcasse du stjtor et
bride d’assise de |'anneau
intérieur du bat| de la

turbine

Inclinaiqon horizontale du
batifde la turbine

A déterminer par le
fournisseur de la turbine

2 pour‘chaque

(gadche’et droite)

Bride d’assise|de la
carcasse du stgtor et
bride d’assise de |'anneau
intérieur du bat| de la

turbine

Plang¢ité de la bride
d’assise de la carcasse
du stator

A déterminer par le
fournisseur de
I'alternateur

16

Brides d’assisg| de la
carcasse du sfator

Inclinaison radiale de la
bride{ d’assise de la
carcpsse du stator

A déterminer parlé
fournisseur de
I'alternatetn

16 pour chaque diameétre

Diameétres intérleur et
extérieur de la|bride
d’assise de la cqrcasse

du stator

Plang¢ité de la bride
d’assige du support du
palier

A déterniiner par le
fournisseur du palier
eombiné

Bride d’assise du|support
du palier

Inclinaison radiale de la
bride d’assise du support
du palier

A‘déterminer par le
fournisseur du palier
combiné

8 pour chaque diametre

Bride d’assise du|support
du palier

Distance

A déterminer par le
fournisseur de la turbine

Distance entre lel bati de
la turbine et I'aspirateur

— Qontréles non destructifs sur la soudure continue.

[mH 4 ol 4 ! b Sg: ol [t los
- FTAAQUUIT daUtyualc UU Udll Ut Ta tUrviric.
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B et planéité

i

Parallélisme ‘
i

Orientation |

Bride d’assise

¢

=

Centre de la turbine

Bride d'assise du blindage du support de p_alier

\ |
Inclinaison radiale et planéité\N —
Bride d'assise du cadre du stator\\ !

|

5.1.14
a) Obijd
-1

v/
A

||

b) Explication de la tache

-1
c) Rec
N/A
d) Info
N/A

bmmandations

mations additionnelles

5.1.15

7

Figure 6 — Installation:du bati de la turbine

Etape 14: Installation du blindage du nez de cloison
ctif de la tache pour cette étape
hstaller le blindage du nez(de cloison.

hstallation et alignement du blindage du nez de cloison.

Etape 15: Installation des bases de fondation de I'alternateur

a) Objectif de la tdche pour cette étape

— Installer les bases de fondation de I'alternateur.

b) Expl

ication de la tache

— Installation des bases de fondation de I'alternateur.

c) Recommandations

N/A

d) Informations additionnelles

N/A

N

IEC
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5.1
a)

b)

c)

d)

5.1

a)

b)

c)

d)

5.1
a)

b)

d)

5.1

a)

.17 | Etape 17: Installation de la tuyauterie encastrée dans le béton'sécondairp

.18 | Etape.18: Transfert pour la phase de bétonnage
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.16 Etape 16: Installation du cadre du couvercle alternateur de I’alternateur

Objectif de la tache pour cette étape

— Installer le cadre du couvercle alternateur de I'alternateur.
Explication de la tache

— Installation du cadre du couvercle alternateur de I'alternateur.
Recommandations

N/A

Informations additionnelles

Il convient de soutenir le cadre du couvercle alternateur de I'alternateur par une structure
temporalre (Structure pour construction de pratond) fournie par 1e contractant du gehie civil.

S’il ¢st disponible, le couvercle alternateur lui-méme peut étre utilisé pour soutenir Je cadre
du cpuvercle alternateur pendant le scellement.

autour du bati de la turbine
Objgctif de la tache pour cette étape
— Ipstaller la tuyauterie encastrée.
Explication de la tache

— Ipstallation des tuyaux autour du bati de la turbine €t du cadre du couvercle alt¢rnateur
de l'alternateur avant le bétonnage final.

Recpmmandations
Il copvient de vérifier les points suivants.

Il copvient d’effectuer les contrdles non destructifs et les essais de pression de la tuyauterie
ains| que les vérifications dimensionnelles de leurs emplacements selon les exXigences
de cpnception.

Il cohvient de prendre en considération les mesures préventives suivantes:

— doutenir la tuyauterie pour~I'empécher d’étre déplacée ou endommagée| durant
le bétonnage;

— douvrir/bloquer les ouvertures des tuyaux pour empécher le béton d’entrer a I'|ntérieur
des tuyaux durant le-bétonnage.

Infoimations additionnelles
N/A

Objgctif de 1a tache pour cette étape

- ransférer 'espace de travail au contractant du génie civil.

Explication de la tache

— La zone de travail fait normalement I'objet d’un transfert officiel du fournisseur
de la turbine au propriétaire ou au contractant du génie civil. Le transfert est
généralement documenté par un formulaire signé.

