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FICHTNER
Operation & Maintenance Organisation (Typical)

Project Owner

HPP Director
(Hydro Power Plant)

Administration
& Finance

Operation Maintenance

Support Functions
Operations Manager

External Support

Maintenance Manager Coordinator Support Funct. Suppliers or Specialists
1. Shift operator 1. Electrical 1. Civil & Hydr. Structures 1. E&M, MV &HV
2. Shift operator 2. Mechanical _ 2. EHS (Environmental, 2. Controls & Protection
3. Shift Operator (float) 3. Controls & Protection Health & Safety) 3. Civil
4. Spare parts Mgmt. 3. Purchasing & Logistics g 'IIE'EI'Sn'ng
! ini
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Operation & Maintenance Management

The level / # of required operators and maintenance staff is heavily dependent on
the degree and features of automation and (remote-) monitoring of the HPP, as
well as of the quality and reliability of the installed systems and equipment

The # of required Management / Area-Responsibility positions / functions is
heavily dependent on size, # of units and complexity of the HPP

The Owner / HPP Manager is responsible to plan, define and implement:

Operations & Maintenance structure, organization, staffing level

Selecting, hiring, training of the resources for the positions and tasks/activities
as planned in the O&M organization chart ,as per planned operating regime

Prepare and implement O&M plans, schedules, procedures, instructions, etc. "
for the specific systems and equipment in the HPP, on the basis of the O&M
manuals from the Contractor / Manufacturer

Staffing plan, including back up for vacation, sick periods, etc.




FICHTNER

Operation Management — detail planning

The Operations Manager is responsible to plan, define and implement:

Operators tasks and activities, including instructions procedures and reporting

templates, etc. for normal operation & failure conditions
hourly, at each start/ stop / load change, daily, weekly, etc.
definition of operational limits; normal exceptional; out of range, etc.
processes and procedures for failure, break down and emergency situations

reporting responsibility and priority in case of events / abnormal conditions, etc.
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Maintenance Management — detail planning

The Maintenance Manager shall review with the Engineer and the EHS
Manager the maintenance procedures supplied by the Contractor /
Manufacturer, as well as the required plant specific lock-out procedures:

in view of safety for staff and systems
completeness and applicability of the procedure within the integrated HPP
request additional details from the Contractor / E&M Supplier

prepare, complete & correct instructions, procedures, templates, etc. as needed,
with design, reference, bench mark values, e.g. from commissioning reports, etc. ey

- Note: System or E&M suppliers do many times not have sufficient experience or
understanding of the HPP environment, maintenance conditions & requirements

The Maintenance Manager is responsible to plan, define and implement:
periodic / routine Maintenance tasks and activities, including instructions,
procedures and reporting templates, etc.;
daily, weekly, monthly, yearly, etc.
processes and procedures for failure, break down and emergency situations
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Operation & Maintenance Management — detail planning

The O&M Managers shall define and coordinate between themselves

which readings, measurements, and checks the operators shall perform and
report periodically in support of the maintenance tasks

The Maintenance Manager shall coordinate with the Coordinator of
Support functions — Purchasing (approval by HPP Manager)

The ordering of materials, parts, and equipment, etc. —

Replacement of spare parts that have been used, and replacement for parts
which have been identified as being faulty / defective, etc.




Examples of Maintenance Instructions
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SISIAN 0608/MVE/AM/OZ15
Maintenance plan (for details please refer o the manual)
Activity Consumable Aot Interyal
Bearings lubrication MLGI 2 2x30 g 720 h
] Check of comosion protection 4300h
Turbine Removing the old grease from bearing housing 8700 h
Protection of unpainted metal parts Sesistin ML As required T20h
il change Hydraulic mineral il 50 W& 32 40 litres 17 500 h
Hydraulic il fitter change Filter element 1 piece 17500 h
system Pericdic check of oil filker T20h
Visual check of leakages 2000 h
Gearbox First oil change Pa0 150 VG-320 420 litres 400
Subsequent oil change 20000 h
Perodic check of oil filter 720 h
Walwe actuator Bearing lubrication HLGI 2 3g BTOO h
Generator Refiling lubrication umit MLGI 3 500 g 7200 h
Complete )
hydroelectric Inspection 24h
generating set
Complete Check of temperature conditions 2180 h
. E"i-‘“'"“ . Check of cable connections 4300 h
Fapmen General checking 4300 h
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Examples of Maintenance Instructions .... continued

1.2 jeal Replacement

WARNING!

