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A2. STUDY OF THE MOST FREQUENT AND SEVERE FAULTS IN WIND 
FARMS DEPENDING ON THE CURRENT WIND TECHNOLOGIES 
DEPLOYED. 

 
Using the methodology developed in the previous activity, the most current faults will be analyzed. 
 
The faults to be included in the simulator will be selected according to the following criteria: 

• Likelihood to happen; 

• Severity; 

• Adaptability to a simulated environment. 
 

The use of images or even, videos will also be considered to complete the simulator explanations. 
 
In this activity further explanations on the diagnosis procedures will also be included as well as the 
comparison of the different tools such as the use of drones, ropes or visual inspections if they are 
applicable for the simulator. In the following table is summarized the failure rates and downtime, 
where it is clear that there is a certain correlation between both. 
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Figure 1: Failure rate and downtime survey of wind turbines located in Spain (Source: Estefania Artigao et alt.) 

A3. ANALYSIS OF THE MAINTENANCE PROCEDURES AND SOLUTIONS 
FOR MOST FREQUENT FAULTS. 

 
Once identified the maintenance subjects and the most important faults, the procedures to resolve 
them will also be simulated, to show the results before and after the reparation but only for the three 
initial maintenance activities identified to be integrated in the simulator: 
 

o Lock of the high-speed shaft 

o  High speed shaft coupling substitution 

o Replacement of the motor of the yaw moto-reductor 

 
Taking into consideration the complexity of the above maintenance procedures the finally selected 
have been those presented in the Functional Design and enclosed as ANNEX in this report. 
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The above three actions are in almost all cases part of more complex maintenance procedures, but 
they could be considered as representative of the typical actions to be integrated in the simulator. 
 
Additional explanations on best practices, solutions of logistics and use of cranes will complete the 
above actions to be later on integrated in the simulator. Besides de maintenance, the HSE issues will 
also be identified, especially those regarding with electrical shocks, height works, and elevators uses. 

In this report, A2 and A3 are merged 

 

1. (A2-A3) FAULTS, REPARATION AND MAINTENANCE PROCEDURES:1 

Some of the main faults, verification and maintenance procedures are presented in the following 
sections, they will be integrated progressively in the simulator in the different maintenance 
procedures. 

  

 

1 We would like to thanks to RENOVETEC, INGETEAM, COMSA and AEMER by the use of pictures from their 
reports. 
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1.1. Electrical. Components: 

 

Component: TRANSFORMER 

Typology Electrical 

Fault description The coils of the transformer should be centered if moves are observed. 

They should be centered to maintain the same distance between the three 

phases and to check that LV and HV coils are concentric. 

Fault verification - Voltage output variations 

- Visual identification 

Fault images 

 

Typical faults 

Maintenance 

procedure 

To center the coils, it is necessary to ground the transformer and to lock some 

connections in accordance with the instruction manual consignment.  

First, the silicone plug screws that hold the coils must be loosened. Then, the 

coils of the central phase should be placed, checking constantly the distances, to 

be able to place the other coils correctly. 

Finally, the silicone plugs have to be retightened to hold the assembly. 

Wrong connection 

Lack of 
isolation 

Inssuficient air flow 
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Component: TRANSFORMER 

  

Transformer adjustments 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1 ☐ 2☐ 3☐ 4☐ 5☐ High 

Startup test With the multimeter it is necessary to meter the output voltage in the sequential 

phases, to see if there is either any voltage variation or changes in the phases 

sequence. 

More 

information 

This kind of fault is more common in the old turbines and only if the transformer 

is settled in the nacelle. 
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Component: TRANSFORMER 

Typology Electrical 

Fault 

description 

General transformer view: 

 

General transformer overview (marked the faults below described) 

 

Short circuits due to excess heating in the transformer primary or secondary 
windings. It could be caused by low oil quality (there are conducted particles or 
water in the oil) or lightning strikes. Therefore, hot spots would be generated and 
could lead to fault in the insulation material. Another consequence could be the 
transient overvoltage leading to mechanical damage. 

Transformer fan circuit breaker: The thermal fuse of the transformer fan is 

deactivated. 