Recommandations

N/A

Commentaires additionnels
N/A

.19 Etape 19: Scellement du bati de la turbine, du blindage du nez de cloison, des

bases de fondation de I’alternateur et du cadre du couvercle alternateur
Objectif de la tache pour cette étape
— Finaliser la structure en béton autour de la turbine/l'alternateur.
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b) Explication de la tache

— Finalisation de la structure de béton autour de la turbine/l’alternateur et bétonnage
du bati de la turbine, du blindage du nez de cloison, des bases de fondation
de l'alternateur et du cadre du couvercle alternateur.

c) Recommandations

Il convient d’inspecter les dimensions principales et le fini des surfaces mouillées bétonnées
selon les dessins du fournisseur de la turbine.

Il convient que la vitesse de bétonnage, la hauteur des coulées/étapes et les différences
de niveaux admissibles aient fait I'objet d’'un accord entre les parties concernées durant
les phases préliminaires de développement du projet, étant donné les répercussions
critiques sur la déformation et le mauvais alignement.

Aprgs l'installation des renforts pour le bétonnage, il convient de revérifier les aligrLements
de chaque composant avant de couler le béton.

Il cohvient de veiller a éviter toute interférence entre les composants encastrés et leg barres
de rénforcement du béton.

d) Infofmations additionnelles
La structure de soutien du plafond ne doit étre soutenue par aucun;gomposant de Ig turbine
afin |d’éviter les déformations et les désalignements. Il convient de prendre un soin
particulier lors du bétonnage pour ne pas endommager le§/composants encastrés ou
la tuyauterie encastrée.

5.1.20 | Etape 20: Transfert pour installation

a) Objectif de la tdche pour cette étape
— Transférer 'espace de travail au fournisseur/installateur de la turbine.

b) Explication de la tache

— Ua zone de travail fait normalement I*)dbjet d’un transfert officiel du contractant dqu génie
givil au fournisseur/installateur dela“turbine. Le transfert est généralement dogumenté
par un formulaire signé.

c) Recpmmandations
N/A
d) Informations additionnelles
N/A

5.1.21 | Etape 21: Protection anticorrosion pour les composants encastrés
a) Objgctif de la~ta&che pour cette étape
— Hrotégeriles composants encastrés, du cété des surfaces mouillées, contre la cqrrosion.

b) Explication de la tache

— Enlever tout renfort interieur.
— Préparer les composants pour la protection anticorrosion.
— Appliquer la protection anticorrosion.

c) Recommandations

Il convient que les spécifications de la protection anticorrosion soient données
par le fournisseur de la turbine.

d) Informations additionnelles
N/A

5.1.22 Etape 22: Achévement de I'installation des composants encastrés de la turbine
et de l'alternateur

Cette étape définit la fin de ce processus.
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5.1.23 Etape 23: Installation des composants mécaniques de la turbine et de

I’alternateur

Cette étape identifie le début du prochain groupe d’activités.

5.2
5.2.1

Composants mécaniques de la turbine et de I’alternateur

C 2023

Etape 1: Achévement de I’installation des composants encastrés de la turbine

et de I’alternateur

Cette étape identifie la fin du groupe d’activités précédent.

5.2.2

a) Objdctif de la tache pour cette étape

b) Explication de la tache

c) Recpmmandations

N/A
d) Infomations additionnelles
N/A
5.2.3 Etape 3: Inspection des dimensions du bati de la turbine aprés scellement

a) Obijegctif de la tAche pour cette étape

b) Explication de la tache

c) Recpmmandations
Il copvient de vérifier les dimensions du béati de la turbine pour voir si les valeurs lu

Transférer 'espace de travail au fournisseur de la turbine.

Lla zone de travail fait normalement I'objet d’un transfert officiel du _contractant ¢
givil au fournisseur de la turbine. Le transfert est généralement doq
par un formulaire signé.

Déterminer la forme et la position du-bati de la turbine aprés scellement.

u génie
umenté

Mesurer et confirmer la position’et I'alignement du bati de la turbine aprés scellement.

le Tlableau 2 de I'Etape'13 de la section composants encastrés, ont changé aprés

le betonnage.
d) Informations additionnelles

Si

des

5.2.4

prides oau-d’autres travaux de correction peuvent étre utilisés.

Etape 4-1: Assemblage du distributeur

a) Objectif de Ta tache pour celte etape

Assemblage des segments du distributeur.

b) Explication de la tache

des déformations inacceptables sont détectées, un meulage sur site, un |usinage

Assemblage des segments du distributeur dans une zone située a I'extérieur du puits

de la turbine.

Assemblage de I'anneau extérieur avec des coussinets de palier, directrices, leviers.

Assemblage du cercle de vannage et des biellettes sur 'anneau extérieur.

Assemblage de I'anneau intérieur avec des coussinets de palier et un arbre de vannage.

