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1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization-c
all natjonal electrotechnical committees (IEC National Committees). The object of IEC is to promote”int
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDANCE FOR INSTALLATION PROCEDURES AND
TOLERANCES OF HYDROELECTRIC MACHINES -

Part 6: Vertical Pelton turbines
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The text of this International Standard is based on the following documents:

Draft Report on voting

4/457/FDIS 4/465/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e withdrawn,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.

IMPORTTANT — The "colour inside” logo on the cover page of:this document indicateg 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.
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GUIDANCE FOR INSTALLATION PROCEDURES AND
TOLERANCES OF HYDROELECTRIC MACHINES -

Part 6: Vertical Pelton turbines
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4 Installation flowchart

4.1 Turbine embedded parts

Figure 1 shows a generic installation flowchart for Pelton turbine embedded parts.
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Figure 1 — Generic installation flowchart — Pelton turbine embedded parts
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Turbine mechanical parts
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Figure 2 shows generic installation flowchart for Pelton turbine mechanical parts.
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Figure 2 — Generic installation flowchart — Pelton turbine mechanical parts
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5 Steps
5.1 Turbine 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 turbi
generator.

b) Explanation of work

c) Recpmmendations
N/A
Additional information

Depending on the project delivery system (EPC, design build, etc.), the benchmarks
ence points could be provided by the owner, civil contractor,‘etc. Whoever provides

d)

5.1

b)

refe

the

The |benchmark type (x, y, z coordinates, defining axis and’ glevations, etc.) sh
agreled to prior to the work commencing.

The turbine supplier should take care of transferring the.necessary benchmarks thr

the

unit js assembled.

.2

Objective of work in the step

Explanation of work

Recpmmendations
Diffgrent designs require different tolerances; therefore, the turbine supplier should

the

Sufficient benchmarks should be provided to establish the unit centreline, a
elevation

benchmarks or reference points is responsible to make sure-they are correct.

g¢rection and/or concreting processes so that the.benchmarks remain accessibl

Step 2: Installation of turbine housing foundations and embedded pipes

Ihstall primary embedded pipes and turbine housing foundations in the correct Ig

Ipstall the primary embedded, pipes and supporting systems.

Ipstall the foundation components for turbine housing and rail system for turbi
tfansportation etc.

folerances. ItYis .Considered as a best practice to perform:

NDT as applicable (i.e. visual inspections, pressure tests of the piping, test of
geams);

measures to prevent the concrete from entering the pipes or contaminating the m

ne and

Xis and

or their

ould be

bughout
e as the

cations.

he parts

provide
welding

achined

dqurfates of foundations during concreting.

Additional information

The contract should define which party is responsible to install the primary embedded pipes
and/or the foundation components.

Depending on the design, the rail system for turbine parts transportation may not require

fou

ndation components.

Depending on the size of unit, a support column for platform might be installed in the water
passage below the turbine housing.
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5.1
a)

b)

c)

d)

5.1
a)

b)

c)

d)

5.1

b)

c)

d)

4 Step 4: Turbine housing foundation and workspace verification

.5 Step 5: Handing over to(installation

-10 - IEC 63132-6:2023 © |IEC 2023

.3 Step 3: Turbine housing foundations embedment

Objective of work in the step
— Embed the turbine housing foundations and the pipes in primary concrete.
Explanation of work

— Embed the foundation components for turbine housing and rail system for turbine parts
transportation etc.

Recommendations

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

Additional infarmation

Depending on the design, the rail system for turbine parts transportation may-nof require
the foundation components.

Depending on the size of unit, a support column for platform might be émbeddefd in the
watgr passage below the turbine housing.

Objgctive of work in the step

— (Confirm that the turbine housing foundation has been ‘igstalled in the corregt place,
Verifying that it is per the design and there is sufficient-aecess to the workplace

Explanation of work
— Once the workplace is acceptable, the turbine.installation work can start.
Recpmmendations

Check that the foundation components of\thyeé turbine housing were installed within the
tolenances provided by the turbine supplier.

Additional information
N/A

Objgctive of work in the step
— Transfer the workspace to the turbine supplier/installer.
Explanation of work

— There is normally an official transfer of the working area of the turbine housing from the
ivil contractor to the turbine supplier/installer. Typically, the transfer is documented with
ome type of signed form.

Recpmmendations

Additional information
N/A

.6 Step 6: Installation of the turbine housing

Objective of work in the step
— Install the turbine housing (see Figure 3).
Explanation of work

— Transport the turbine housing segments to the foundation and place them on the
supports.

— Tack-weld of the turbine housing segments.
— Inspect the alignment and principal dimensions of the turbine housing before welding.
— Weld the turbine housing.
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— Inspect the alignment and principal dimensions of the turbine housing after welding.
— Install the inspection platform.

c) Recommendations
The items showed in Table 1 should be checked.

Orientation in plan Concentricity

Turbine housing \

IEC
Figure 3 — Turbine housing installation
Table 1 — Turbine housing measurements
Item Tolerance Minimum no. of Measurement Iqcation

measurements

To be determined by Inside walls of turbine

Cpncentricity . - Number of nozzles .
turbine supplier housing
. — TO be determined by Orientation of turbine
Orientation in plan . - 1 .
turbine supplier housing

To be determined by Number of nozzles Top surface of turbine

Elevation turbine supplier housing

To be determined by Number of nozzles Top surface of turbine

Level turbine supplier housing

— NDT of the welding seams
— Proper fixation of the turbine housing.
In addition to the above requirements, principal dimensions should be checked.

The tolerances and measurement locations of the principal dimensions are indicated in
turbine supplier drawings.

The turbine housing should be set concentric to the theoretical unit axis (benchmark) and
centreline.
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d)

5.1
a)

b)

d)

5.1
a)

b)

5.1
a)

b)

.8 Step 8: Distribution pipe foundations embedment

.9 Step)9: Handing over to installation
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Additional information

The sequence for the installation of the turbine housing should be provided by the turbine
supplier.

Adequate supports or bracing are required to prevent the turbine housing from moving or
changing shape during placing of the secondary concrete.

7 Step 7: Handing over to concreting phase

Objective of work in the step
— Transfer the workspace to the civil contractor.

Explanation of work

— THe turbime SUppier Shoutdcontirm that the turbme housing has been nstaljled and

gligned properly and is ready for concreting.

There is normally an official transfer of the working area of the turbine housing from the
tlrbine supplier to the civil contractor. Typically, the transfer is documented with some
type of signed form.

Recpmmendations
N/A
Additional information
N/A

Objgctive of work in the step

— Ipstall and embed distribution pipe foundations.