- One of the transformer fans is damaged 
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Component: TRANSFORMER 

- The resistance of the fans must be measured (checking the Ohm obtained 

values) 

- Checking the signal wires for circuit breaker 

Fault 

verification 

Visual inspection 

Windings overheating 

Fault images  

Maintenanc

e procedure 

The transformer could have two different corrective maintenance operations: 

➢ Replacement in case of failure.  

➢ Centering coils in case moves are observed as above mentioned  

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Startup test There are not special tasks for the start up tests 

More 

information 
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Component: GENERATOR (SQUIRREL CAGE) 

Typology Electrical 

Fault description Mechanical issues 

-Electro-dynamic efforts. 

-Excessive vibration. 

-Rotor unbalance. 

-Insufficient knot of the coil heads. 

Electrical issues 

-Overvoltage and grid perturbations 

-Transitory 

-Insulation delamination, fissures. 

-Corona discharge (V >3 kV) 

-Dialectical: Insulation failure phase, phase, ect. 

-Spire-spire, phase-land. 

Thermal issues 

-Deficient refrigeration 

-Ambient temperature rise 

-Thermal premature aging. 

Environmental issues 

-Humidity 

-Contamination 

-Oil or grease 

-Acid 

-Conductive powder 

-Unknown particles. 

Fault verification 
STATOR 

The insulation of the stator windings must be measured, with the generator 

stopped locked and disconnected from the network. In order to do that, the 

supply stator switch in Ground must be in OFF position. 

ROTOR 
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The insulation of the rotor winding must be measured, with the generator 

stopped, locked and disconnected from the network. In order to do that, the 

supply rotor switch in Ground must be in OFF position. 

Finally, it is necessary to clean up the sliprings with a specific solvent. 

Fault images and 

reparation 

 

 Vacuum Pressure Impregnating 

Maintenance 

procedure 

-Using insulating materials of H thermal qualification (180º) and C (200ºC) 

-Applying H type impregnation resin 

-Replacing copper threads and H and C thermal gusset plates 

-Threating the windings in a controlled pyrolytic oven. 

-Magnetic plate guarantee. 

- VPI (Vacuum Pressure Impregnating) for the insulation weddings 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Startup test Test benches: for load test of electric motors and generators up to 1.2 MW. 
The benches are equipped with dynamometers of 1200 and 580 kW each. 
Following tests can be performed: 

DC motors. 

AC high and low voltage electric motors. 

AC Generators. 

Tests should be carried out in accordance with the UNE, IEC and IEEE 
standards, as well as vibration analysis. It is also necessary to provide reports 
and other test protocols under request. 

More 

information 

This is a very typical fault, especially due to voltage peak variations in the grid. 

 Furnace to eliminate the insulation 
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Component: GENERATOR (DOUBLE ROTATIONAL SPEED) 

Typology Electrical 

Fault description 
1. Low speed winding burnt 
2. Fault in the stator magnetic plate (slot) 
3. Bearings substitution 
4. Levelized of cover stuck 

Fault verification -Checking the insulation resistance of the windings. 

-Shock wave essay and measuring the ohmic resistance of the 
windings. 

-Hot spot essays in the stator. 

-Verifying the mechanical tolerances in the shields and axis. 

-Verifying the state of all the generator components. 

TEST EQUIPMENT 

-Insulation resistance meter 

   -Megger 

   -Shock wave generator  

   -Delta tangent angle (tgδ). 

   -HI-POT (Overvoltage test device) 

 

Fault images 

 

 

 

 

 

Maintenance procedure 
1. Taking measurements and removing the low speed winding 

of the stator. 
2. Carrying out the dielectric strength in the high-speed 

winding. 
3. Cleaning the slots in the magnetic package. 

Rotor fault and verification system 
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Component: GENERATOR (DOUBLE ROTATIONAL SPEED) 

4. Repairing the stator slot and carrying out the hot spot essays 
and thermography in the stator magnetic plate. 

5. Making new perforated coils for the low speed winding: 
- In plate 
- Using a conforming machine. 
- Carrying out dielectric strength essays, shock wave 

essays, land insulation test in the low speed winding. 
(Quality control) 

6. Installing and connecting the low speed winding. 
7. Applying the resin and drying the stator. 
8. Substituting the bearings, L.O.A. cover stuck and generator 

mounting. 
9. Final vacuum essays: consumption, vibration and bearing 

temperature. 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Checking the insulation state: 

    - Phase-land 

    - Phase-Phase. 