DOC. Wa IO 1 kil ok M GENEFIAL DOCUMENT
MIV@ P 0g | o AFRIL. 2008, Par 11 16
e [ STAMDAAD I0M - V'3-08
WARMING!

The walve must be spprosimately al ambient lemperalure belor commencing menlenance,
ntherwise there i B danger of injury upon contact.

Before: commancing work on pressurised valve componsnts, complete occupatonsl setaty
st be guaranieed. The wave mus be emoed fom the pips.
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The valve must be approsimately at amblent tengeratwe before commencing malmenance,
mtherwise Fere i a danger of inpery upon contact.
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Examples of Maintenance Instructions .... continued

Where this replacement becomes necessary for a valve, the valve must be removed from the pipe and
cleaned thoroughty. Move the disc (2000) into the fully open position to ereate optimum working space.

The grub screws (4050) can now be loosened removed from the joints of the retaining ring (4000) to
remove the retaining ring (4000)

The seal (4010) can then be removed. Clean the sealing area of the valve body (1000) and disc{2000), and
the retaining ring (4000)

For assembly, position the disc into medium position and place the valve on a suitable surface to avoid
damaging the sealing face of the valve body flange. "—

Insert the seal (4010) as per the original configuration. Screw the bolts (4030) into the segments of the
retaining ring (4000) and place them into the groove intended for this purpose. We recommend aligning the
small part of the retaining ring o that it comes to rest at the bottom. The grub screws (4050) are then to be
shightly pre-tightened evenly. After visual checking of the sealing area the grub screws (4050) are to be
tightened evenly from opposing sides. M

The valve can now be opened shightly and re-closed. After completion of these tasks the visual setting is to
be checked using a seat pressure check. After successful checking, the grub screws (4050) are tightened
and secured by the centre punch to seécure the rétaining ring in the chosen position.
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Examples of Maintenance Instructions .... continued

3.1.1 Periodic maintenance

CAUTION: The control system of the dispenser is composed of moving parts. Therefore it is
dangerous to do any kind of maintenance while the qroup is operating.

Object Check Action
Periodic check of the painting of the |  Provide any adjustments. (see
components technical specification par. 1.3)
Metal structures Periodic check of the tightness of
the bolts

Periodic lubrication.

Periodic check of clearance : :
Replacement in case of excessive

Self-lubricating bushes between the pin and bushing

wear
Hydraulic cylinder Periodic check of internal leakage | Replace the seals if it's necessary S—
Object Check Action
Hydraulic piping See the chapter about the hydraulic
power pack

Clearance between the Annual verification of clearance
guide vanes and head | between the guide vanes and head

Restore the clearance =
+ bottom cover + bottom cover

Annual verification of clearance

Clearance between between the guide vanes

guide vanes

Disassembly the distributor and the
remake the clearances

check any cavitations damage Filling material by welding, may

Draft tube diffuser ; P e
provide air injection
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HPP Portfolio

31 (+9) Turbines at 11 (+2) SHPPs funded through the GAF-RE Programme

6 Turbine types (Pelton, Francis, Turgo, Crossflow, S-Turbine, Propeller)
Armenian, Russian and European Turbine Manufacturers

Visible range in difference of quality
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HPP Portfolio — Francis

. Francis Turbines

Francis Turbine : Local Production Francis Turbine: European Production
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HPP Portfolio — Pelton

. Pelton / Turgo Turbines

’

Turgo Turbine : Local Production Pelton Turbine: European Productlon
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Thank you for your Attention!
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Examples of Maintenance Instructions
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