Explanation of work in the step

— Ipstall the distribution pipe foundations:

— HEmbed the distribution pipe foundations and lower section of turbine housing.
Recpmmendations

The concrete pour rate,-pour/step heights and allowable differential levels should be
ggreed among the concerned parties during the early stages of project develppment,
due to the critical impacts (to schedule and costs) related to the design and installation
df the turbine housing.

Additional information

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

Objactive of work in the step
— Transfer the workspace to the turbine supplier/installer.
Explanation of work

— There is normally an official transfer of the working area from the civil contractor to the
turbine supplier/installer. Typically, the transfer is documented with some types of signed
form.

Recommendations
N/A

Additional information
N/A
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5.1.10 Step 10: Installation of the distribution pipe
a) Objective of work in the step
— Install the distribution pipe (see Figure 4).
b) Explanation of work
— Transport and assemble distribution pipe segments.
— Align distribution pipe flanges (elevation, orientation, distance and offset).
— Install and weld steel plates between distribution pipe flanges to turbine housing.
c) Recommendations
The items showed in Table 2 should be checked.

Orientation

Distribution pipe

IEC

Figure 4 — Distribution pipe installation
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Table 2 — Distribution pipe measurements
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Item Tolerance Minimum no. of Measurement location
measurements
. To be determined by Elevation of distribution
Elevation . - Number of nozzles .
turbine supplier pipe flange centre
. . To be determined by Orientation of distribution
Orientation . - Number of nozzles )
turbine supplier pipe flanges
. Distance of distribution
Distance To be _determm(-_:'d by Number of nozzles pipe flange surfaces to
turbine supplier ;
turbine centre
P To be determined by N . . Onffset of d|§tr|tiut|on pipe
oTrset n s NUMTOeTOT 1TOZZTeS TTarmge certre to urbine
turbine supplier
centre

— NDT of the welding seams.
— Rroper fixation of the turbine housing.
In adldition to the above requirements, principal dimensions should‘be checked.

The [tolerances and measurement locations of the principal dimensions are indi¢ated in
turbine supplier drawings.

d) Additional information

Orieptation and distance of distribution pipe flanges/stiall be adjusted by adaptiop plates
between nozzle and distribution pipes.

Seve¢ral measurement methods of distribution pipe-position are existing. (i.e. laser|tracker,
meaguring templates etc.).

5.1.11 | Step 11: Secondary embedded pipes‘installation around turbine housing|and

distribution pipe
a) Objgctive of work in the step

— Ipstall the embedded pipes.
b) Explanation of work

— Ipstall the pipes around the turbine housing and distribution pipe before final corcreting.
c¢) Recpmmendations

NDT]| (i.e. visual inspections, pressure tests, test of welding seams) and dimensiona| checks
of the pipe locations should be performed.

The [following preventive measures should be considered:
— dupportithe pipes so they cannot move or be damaged during concreting;
— dover/block pipe openings to prevent concrete from entering the pipes during corjcreting.

d) Additional information
N/A

5.1.12 Step 12: Distribution pipe pressurization and test
a) Objective of work in the step

— Check the deformation and integrity (water tightness) of the distribution pipe when
pressurized.

— Relieve some local high stresses in the welds which will improve the fatigue life of the
distribution pipe.

b) Explanation of work

— Close the inlet flange and all nozzle outlet flanges of the distribution pipe with temporary
covers.

— Fill the distribution pipe with water.
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c)

d)

5.1
a)

b)

d)

5.1
a)

b)

.13 | Step 13: Handing over to concreting phase

.14 | Step<d4: Turbine housing and distribution pipe embedment

— Pressurize the distribution pipe.
— Check for leaks.
Recommendations

150 % of the design head is generally used for the pressure test. The test pressure, duration
and parameters should be provided by the turbine supplier.

Additional information
Depending on the civil and mechanical design, the pressure test may not be required.

The turbine supplier typically supplies a pressurization procedure which defines the number
of steps, the duration of each step, the pressures of each step, etc.

In orderto make it easier to detect any Innkqu, itis hplpflll to contral the water temperature
to b¢ higher than the ambient air dew point to avoid water condensation on thelsurfaces.
However, depending on the size of the distribution pipe and conditions atthe dite, this
method is not always possible.

The [distribution pipe pressure will need to be controlled throughout the test:

Objgctive of work in the step
— Transfer the workspace to the civil contractor.
Explanation of work

— The turbine supplier should confirm that the distribution pipe has been installed and
gligned properly and is ready for concreting.

— There is normally an official transfer of the working area of the turbine houging and
distribution pipe from the turbine supplier tosthe civil contractor. Typically, the |transfer
i documented with some type of signedform.

Recpmmendations
N/A
Additional information

Befdre handing over, some méasures are required to prevent distortion of the disfribution
pipe| during concreting andfor excessive load transfer to the civil structurgs after
commissioning.

Some common methgds-are:
— To keep the distribution pipe pressurized at some pressure below the test presgure.
— Monitor the pressure and temperature of the distribution pipe and adjust if required.

Objgctive-of work in the step

- mbed the turbine housing and distribution pipe.
Explanation of work

— Install the reinforcement.

— Place the formwork.

— Concreting.

Recommendations

The concrete pour rate, pour/step heights and allowable differential levels should be agreed
among the concerned parties during the early stages of project development, due to the
critical impacts (to schedule and costs) related to the design and installation of the turbine
housing and distribution pipe.

After concreting of the turbine housing, the presence of voids behind the steel plates should
be checked, typically with hammer test. Grout injection should be performed to fill these
voids.
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d)

5.1.

a)

b)

d)

5.1

d)

5.1.

a)

b)

.16 | Step 16: Turbine housing and distribution pipe dimensional inspection a
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Additional information

Care should be taken when pouring concrete not to damage any of the embedded

components or piping.

15 Step 15: Handing over to installation

Objective of work in the step

— Transfer the workspace to the turbine supplier/installer.
Explanation of work

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

turbine supplier/installer. Typically, the transfer is documented with some types o
form

f signed

Recommendations
N/A
Additional information
N/A

embedment
Objgctive of work in the step

— Determine the shape and location of the turbine fiousing and distribution pi
gmbedment.

Explanation of work
— Take measurements.
Recpmmendations

The fturbine housing concentricity, orientation in plan, elevation and level should be
to s¢e if the readings, taken in Step_6:"Installation of the turbine housing, have ¢
aften concreting.