    - Between spires. 

More information The partial reparation of a wind turbine generator with two 
independent windings is only possible if it is done only on one of the 
speed winding. However, it depends on: 

1. The winding with the fault must not be the one placed in the 
bottom of the slot. 

2. The winding in good state should be able to successfully pass 
the insulation, dielectric strength the shock wave essays. 

3. There should not be any irreversible fault in the magnetic 
core of the stator. 

4. The coils made to repair the winding with fault, should keep 
the same design and original dimension. 

5. To repair the generator, the insulation materials used should 
have at least the same insulation grade of the original. 
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Component: GENERATOR (DOUBLE FED INDUCTION GENERATOR) 

Typology Electrical 

Fault description 
1. Winding burnt 
2. Fault in the stator magnetic plate (slot) 
3. Bearings substitution  

Fault verification -Checking the insulation resistance of the windings. 

-Shock wave essay and measuring the ohmic resistance of the 
windings. 

-Hot spots essays in the stator. 

-Verifying the mechanical tolerances in the shields and axis. 

-Verifying the state of all the generator components. 

TEST EQUIPMENT 

-Insulation resistance meter 

   -Megger 

   -Shock wave generator  

   -Delta tangent angle (tgδ). 

   -HI-PO test (Overvoltage essay 
device) 

Checking the insulation state: 

    - Phase-land 

    - Phase-Phase. 

    - Between spires. 

 

Fault images  

 

 

 

Maintenance/reparation 
procedure 

1. Taking measurements and removing winding of the stator. 
2. Carrying out the dielectric strength winding. 
3. Cleaning the slots in the magnetic package. 
4. Repairing the stator slot and carrying out the hot spot essays 

and thermography in the stator magnetic plate. 
5. Making new perforated coils for the winding: 

- In plate 
- Using a conforming machine. 
- Carrying out dielectric strength essays, shock wave 

essays, land insulation test in the low speed winding. 
(Quality control) 

6. Installing and connecting the winding. 
7. Applying the resin and drying the stator. 
8. Substituting the bearings, cover stuck and generator 

mounting. 
9. Final vacuum essays: consumption, vibration and bearing 

temperature. 

Generator bearing 
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Component: GENERATOR (DOUBLE FED INDUCTION GENERATOR) 

Typology Electrical 

 

Winding reparation 

 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test 
Test benches for load test of electric motors and generators. The 
benches are equipped with dynamometers of 1200 and 580 kW each. 
Following tests can be performed: 

• DC engines. 

• AC high and low voltage electric motors. 

• AC Generators. 

Tests in accordance with the UNE, IEC and IEEE standards, as well as 
vibration analysis. We can provide reports and other test protocols 
under request. 

More information 
One of the main reasons of DFIG faults is caused by overvoltages, by 
the converter specially in control situations to manage the Magnetic 
torque in combination with the mechanical torque of the pitch 
changes 
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Component: BRUSHES/SLIP RINGS 

Typology Electrical  

 

Fault description 
Bearing noises:  

Brush wearing 

Bad transmission due to dirt and particles 

Derivation by moisture 

Bad re-tighten of connections 

Fault verification It is necessary to unlock the rotor and listen to any strange noises from the 
inside of the generator, while it is rotating without generating energy 
The contact surface between the brushes and the sliprings has to be checked, 

looking for any kind of mark or fissure in addition to check if there is uniform 

and regular wear of all brushes. If not, they will be changed.  

Also, the brushes have to be replaced before the available length is reached. 

For checking of the available length, the brushes must be pulled out of the 

brush holder. 

At the latest, the brush must be replaced before the center mark is reached. 

 

Brush wearing marks for follow up 

At every maintenance it must be checked if the useful length is still 

sufficient until the next maintenance, so that the available length is not 

becoming too short. 

Burnt sliprings have to be replaced as they are not admissible to continue 

operation. 

If the generator is provided with filters in the air guide of the slipring 

enclosure, this filter has to be cleaned at every replacement of the brushes. 

Clogged or damaged filters have to be changed at every replacement of the 

brushes. 
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Component: BRUSHES/SLIP RINGS 

It will be also changed when the brush wear reaches the minimum limit mark 

(16-24 mm, depending on the WTG model), placed on one of the lateral sides 

of the brush. 