Assemblage d’un dispositif de levage pour fixer la position relative de 'anneau extérieur

par rapport a 'anneau intérieur pendant le processus d’inclinaison et de levage.
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c) Recommandations

Il convient de vérifier le jeu entre 'anneau extérieur, I'anneau intérieur et les directrices
ainsi que le jeu entre les directrices en position fermée. Il convient d’effectuer les réglages
et les mesurages finaux en position installée dans le puits de la turbine.

d) Informations additionnelles

Il existe différentes options pour les séquences d’installation en fonction de la conception.
(Installation de I'anneau intérieur avec I'arbre du c6té aval, installation de 'anneau intérieur
séparément, installation séparée de la moitié inférieure et supérieure de I'assemblage
du distributeur, etc.)

5.2.5

Etape 4: Installation du distributeur

a) Obijd

— Ipstallation du distributeur.

b) Expli

— Ipcliner et abaisser le distributeur dans le puits de la turbine.

- Q¢
- A

c) Recpmmandations
Il cohvient de vérifier les jeux entre I'anneau extérieur, 'anneau intérieur et les dir

ains

Il copvient que les exigences des tolérances et les valelrs des points mentionnés ci
soiept données par le fournisseur de la turbine.

d) Info

Il ex

5.2.6

a) Obijd

-
g

b) Expl
— A

c) Recpmmandations

Ia position finale d’installation.

ctit de la tache pour cette etape

cation de la tadche

onnecter le distributeur a le bati de la turbine.
ligner le distributeur pour atteindre le jeu des directrices.

que le jeu entre les directrices en position ferméef

mations additionnelles
ste différentes options pour les séquenges d’installation en fonction de la cong

Etape 5: Abaissement et stockage de la moitié inférieure de I’anneau de
décharge

ctif de la tache pour cette étape

lacer la moitié inférieurende I'anneau de décharge temporairement, avant I'ins
e la roue.

ication de la tache
baisser la maitie“inférieure de I'anneau de décharge et la placer sur le s

mations additionnelles

ectrices

-dessus

eption.

tallation

Dl, sous

N/A
d) Info

N/A
5.2.7

Etape 6-1: Préassemblage de I’arbre et des paliers

a) Objectif de la tache pour cette étape
— Assembler I'arbre, le palier guide turbine et le palier combiné sur 'aire de service avant

t
b) Expl

installation de I'arbre.
ication de la tache

— Assembler le palier guide turbine a I'arbre.

— Assembler le palier combiné a I'arbre.

— Assembler les dispositifs d’installation a I'arbre.

c¢) Recommandations

N/A
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Certaines options de conception exigent que I'installation du palier guide turbine et du palier
combiné soit effectuée aprés l'installation de 'arbre.

Si le palier combiné est installé séparément de 'arbre, voir I'Etape 8.

5.2.8

Etape 6: Installation de I’arbre

a) Objectif de la tdche pour cette étape

— Installer 'arbre dans le béati de la turbine.

b) Explication de la tache

— Soulever 'arbre dans le bati de la turbine.

— Ipstaller le palier de la turbine sur le bati de la turbine, cbté turbine.
— Ipstaller le palier combiné sur le bati de la turbine, c6té alternateur.

— Aligner et centrer 'arbre.

c) Recpmmandations

N/A

d) Informations additionnelles

Certpines options de conception exigent que I'installation du palier guide turbine et du palier
compiné soit effectuée aprés l'installation de I'arbre.

Si le| palier combiné est installé séparément de 'arbre,Yoir I'Etape 8.

5.2.9

a) Objdctif de la tache pour cette étape

Etape 7: Remise du plateau d’accouplement‘de I’arbre

— Htablir les conditions de remise du plateau d’accouplement de I'arbre (voir la Figure 7).

b) Explication de la tache

— Ua remise du plateau d’accouplement de Il'arbre est définie comme le {ransfert

c) Recpmmandations

du fournisseur de la turbine au.fournisseur de I'alternateur.

Il cohvient de vérifier les points indiqués dans le Tableau 3.

Tableau 3 — Vérifications de la remise du plateau d’accouplement de I’arbrg

Elément

Tolérance

Nombre de mesurages

Emplacement de[mesure

Concentricité de I'arbre

a le bjatindé la turbine

A déterminer

par le fournisseur de la
turbine

4 chacun (tous les 90° du
c6té de la turbine et du
coOté de I'alternateur)

Pour le c6té turbine, a
déterminef

par le fournisseyr de la
turbine

et de I'alternateur

Pourla surface 1‘appui
c6té alternateur

au blindage du palier

Parallélisme de I'arbre a
le bati de la turbine

du c6té de l'alternateur

A déterminer

par le fournisseur de
I'alternateur

A déterminer par le
fournisseur de
I'alternateur

De la bride de I'arbre a la
bride du stator et, selon la
séquence d’installation
des paliers combinés, de
la bride de I'arbre a la
bride du bati du palier.

Position axiale de I'arbre

A déterminer par les

fournisseurs

de la turbine et de

I'alternateur

1 pour chaque co6té

De la bride de I'arbre a la
bride de décharge de
I'anneau extérieur

De la bride de I'arbre a la
bride du stator du bati de
la turbine
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