The |distribution pipe flanges orientation, elevation, distance and offset should be
to see if the readings, takenp-in-Step 10: Installation of the distribution pipe, have ¢
aften concreting.

Additional information

Depending on the design of the components or if the components were distorted o
durimg concretingysome adjustments such as re-machining, grinding or shimming
requlired on thexmachined surfaces to get them within the tolerance.

17 | Step<47: Installation of turbine housing cover

Objgctive-of work in the step

fter

be after

thecked
hanged

thecked
hanged

r moved
may be

Instatrturbine housing cover

Explanation of work

— Transport the turbine housing cover segments to the turbine housing.
— Tack-weld of the turbine housing cover segments.

— Inspect the alignment and principal dimensions of the turbine housing cover before

welding.
— Weld the turbine housing cover.

— Inspect the alignment and principal dimensions of the turbine housing cov
welding.

Recommendations

The items showed in Table 3 should be checked.

er after
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Table 3 — Turbine housing cover measurements
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Minimum no. of

Item Tolerance Measurement location
measurements
- To be determined by Inner diameter of turbine
Concentricity . - 4 )
turbine supplier housing cover
. L To be determined by Orientation of turbine
Orientation in plan . - 1 .
turbine supplier housing cover
Elevation To be determined by 4 Top surface of turbine
turbine supplier housing cover
Level To be determined by 4 Top surface of turbine

turbine supplier

housing cover

d)

5.1

a)

b)

c)

The iten

— NDT of the welding seams

Additional information

The|sequence for the installation of the turbine housing cover shouldybe provided by the

turb|ne supplier.

Objgctive of work in the step

— Ipstall the guide bearing support bracket.

Explanation of work

— Ihspect the alignment and principal dimensions of the guide bearing support

fter welding.

Q)

Recpmmendations

Veld the guide bearing supportdracket.

s showed in Table 4 should be checked.

.18 | Step 18: Installation of guide bearing support bracket

ack-weld of the guide bearing support bracket segments.

Ipspect the alignment and principal_dimensions of the turbine guide bearing
hracket before welding.
\

Table 4 — Guide bearing support bracket measurements

Transport the guide bearing support bracket segments to the turbine housing cqver and
placing them on the supports.
1

support

bracket

Minimum no. of

Item Tolerance Measurement Iqcation
measurements

Chobentricity To be determined by 4 Upper flange offguide
turbine suppiier bearing support bracket

. Lo To be determined by Orientation of guide

Orientation in plan . . 1 .

turbine supplier bearing support bracket

Elevation To be Qetermlngd by 4 Top surface of guide
turbine supplier bearing support bracket

Level To be determined by 4 Top surface of guide

turbine supplier

bearing support bracket

— NDT of the welding seams.

— Proper fixation of the guide bearing support bracket.

The guide bearing support bracket should be set concentric to the centre of distribution pipe

nozzle flanges.
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d)

5.1.

a)

b)
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Additional information

The sequence for the installation of the guide bearing support bracket should be provided
by the turbine supplier.

19 Step 19: Handing over to concreting phase

Objective of work in the step

— Transfer the work space to the civil contractor.

Explanation of work

— The turbine supplier should confirm that the turbine housing cover and guide bearing
support bracket has been installed and aligned properly and are ready for concreting.

— There s normalty an offfictal transfer of the working area of the turbine nousifg cover
gnd guide bearing support bracket from the turbine supplier to the civil~conptractor.
Typically, the transfer is documented with some type of signed form.

Recpommendations

N/A

Additional information

N/A

.20 | Step 20: Embedment up to generator floor

Objgctive of work in the step

— HEmbed all embedded parts including, but not limited'to, the turbine housing cover, guide
hearing support bracket and the turbine and/or ‘generator component anchorg, plates
gnd pipes.

Explanation of work

— Rlace the concrete around the remaining embedded components.

Recpmmendations

The [concrete pour rate, pour/step heights and allowable differential levels should bg agreed

by the concerned parties during\the early stages of project development due to the¢ critical

imp43cts (on schedule and costs) of the design and installation of embedded parts.

Additional Information

Carg should be takenv~when pouring concrete not to damage any of the embedded

components or the piping.

If the generatorscomponents need to be embedded in the primary concrete, it sHould be

congidered in-this step.

.21 [ Step 21: Handing over to installation

Objgctive of work in the step

— Transfer the work space to the turbine supplier/installer.
Explanation of work

— There is normally an official transfer of the working area from the civil contractor to the
turbine supplier/installer. Typically, the transfer is documented with some types of signed
form.

Recommendations
N/A

Additional information
N/A
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Step 22: Guide bearing support bracket dimensional inspection after
embedment

a) Objective of work in the step

— Determine the shape and location of the guide bearing support bracket after embedment.

b) Expl

anation of work

— Take measurements.

c) Recommendations

The guide bearing support bracket concentricity, elevation and level should be checked to
see if the readings, taken in Step 18: Installation of guide bearing support bracket, have
changed after concreting.

d) Addi
Dep

tional information
ending on the design of the components or if the components were distorted o

durirrg concreting, some adjustments such as re-machining, grinding or shimming

requ

5.1.23

a) Objd
- H

ired on the machined surfaces to get them within the tolerance.

Step 23: Corrosion protection for embedded parts
ctive of work in the step
rotect the water passage side of embedded parts againsi/corrosion.

b) Explanation of work

—
- A
c) Rec
Corr|

repare the embedded parts for corrosion protectiott.
pply the corrosion protection.
bmmendations

psion protection specification should beprovided by the turbine supplier.

d) Additional information

All t

bmporary measures installed during the turbine embedded parts installation,

stiffeners and supports, should be removed at this stage

5.1.24

Step 24: Turbine embedded parts complete

This step defines the end of the process.

5.1.25

Step 25: Turbine’mechanical parts Installation

This stefp identifies the beginning of the next group of activities.

52 T
5.2.1

This ste

5.2.2

urbine-mechanical parts

Step 1: Turbine embedded parts complete

r moved
may be

such as

p identifies the end of the previous group of activities.

Step 2: Installation of turbine guide bearing housing

a) Objective of work in the step

— Install the turbine guide bearing housing.

b) Expl

anation of work

— Assemble the turbine guide bearing housing and install it.

c) Recommendations

N/A
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d) Additional information

The installation of the turbine guide bearing housing should not interfere with the
measurements being taken during unit alignment.

The turbine guide bearing housing cover will serve as support for turbine shaft and might
be assembled with turbine shaft.