 

Fault images 

 

Maintenance 
procedure 

-They must be left with a smooth surface and good contact over the ring. 

- It could be done with a smooth sandpaper placed over the ring, 

or 

- Rotating the generator while making pressure on the brush 

manually. 

-Cleaning the brush, the brush holder and the rings of the powder and 

sandpaper rests. The surface in contact with the brush should be specially 

clean. 

-Checking that the brush is able to move easily in the brush holder. 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Startup test When new brushes are installed, it must be verified that: 

-The connection wires are placed as before. 

-The screws of the wire extremes are tightened with the right torque. 

-It must be considered that the cables should have enough space to move 
when the brushes vary their position due to wear. If not, an insufficient 
contact pressure would be produced with the wear of the brush and it could 
cause important damages in the rings. 

 
When mounting new brushes, they must be carefully seated with the aid of 

abrasive cloth placed round the sliprings, until approx. 90 % of the contact 

face is lying on the slipring. 

 

Overheating due to 
wrong tighten 
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Component: BRUSHES/SLIP RINGS 

More information 

 

 
  

Brushes general overview 
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Component: CONVERTER 

Typology Electrical  

 

Fault description 
General faults 

Wire connection problems 

Fault verification 
Wire connections: 

• Checking that the wire has not slipped out of the ring connector as 

could happen to short stretched wires. In case there is a sudden jerk 

it could make the wire slip from the connector and disconnect. In 

case of detection, it may be possible that all the affected wires are to 

be changed by long enrooted ones, preventing stretches. An 

incorrect torque of the ring connector could cause vibrations and as 

time passes the wire may be disconnected. 

• The absence of dark coloring should be checked. It is due to the 

heating caused by bad contact between the wire, terminal, edge… 

• The torque between the screw and the connector should be checked, 

paying special attention to the [Nm] proposed by the manufacturer. 

Connections in power gusset. 

It is necessary to check out the torque of all the screws that form part of the 

power connections as well as avoiding loose connections; due to the high 

intensities the high temperatures reached in the contact area could even 

melt the copper. 

The converters placed in the nacelle are more affected by these phenomena, 

where they perceive higher tower oscillations and vibration form the 

generator, creating strains in the different gussets that could loosen them. 

An appropriate strategy should be planned according to the converter 

typology. 

DC condensers: visual inspection. 

Harmonic filters: The checkout of these condensers should be included in the 

preventive plan, as they are connected in the alternating current line, and 

use to wear away and lose their capacity. 
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Component: CONVERTER 

Fault images 

 

Wrong connections 

 

Maintenance 
procedure 

Direct bus condensers. 

In the majority of converters, it is not possible to measure the capacities of 

the condensers from the direct current bus, DC link. They are many 

condensers and they are not easily separable to measure, so this is omitted 

in the preventive plan. They are changed in corrective maintenance, as they 

usually short-circuit internally and burst. Furthermore, because of being of 

film typology, they are highly safe and stable, even though they have been 

working for long periods of time. 

Harmonic filter condensers. 

. A malfunctioning of these filters increases the electrical noise that may be 

noted in other components as lapses in communication. The iron of 

generator could suffer of harmful harmonic components to even 

overheating. In addition, the functioning of the IGBTs is affected because of 

the traffic of these components. 

For a correct measurement the condenser should be insulated, even though 

it could be measured a group connected in star or triangle. The expected 

theoretical measurement is to be checkout and should be the same in every 

possible combination. 

Inductances. 

The ‘Main Choke’ inductance stands high strains due to be connected against 

the input grid to increase the DC bus voltage: It could be damaged short-
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Component: CONVERTER 

circuiting some spires which may cause overstrains in IGBTs to increase the 

voltage additionally to the creation of more electrical noise. 

The inductance will be measured phase; consequently at least one 

connection should be disconnected in order to measure. The values should 

be contrasted with other phases, and they should be the same.  

Overvoltage protections. 

The protections of overvoltage act during the overvoltage periods, causing a 

brusque lowering of their ohmic value, therefore absorbing the overvoltage 

peak and protecting the feed circuits. But this decrease in their resistance 

generates a high intensity through the protection which can even melt it or 

damage it. In this case a flag is activated to signal its state. There are cases in 

which the device could be damaged, but the flag has not been activated, for 

this reason, a visual inspection has to be performed in order to detect cracks 

or flashes. 