5.2.3
a) Objective of work in the step

Step 3: Installation of turbine shaft

— Install the turbine shaft.

b) Explanation of work

— Rfacetheturbime shaftinto the turbine guide bearing housing.
— Assemble turbine guide bearing housing cover to support the turbine shaft.
— Align the turbine shaft.

c) Recpmmendations

The |concentricity, elevation and level of the turbine shaft should 'be” aligned within the
tolerfances listed in step 4: Turbine shaft free.

d) Add;ional information

Ins
the

me cases, the turbine guide bearing housing cover and*shaft are assembled|outside
urbine pit and installed as an assembly.
5.2.4 Step 4: Turbine shaft free
a) Objdctive of work in the step

— [Hstablish the turbine shaft free condition.
b) Explanation of work

— $haft free is defined as the handoverfrom the turbine supplier to the generator gupplier.
c) Recpmmendations

The|items showed in Table 5 should be checked.

Table 5 — Shaft measurements

Item Tolerance No. of measurements Measurement Iqcation
Distance betweer] turbine
irbine shaft To be determined by shaft and refefence

4 (every 90°)

O -

bncentricity turbine supplier surface at turbing guide

bearing houging

Turbine shaffsupper
coupl|ng/flange level

To be determined by both
turbine and generator
suppliers

4 (every 90°)

On flange face mpchined
bands

Turbine shaft upper
coupling flange elevation

To be determined by
turbine suppliers

On flange face machined
bands

d)

Additional information

The turbine shaft is normally installed at a lower elevation than its operational elevation.
This is required in order to assemble the turbine and generator shafts. The amount below
its normal operating elevation should be agreed to by the turbine and generator suppliers.

The concentricity, level and elevation of the shaft and the runner elevation defined by the
centre of the flanges of the nozzles should be checked.

The actual values should be communicated from the turbine supplier to the generator
supplier.

The nozzles will be aligned according to the result of turbine shaft free in Step 9: Installation
of nozzles.
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5.2.5 Step 5: Generator installation

This step identifies a group of activities covered in detail in IEC 63132-2.

5.2.6 Step 6: Unit alignment

a)

b)

c)

The items showed in Table 6 should be checked.

Objective of work in the step
— Align the unit.
Explanation of work

— In order to perform the unit alignment, a minimum of four guide bearing segments (at the

guide bearing closest to the thrust bearing), spaced 90° apart, need to be installed and
have their clearance set at a small value to limit the lateral movement while still allowing
the unit to rotate freely. All other interferences (bearings, seals, bearing covers, etc.)
ghould be removed.

Rotate the unit and perform all measurements and adjustment to achieve fequired
tplerances.
S
g

ecure the shaft system to allow the bearing, shaft sealing and,caver installation and
djustment.

Recpmmendations

Table 6 — Unit alignment measurements

Minimum no. of

Measurement lpcation
measurements

tem Tolerance

0,05 x L/'D mm (peak to peak)
Minimum: half of the design
Shalft run-out radial clearance of the bearing:
Maximum: 1,5 times the design
radial clearance of the béearing.

4 readings for each dial

indicator at each bearing? At each bearing

Shaft|verticality 0,06 mm/m 4 readings® Shaft
Distance betjveen
Shaft cncentricity To be determln(—_:‘d by turbine 4 (every 90°) tu_rbme §haf anc_l
supplier turbine guide bhearing
housing
Shaftlelevation To be determin(_ed by turbine 1 Lower flange syrface of
supplier turbine shpft

a

Readings at the{guide bearing closest to the thrust bearing should be used to compensate the trgnslation
movement within\this bearing to determine the pure rotation movement at the measured guide bearing |Journals.

Therg are“many methods in measuring shaft verticality; however, they all require rotations. One common
methiodis'te’ mount a level on the shaft body and record the level at every 90° positions. The verticallty of the
shaff is\obtained by calculating the best centre of the 4 readings. The verticality is corrected by re-aligning the
thrust bearing horizontal plane.

d)

Refer to the unit alignment step in the appropriate turbine flow chart to determine the
applicable turbine tolerances that should be applied during the unit alignment.

Straightness verification may be useful to determine the cause of the run-out problem.

For the applicable generator tolerances that should be applied during unit alignment, refer
to step 15: Unit alignment of IEC 63132-2.

Additional information

For thrust bearings which are rigidly supported, the axis of rotation passes through the
centre of the guide bearing closest to the thrust bearing and is perpendicular to the plane
of the thrust bearing pads (sliding surface). For thrust bearings which are hydraulically self-
levelling, two guide bearings should be installed to define the axis of rotation. The axis of
rotation is the axis passing through the centre of the two guide bearings.
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criteria for the shaft runout tolerance do not apply.

5.2.7

Step 7: Turbine guide bearing assembly and adjustment

a) Objective of work in the step

— Install the turbine guide bearing.

b) Exp

lanation of work

— Complete the installation and adjustment of the turbine guide bearing.

c) Recommendations

The

tolerances should be provided by the turbine supplier.

d) Addei](ional information

Wh

n the water cooling pipes are installed in the bearing oil reservoir, a préssure test of

cool|ng pipes should be done.

The

A le@kage test for the oil reservoir may be required.

5.2.8

Step 8: Installation of rail system for turbine parts transportation

a) Objgctive of work in the step

Ipstall the rail system for turbine parts transportation.

b) Explanation of work

Ipstall the rails on foundation.
Install the transportation cart on the rails.

c) Recpmmendations

N/A
d) Additional information
N/A
5.2.9 Step 9: Installation of-nozzles

a) Obj

gctive of work in the step
Ipstall the nozzles(see Figure 5).

b) Explgnation of wark

Determinedhe dimensions of adaption plates between nozzle and distribution p
Hlace the-nozzles on transportation system.
Transport nozzles to turbine housing.

ift up and install nozzles to distribution pipn

Align and dowel the nozzles.

c) Recommendations

The items showed in Table 7 should be checked.

oil reservoir and the oil circulating system should be completely cleaned-up infernally.

pe.
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Table 7 — Nozzles measurements

Item

Tolerance

Minimum no. of
measurements

Measurement location

No

zzle elevation

To be determined by
turbine supplier

Number of nozzles

Relative elevation of
nozzle centre to turbine
shaft

Nozzle distance

To be determined by
turbine supplier

Number of nozzles

Distance of nozzle to
turbine shaft centre

Nozzle offset

To be determined by
turbine supplier

Number of nozzles

Offset of nozzle centre to
turbine shaft centre

d) Additional information

The
etc.

sequence of installation may be changed depending on the design, and sjte Conditions,

Seve¢ral measurement methods of nozzle position are existing. (i.e. laser tracker, mgasuring

tem

plates etc.)

[/
S

2\
[ “
N

Figure 5 — Nozzles installation

5.2.10 Step 10: Installation of deflector systems

a)

b)

Objective of work in the step

Install the deflector systems.

Explanation of work

Install deflectors to the nozzles.

Install mechanical operating system of deflector.

Install deflector servomotor(s).

Align and test deflector system.

IEC
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c) Recommendations
The tolerances should be provided by the turbine supplier.
d) Additional information
The sequence of installation may be changed depending on the design, and site conditions,
etc.
5.2.11 Step 11: Installation of water guide shield
a) Objective of work in the step
— Install water guide shield to turbine housing cover.

b) Explanation of work

— Rlace water guide shield on transportation system.
— Transport water guide shield to turbine housing.
— Uift up and install water guide shield to turbine housing cover.
— Ipstall sealing system and align the position of water guide shield.
c) Recpmmendations
The|tolerances of sealing system should be provided by the turbine supplier.

d) Additional information

5.2.12 | Step 12: Installation of turbine runner
a) Objgctive of work in the step
— Ipstall the turbine runner.
b) Explanation of work
— Place the turbine runner on transpartation system.
— Transport the turbine runner to turbine housing.
— Lift up and install the turbinelrunner to turbine shaft.
c) Recpmmendations

The |concentricity and elevation of turbine runner should be checked. The valueg for the
condentricity and elevation tolerance should be provided by the turbine supplier.

For a Pelton turbiné, elevation of the runner is critical. It should be noted that the elevation
during erection may differ to the operational elevation.

d) Additional infermation

In mlany cases, the shafts coupling holes will be marked with numbers. In this casg, these
holep will-determine the angular positioning. When numbers are not marked, it is| a good
practice’to match the high point on shaft flange to the low point on the runner flangg.

Several measurement methods of runner position are existing.

5.2.13 Step 13: Remaining turbine parts installation completion
a) Objective of work in the step

— The remaining turbine parts installation is completed.
b) Explanation of work

— Install the walkway, handrails, instrumentation, piping, cabling, drainage pumps, shaft
protection tube etc.

— Install bearing oil system, governor oil system, speed control system, oil vapour system,
drainage and dewatering system, etc.

c¢) Recommendations
N/A
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d) Additional information

N/A

5.2.14
a) Obje

Step 14: Cleaning, painting and inspection before initial tests
ctive of work in the step

— Perform a final clean up and touch-up painting of whole unit.

b) Explanation of work

— Cleaning, touch-up painting and inspection.

c) Recommendations

N/A

d) Additional information

Check all monitoring devices and electrical components for their operating ability.

All elI)ectricaI signals are tested during pre-commissioning in order to enstire the o

relia
5.2.15

This ste

5.2.16

This ste

ility of the turbine.
Step 15: Turbine mechanical parts complete

p defines the end of the process.

Step 16: Commissioning

p identifies the next group of activities.

berating
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LIGNES DIRECTRICES DES PROCEDURES ET

TOLERANCES D’INSTALLATION DES MACHINES HYDROELECTRIQUES -

Partie 6: Turbines Pelton verticales

1 Domaine d’application

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

des toléfances adéquates pour linstallation des turbines Pelton verticales. Il
un assemblage type, et chaque utilisation du terme “turbine” dans le présent déc¢un
référenge a une turbine Pelton verticale. Il existe de nombreuses fagons d’assembjer un
Les dimensions et la conception de la machine, le plan de la centrale électriqué-ol I’éch
des livraisons des composants constituent quelques éléments qui peuvent)résulter e
d’étapes ou I'élimination de certaines étapes et/ou des séquences d’assgmblage.
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4 Organigramme d’installation

4.1 Composants encastrés de la turbine

La Figure 1 représente un organigramme d'installation générique des composants encastrés
de la turbine Pelton.
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Figure 1 — Organigramme d'installation générique —
Composants encastrés de la turbine Pelton
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4.2 Composants mécaniques de la turbine

La Figure 2 représente un organigramme d'installation générique des composants mécaniques
de la turbine Pelton.
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Figure 2 — Organigramme d'installation générique —
Composants mécaniques de la turbine Pelton
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5 Etapes

5.1

5.1.1

Composants encastrés de la turbine

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

c) Recpmmandations
N/A

d) Infolmations additionnelles

Il convient de fournir un nombre suffisant de repéres pour établir la ligne centra
et I'élévation du groupe.

le, I'axe

riétaire,

Selon le systéme d'exécution du projet (clé en main, conception<construction, etc.),
les repéres ou leurs points de référence peuvent étre fournis)'par le prop
le cantractant du génie civil, etc. Il incombe au fournisseur des‘repéres ou de

de rg¢férence de veiller a ce qu’ils soient corrects.

Il convient que le type de repére (coordonnées x, y, z, défifiition des axes et élé
etc.

Il copvient que le fournisseur de la turbine prenne soin de transférer les repéres nécs
tout [au long de l'installation et/ou du bétonnage pour_assurer que les repéres de
accgssibles pendant 'assemblage du groupe.

5.1.2

a) Objegctif de la tache pour cette étape

b) Explication de la tache

¢) Recpmmandations

Des|conceptions-différentes exigent des tolérances différentes; il convient par con
que [le fournisseur de la turbine spécifie les tolérances. Il est considéré comme un
pratique;

ait fait 'objet d’un accord avant le commencement des travaux.

encastrée

Ihstaller la tuyauterie encastrée.\dans le béton primaire et les fondations
de la turbine aux emplacements appropriés.

Ipstaller la tuyauterie enicastrée dans le béton primaire et ses systémes de sup

Ipstaller les composants des fondations du bati de la turbine et le systéme de r3
le transport des comiposants de la turbine, etc.

d’effectuer les contréles non destructifs applicables (c’est-a-dire les ins

Etape 2: Installation des fondations du bati de la turbine et de la tuyauteti

5 points

vations,

pssaires
meurent

du bati

bort.

ils pour

séquent
e bonne

bections

wistielles les - essais dea nression-sur la tuvautgria las assals-sur les ioints-soud
WSt e+Hes5—+85-8sSaHs— a8 pressich-sti—iatdyauteHe—+16S joHRts—sSsoua

5s);

oo OO

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 des fondations.

Selon la conception, le systéme de rails pour le transport des composants de la turbine peut
ne pas exiger de composants des fondations.