Discharger condensers. 

They are components whose mission is to prevent that the condensers keep 

charged once the converter has been de-energized. This produces a fake 

perception that there is no voltage which can cause an accident by 

electrocution or burns due to sparks. It affects mainly the condensers of 

filters which are connected to alternating current. In many cases these 

elements are simple resistances which are placed in parallel with the 

condenser, but in other cases they are reactances with a high reluctance to 

the grid frequency, 50 or 60 Hz. Once the condensers are lacking a fixed 

current, this reactance presents null resistance to the direct current, 

discharging the condenser. 

In addition, the trigger of protections is produced when the converter is re-

connected when the condenser is charged. There is a current peak similar to 

the one that is produced in short circuit and the grid voltage does not match 

the condenser voltage. 
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Component: CONVERTER 

Crowbar. 

The Crowbar unit is fundamental to protect the converter against a sudden 

increase in the voltage coming from the generator rotor. This system short-

circuits the connection to the generator rotor suddenly, preventing that this 

surge reaches the converter. 

It is usually composed by a set of thyristors, with a resistance where they 

would unload the great current caused by the short-circuit. It may as well 

include a set of inductances to moderate the current increase.  

 

 Crowbar (Source. GDES-COMSA) 

For each converter model the manufacturer could have developed a method 

to activate the Crowbar in testing mode. A visual inspection should always be 

performed, especially in the shock coils, considering that they may be visually 

detected damages. The thyristors when failing are short-circuited, so the 

converter would be in failure mode that would lead to a corrective 

maintenance. 

Auxiliary system. 

This system feeds the different auxiliary systems such as fans, heating, 

protections and safety lines. It is maneuver formed by contactors and circuit 

breakers. 
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Component: CONVERTER 

All the circuit breaker tares are to be inspected and checked to be of the 

value specified by the manufacturer and the humidity and temperature 

sensors. 

All the connections are to be checkout, making sure that their torque and 

restraint. A bad contact may originate faults that would be difficult to 

diagnose. 

 

 Auxiliary systems (Source. GDES-COMSA) 

The correct functioning of the safety line has to be verified, checking its 

performance when triggering its protections. 

 

 Protections (Source. GDES-COMSA) 

 Cooling system. 

It could be cooled by air or liquid cooling, glycol or water. 

➢ Air cooling. 

• Cooling engines. 

The estate of the fan engines has to be checked. It will be done from their 

maneuver contactor and the consumption of intensity will be checked with a 
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Component: CONVERTER 

current clamp. In case a higher that usual consumption is detected it may be 

sign of engine damage, either mechanical by friction with the bearing or 

electrical if the coil spires are short-circuited their substitution will be 

evaluated or their repairing in a specialized repair factory.   

In statics the shaft of the engine will be moved and the lack of friction of the 

existence of play will be checked. 

• Radiator cleaning. 

The radiator fins will be cleaned of dust and dirt, assuring a good heating 

exchange. 

➢ Liquid cooling. 

• Liquid pressure. 

The liquid pressure is to be verified form the manometer of the pumping 

station. If it is low, it may be a leak or a malfunction of the expansion tank, 

breakdown and flooding of the internal bag or simply a loss of nitrogen. For 

more details, please revise the station manual in the section expansion tank. 

 

 Expansion tank (Source. GDES-COMSA) 

• Liquid leaks. 

It has to be observed in connectors and fittings the presence of oxide or lime 

marks that may indicate possibly a fluid leak. In this case it has to be 

considered the substitution of the affected fitting or simply revise its assembly 

just in case it has only loosened. In addition, the over pressured valves and the 

air evacuation are to be checked. 
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Component: CONVERTER 

• Fast connectors. 

They are devices that allow the disconnection of the circuit without any liquid 

loss allowing the substitution of components without needing to empty the 

circuit. These mechanisms have a check valve with a spring closure. This spring 

could oxide, break down and accumulate particles that may lead to brake or 

block the fluid flow resulting in an efficiency loss. It is recommended to unplug 

every connector and check the lack of sediments and the good operation of 

the spring system and the check valve closure assuring that the fluid circulates 

with the minimum resistance. In case of defect or sediment excess it is 

recommended to change it. 

 

Fast connectors (Source. GDES-COMSA) 

• Liquid state. 