Selon la taille du groupe, une colonne de support de plateforme peut étre installée
dans le passage d'eau sous le bati de la turbine.
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Etape 3: Scellement des fondations du bati de la turbine

a) Objectif de la tdche pour cette étape

— Sceller les fondations du bati de la turbine et de la tuyauterie dans le béton primaire.

b) Expl

ication de la tache

— Sceller les composants des fondations du bati de la turbine et le systéme de rails pour
le transport des composants de la turbine, etc.

c¢) Recommandations

Il convient de veiller a ne pas endommager les composants encastrés ou la tuyauterie lors

dub

étonnage.

d) Informations additionnelles

Selo
ne p

Selg
le pd

5.1.4

a) Obje
-
€
b) Expl
!
{
c) Rec
Veéri
dans
d) Infor
N/A

5.1.5
a) Objd

n la conception, le systéme de rails pour le transport des composants de la turb
as exiger les composants des fondations.

n la taille du groupe, une colonne de support de plateforme peut étré-encastr
ssage d'eau sous le bati de la turbine.

Etape 4: Vérification des fondations du bati de la turbine.ét,de I’espace d
travail

ctif de la tache pour cette étape

onfirmer que les fondations du bati de la turbine ont été installées
mplacement, en vérifiant que l'installation est conforme a la conception et que
I’espace de travail est suffisant.

cation de la tache

orsque l'espace de travail est jugé acceptable, les travaux d'installation de 4
euvent commencer.

bmmandations

ier que les composants des fondations du béati de la turbine ont été in
le respect des tolérances stipulées par le fournisseur de la turbine.

mations additionnelles

Etape 5: Transfert'pour installation

ctif de la tache pour cette étape

ransférer |'espace de travail au fournisseur/installateur de la turbine.
cation deyla tache

a zong de travail du bati de la turbine fait normalement I'objet d’'un transfer
u<€ontractant du génie civil au fournisseur/l'installateur de la turbine. Le tran

g
g

ne peut

Be dans

e

au bon
I'accés

turbine

stallées

officiel
sfert est

énéralement documenté parun formulaire Qigm:’x

c) Recommandations

N/A

d) Informations additionnelles

N/A

5.1.6

Etape 6: Installation du bati de la turbine

a) Objectif de la tdche pour cette étape

— Installer le bati de la turbine (voir la Figure 3).

b) Expl

ication de la tache

— Transporter les segments du bati de la turbine vers les fondations et les placer sur
les supports.

— Souder, par soudure de pointage, les segments du bati de la turbine.
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— Inspecter I'alignement et les dimensions principales du bati de la turbine avant soudage.
— Souder le bati de la turbine.

— Inspecter I'alignement et les dimensions principales du béati de la turbine aprés soudage.
— Installer la plateforme d’inspection.

c) Recommandations

Il convient de vérifier les éléments indiqués dans le Tableau 1.

Orientation dans le plan

Concentricité

Béti de la turbine

§'+T
N

\

Figure 3 — Installation du bati de la turbine

Tableau 1 — Mesurages du béati de la turbine

IEC

Elément

Tolérance

Nombre minimal de
mesurages

Emplacement de[mesure

Concentricité

A déterminer par le
fournisseur de la turbine

Nombre d’injecteurs

Parois internes du bati de
la turbine

Orientation dans le plan

A déterminer par le
fournisseur de la turbine

Orientation du bati de la
turbine

Elévation

A déterminer par le
fournisseur de la turbine

Nombre d’injecteurs

Surface supérieure du
bati de la turbine

Niveau

A déterminer par le
fournisseur de la turbine

Nombre d’injecteurs

Surface supérieure du
bati de la turbine

— Contréles non destructifs des joints soudés

— Fixation adéquate du béati de la turbine.

Outre les exigences ci-dessus, il convient de vérifier les dimensions principales.



https://iecnorm.com/api/?name=150709975e59b834a0d851bcf1191b53

- 38 - IEC 63132-6:2023 © |IEC 2023

Les tolérances et les emplacements de mesure des dimensions principales sont indiqués
sur les dessins du fournisseur de la turbine.

Il convient que le bati de la turbine soit concentrique a I'axe théorique du groupe (repére)
et a la ligne centrale.

d) Informations additionnelles

Il convient que le fournisseur de la turbine spécifie la séquence d’installation du bati
de la turbine.

Des supports ou des entretoises adéquats sont exigés pour empécher tout déplacement ou
toute déformation du bati de la turbine pendant la deuxiéme étape de bétonnage.

5.1.7 Etape 7: Transfert pour la phase de bétonnage

a) Objdctif de la tache pour cette étape
— Transférer I'espace de travail au contractant du génie civil.
b) Explication de la tache

convient que le fournisseur de la turbine confirme que le bati de laturbine a ét§ installé
t aligné correctement et est prét pour le bétonnage.

I

g

— Ua zone de travail du bati de la turbine fait normalement l'objet d’'un transfer} officiel

du fournisseur de la turbine au contractant du génie civil. Le-transfert est générplement

documenté par un formulaire signé.

c¢) Recpmmandations
N/A

d) Infoimations additionnelles

N/A

5.1.8 Etape 8: Scellement des fondations 'de la tuyauterie du distributeur
a) Objgctif de la tdche pour cette étape

— lpstaller et sceller les fondationsyde la tuyauterie du distributeur.
b) Expljcation de la tdche pour cefte-étape

— Ipstaller les fondations dejla tuyauterie du distributeur.

[da)

celler les fondations de la tuyauterie du distributeur et la partie inférieure|du bati
de la turbine.

c) Recpmmandations

I| convient que’la vitesse de bétonnage, la hauteur des coulées/étapes et les diffgrences
de niveauxyadmissibles aient fait I'objet d’un accord entre les parties concernées durant
les phases préliminaires de développement du projet, étant donné les réperqussions
dgritiques (sur I'échéancier et le budget) liées a la conception et a l'installation| du bati
de\la‘turbine.

d) Informations additionnelles
Il convient de veiller, lors du bétonnage, a ne pas endommager les composants encastrés
ou la tuyauterie.

5.1.9 Etape 9: Transfert pour installation

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

b) Explication de la tache

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

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

5.1.10 Etape 10: Installation de la tuyauterie du distributeur
a) Obijectif de la tache pour cette étape
— Installer la tuyauterie du distributeur (voir la Figure 4).
b) Explication de la tache
— Transporter et assembler les segments de la tuyauterie du distributeur.

— Aligner les brides de la tuyauterie du distributeur (élévation, orientation, distance et
décalage).

— Ipstaller et souder les plaques d’acier entre les brides de la tuyauterie du distributeur et
le bati de la turbine.

c) Recpmmandations
Il copvient de vérifier les éléments indiqués dans le Tableau 2.

Orientation

Tuyauterie du distributeur

IEC

Figure 4 — Installation de la tuyauterie du distributeur
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Tableau 2 — Mesurages de la tuyauterie du distributeur

Elément Tolérance Nombre minimal de Emplacement de mesure
mesurages
] A déterminer par le Elévation du centre des
Elévation . P . Nombre d’injecteurs brides de la tuyauterie du
fournisseur de la turbine S
distributeur
A déterminer par le Orientation des brides de
Orientation . P . Nombre d’injecteurs la tuyauterie du
fournisseur de la turbine A
distributeur
. Distance entre les
. A déterminer par le s surfaces des brides de la
Distance . . Nombre d’injecteurs ) e
fournisseur de la turbine tuyauterie du distributeur
et e centre de Ja|turbine
. Décalage entrel¢ centre
Décalage A déterminer par le Nombre d'iniecteurs des prides d¢ la
9 fournisseur de la turbine ! tuyauterie'du disfributeur
et le centre de la[turbine
— (Contréles non destructifs des joints soudés.
— Hixation adéquate du bati de la turbine.
Outre les exigences ci-dessus, il convient de vérifier les dimensions principales.
Les [tolérances et les emplacements de mesure des ditmensions principales sont indiqués
sur les dessins du fournisseur de la turbine.
d) Infolmations additionnelles
L’orientation et la distance des brides de la tuyauterie du distributeur doivent étre ajustées
par dles plaques d’adaptation entre les injectetrs et la tuyauterie du distributeur.
Il eXiste plusieurs méthodes de mesurelde la position de la tuyauterie du disf{ributeur
(c’egt-a-dire, suiveur a laser, gabarits:de mesure, etc.).
5.1.11 | Etape 11: Installation de la-tuyauterie encastrée dans le béton secondairp

a) Objdctif de la tdche pour cette étape

b) Explication de la tache

c¢) Recpmmandations

Il c
ess
des

autour du bati de la turbine et de la tuyauterie du distributeur

Ipstaller la tuyauteriesencastrée.

gvant le bétonnage final.

gnvient ‘d’effectuer des contréles non destructifs (c’est-a-dire, inspections v

Installation dexlatuyauterie autour du bati de la turbine et de la tuyauterie du dis{ributeur

suelles,
bnnelles

gdisXde pression, essai sur les joints soudés) et des vérifications dimensi

mplacements de Ia tuyauterie.

Il convient de prendre en considération les mesures préventives suivantes:

installer des supports de la tuyauterie pour I'empécher d'étre déplacée ou endommagée

durant le bétonnage;

couvrir/bloquer les ouvertures de la tuyauterie pour empécher le béton de pénétrer

a l'intérieur de la tuyauterie durant le bétonnage.

Informations additionnelles
N/A
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5.1.12 Etape 12: Application d’une mise sous pression et essai de la tuyauterie du

distributeur

a) Objectif de la tdche pour cette étape

— Vérifier la déformation et I'intégrité (étanchéité a I'eau) de la tuyauterie du distributeur
lorsqu’elle est mise sous pression.

— Relacher certaines contraintes locales élevées exercées sur les soudures, afin
d’améliorer la durée de vie en fatigue de la tuyauterie du distributeur.

b) Explication de la tache

— Obturer al’aide de couvercles temporaires la bride d’entrée et toutes les brides de sortie
des injecteurs de la tuyauterie du distributeur.

(.

Rec
L’'es
que

Infor

Selo

Le fournisseur de la turbine indique généralement une procédure d'application de m

pres
Afin

pour qu'elle soit supérieure au point de rosée" de l'air ambiant de maniére
la cqndensation de I'eau sur les surfaces. Toltefois, selon les dimensions de la tu

dud

Il eqt nécessaire de contrbler la pression de la tuyauterie du distributeur tout

de I’

13
Objgctif de la tache pour cetteétape

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

Expl
-1

Q)

Rec

|
du fournisseur de la turbine au contractant du génie civil. Le transfert est génér,
g

emplir [a tuyauterie du distributeur avec de l'eau.
oumettre la tuyauterie a une mise sous pression.
érifier les fuites éventuelles.

bmmandations

ai de pression utilise généralement 150 % de la pression de~conception. Il
e fournisseur de la turbine indique la pression, la durée et les~parametres de |

mations additionnelles

n la conception de génie civil et mécanique, I’essai de pression peut ne pas étr

sion qui définit le nombre de pas, la durée et les'pressions de chaque pas, etc
de faciliter la détection de toute fuite, il est utile de contrbler la température

stributeur et les conditions sur le site,cette méthode n’est pas toujours possih

Bssai.

Etape 13: Transfert pour-a phase de bétonnage

cation de la tache

été installétet aligné correctement et est prét pour le bétonnage.
a zone(de“travail du bati de la turbine fait normalement I'objet d’'un transfer

ocumenté par un formulaire signé.

tonvient
essai.

e exige.
se sous

de |'eau
n éviter
yauterie
le.

au long

convient que ‘le fournisseur de la turbine confirme que la tuyauterie du disfributeur

officiel
alement

mmandationec
SttohS

N/A

2}
T ot

Informations additionnelles

Cert

aux

aines mesures sont exigées avant le transfert pour éviter toute déformation
de la tuyauterie du distributeur lors du bétonnage et/ou tout transfert de charge excessif

structures de génie civil aprés la mise en service.

Exemples de méthodes courantes:

— Maintenir la tuyauterie du distributeur a une pression inférieure a la pression d’essai.

— Surveiller la pression et la température de la tuyauterie du distributeur et les ajuster
lorsque cela est exigé.
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5.1.14 Etape 14: Scellement du bati de la turbine et de la tuyauterie du distributeur

a) Objectif de la tdche pour cette étape

— Sceller le bati de la turbine et la tuyauterie du distributeur.

b) Explication de la tache

— Installer les renforts.

— Placer les coffrages.

— Bétonnage.

c) Recommandations

5.1

a)

b)

d)

5.1

c)

15

.16

Il convient que la vitesse de bétonnage, la hauteur des coulées/pas et les différences

de nmmmmm
préliminaires de développement du projet, étant donné les répercussions g

(sur
de |4

Apré
derr
une

Infolmations additionnelles

Il co
ou |3

Obje
_—

Explication de la tache

- |
d
d

Rec
N/A

Infoimations additionnelles

N/A

Objg
—

I'échéancier et le budget) liées a la conception et a I'installation du bati de 1a ty
tuyauterie du distributeur.

s le bétonnage du bati de la turbine, il convient de vérifier la présencge d’espac
ere les plaques d’acier, généralement par un essai au marteau.pNl convient d’s
njection de coulis afin de combler ces espaces vides.

tuyauterie.

Etape 15: Transfert pour installation
ctif de la tache pour cette étape
ransférer I'espace de travail au fournisseurfinstallateur de la turbine.

a zone de travail fait normalement I'objet d’un transfert officiel de le con
u génie civil au fournisseur/installateur de la turbine. Le transfert est génér
ocumenté par un formulaire sighé.

bmmandations

distributeur aprés scellement
ctif de-fatadche pour cette étape
éterminer la forme et I'emplacement du bati de la turbine et de la tu

phases
ritiques
rbine et

bs vides
ffectuer

hvient de veiller, lors du bétonnage, a ne pas endommager les composants encastrés

tractant
alement

Etape 16; Inspection dimensionnelle du bati de la turbine et de la tuyautérie du

yauterie

d

wdistributeur qlnrén: scellement

Expl

ication de la tache

— Effectuer des mesurages.

Recommandations

Il convient de vérifier la concentricité, I'orientation dans le plan, I'élévation et le niveau
du bati de la turbine afin de déterminer si les valeurs lues a I'étape 6: Installation du bati
de la turbine, ont changé apreées le bétonnage.

Il convient de vérifier I'orientation, I'élévation, la distance et le décalage des brides
de la tuyauterie du distributeur afin de déterminer si les valeurs lues a I'étape 10:
Installation de la tuyauterie du distributeur, ont varié aprés le bétonnage.
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d) Informations additionnelles
Selon la conception des composants ou si les composants ont été déformes ou déplacés
pendant le bétonnage, quelques ajustements comme un réusinage, un meulage ou la pose
de cales peuvent étre exigés sur les surfaces usinées pour qu’elles s’inscrivent
dans les limites de tolérances.

5.1.17 Etape 17: Installation du couvercle du bati de la turbine

a) Objectif de la tAche pour cette étape
Installer le couvercle du bati de la turbine.

b) Explication de la tache

— ransférer les ngmpnfq du couvercle du bati de la turbine vers cette derniere

$ouder, par soudure de pointage, les segments du couvercle du bati de la turbine.

— Ipspecter I'alignement et les dimensions principales du couvercle du bati de I turbine
vant soudage.

Q)

— $Souder le couvercle du bati de la turbine.

— Ipspecter l'alignement et les dimensions principales du couvercle du bati de I turbine
preés soudage.

Q)

c¢) Recpmmandations
Il copvient de vérifier les éléments indiqués dans le Tableau 3.

Tableau 3 — Mesurages du couvercle du bati de la turbine

Nombre minimal de

Elément Tolérance Emplacement de[mesure
mesurages
A déterminer par le Diamétre intérigur du
Copncentricité 4 couvercle du baji de la

fournisseur de la turbing

turbine
Orientation dans le plan A déterminer parle 1 Orientation du cduvercle
P fournisseur desla_turbine du bati de la tyrbine

Surface supériejure du

Elévation A c_letermlner par Ie_ 4 couvercle du bati de la
fournisSeur de la turbine .
turbine
A'déterminer par le Surface supériejure du
Niveau P 4 couvercle du bati de la

fournisseur de la turbine .
turbine

— (Contrélesmon destructifs des joints soudés

d) Infolmations additionnelles

Il convient que le fournisseur de la turbine spécifie la séquence d’installation du cq)uvercle
du batrdetaturbime:

5.1.18 Etape 18: Installation du croisillon de support du palier guide
a) Objectif de la tache pour cette étape

— Installer le croisillon de support du palier guide.
b) Explication de la tache

— Transférer les segments du croisillon de support du palier guide vers le couvercle du bati
de la turbine et les placer sur les supports.

— Souder, par soudure de pointage, les segments du croisillon de support du palier guide.

— Inspecter 'alignement et les dimensions principales du croisillon de support du palier
guide de la turbine avant soudage.

— Souder le croisillon de support du palier guide.
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— Inspecter l'alignement et les dimensions principales du croisillon de support du palier
guide aprés soudage.

c) Recommandations

Il convient de vérifier les éléments indiqués dans le Tableau 4.

Tableau 4 — Mesurages du croisillon de support du palier guide

Elément Tolérance Nombre minimal de Emplacement de mesure
mesurages
A déterminer par le Bride supérieure du
Concentricité £ - P . 4 croisillon de support du
ournisseur de 13 turbine
parer gurde
. . A déterminer par le Orientation ‘du cdoisillon
Orientdtion dans le plan - . 1 .
fournisseur de la turbine de support,du palier guide
A A4 . Surface‘supériejure du
Elévation A Qetermlner par Ie. 4 croisillon de support du
fournisseur de la turbine . .
palier guide
N . Surface supérieure du
. A déterminer par le .
Niveau - . 4 croisillon de support du
fournisseur de la turbine . .
palier guide

— (Contréles non destructifs des joints soudés.
— FRixation adéquate du croisillon de support du patier/guide.

Il convient que le croisillon de support du palier guide soit concentrique a 'axe dep brides
des |injecteurs de la tuyauterie du distributeur.

d) Infolmations additionnelles

Il cgnvient que le fournisseur de la turbine spécifie la séquence d’installation du droisillon
de slupport du palier guide.

5.1.19

a) Objdctif de la tache pour cette\étape

Etape 19: Transfert pour la‘phase de bétonnage

— Transférer I'espace de.travail a le contractant du génie civil.
b) Expljcation de la tache

I| convient que le fournisseur de la turbine confirme que le couvercle du bati de Ig turbine
gt le croisillen~de support du palier guide ont été installés et alignés correctgment et
dont préts pour le bétonnage.

LUa zone de travail du couvercle du bati de la turbine et du croisillon de support du palier
duidé fait normalement I'objet d'un transfert officiel du fournisseur de la| turbine
g ledcontractant du génie civil. Le transfert est généralement dogumenté
parum formutaire sigme:

c¢) Recommandations
N/A

d) Informations additionnelles
N/A

5.1.20 Etape 20: Scellement jusqu’au plancher de I’alternateur
a) Objectif de la tdche pour cette étape

— Sceller toutes les composants encastrés y compris, entre autres, le couvercle du bati
de la turbine, le croisillon de support du palier guide et les ancrages des composants,
les plaques d'assise et les tuyaux de la turbine et/ou de I'alternateur.

b) Explication de la tache

— Bétonner les composants encastrés restants.
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