The estate of the liquid has to be checked and if it contains sediments or dirt 

it has to be evaluated the possibility of its substitution. The circulation of 

sediments may block the fast connectors or break down the pump.  
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Component: CONVERTER 
 Example of liquid in a bad state (Source. GDES-COMSA) 

• Heat exchanger. 

The direction of the turn of the main fan has to be checked. There have been 

detected some cases in which it turns in the wrong direction, producing a 

reduced air flow that causes overheating and miss indicates that the problem 

might  be in the components.  

The date of the last checkout has to be checked and if it has been postponed 

it is possible that there is a fairly high amount of sediment getting dirty the 

circuit. 

 

Heat exchanger (Source. GDES-COMSA) 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Startup test Each fault requests its own test: 

- Condensers, electrical parameters 
- Cooling system, overheating is avoided 

More information 
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1.2. Mechanical components 

 

Component: BOLT TIGHTENING 

Typology Mechanical 

Fault description It is a preventive maintenance task carried out in different parts 
and components of the wind turbine, such as:  

• Drive train: main shaft, bearings 

• Hub 

• Gearbox 

• Generator 

• Converter 

• Blades 

• Yaw system and brake pads 

• Hydraulic system:  

Fault verification The fault is verified by visual inspection, and it is confirmed when 
the match between torque marks of the joint bolts do not fit in the 
right position. 

Fault images 

 

 
 

 Marks of bolts tightening 
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Maintenance procedure 
The tightening of the bolted unions is one of the most important 
operations in the maintenance of the wind turbines. 
In case of detecting any loose bolt (broken or stretched), proceed 
to change all the bolts in the affected union, and put in contact 
with the MAINTENANCE SERVICE of the manufacturer. 
Follow the next instructions for tightening: 
- Use always the suitable key and apply the specified torque to 
the bolts. 
- Use dynamometric keys. 
- All keys must be calibrated and inspected. 
- When one or more bolts must be substituted, the quality 
(material) and dimensions must be 
verified. 
- It is forbidden to use any bolt without any sign of its quality 
(material). In the case of the nuts and washers, it is necessary to 
verify their properties by means of their traceability. 
- In any case, don’t re-use any bolt with torque specification. 
- Before substituting any bolt, apply specific grease on its treads 
and the contact surface of the nut with the washer. 
- In case of using only a bolt (without nut by the other side), apply 
grease to the bolt base by special grease or LOCTITE, depending 
on the application. 
- See the tightening torques specified in the assembly drawings. 
- Don’t do the tighten operation at temperatures under –5ºC. 
- When tightening, apply the force to the key (torque) softly 
without sudden efforts. 
- Tighten the union always by the nut if it is possible instead of 
the bolt. 

See the assembly drawing list annexed at the end of this 
manual for re-tightening 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Initial periodicity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

General Periodicity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test N/A 

More information  
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Component: Blade Pitch System 

Typology Mechanical 

Fault description Oil leakage from the pitch pistons and piping. 

Fault verification Oil in the hub 

Fault images 

 

Maintenance procedure Replacement of the pipes (or re-tightening); replacement of the 
piston ring and sealings. 

In order to avoid a serious leakage, the following preventive 
maintenance tasks should be carried out: 

• Checking the oil levels at the hydraulic central 

• Checking the filters 

• Visual inspection to find leaks 

• Cleaning the external part of the hydraulic central 

• Pressure control 

• Cylinder visual inspection 

• Checking the brake pads 

• Complete maintenance of the hydraulic central 
▪ Oil change 
▪ Fan maintenance 
▪ Filter change 
▪ Pump maintenance 

• Blade crown inspection 

• Cylinder checkout  

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

(preventive tasks regarding the pitch would be carried out every 

trimester) 

Startup test After maintenance tasks are performed, the rotor should be 
unblocked before the WTG is connected. 

More information  

 

 Pitch actuators 
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Component: Pitch and Yaw Control System 

Typology Mechanical 

Fault description Noise or unusual driving of the yaw, motor protection of the yaw 
motor signals a current overload. Cause could be a broken gearbox 
of one yaw motor or an electrical failure of the motor itself. 

Fault verification  Visual check of gearbox housing of all motors. Identifying the fault 
motor by a test drive in case of impossible visual identification. 
Visual check of the yaw panel. 

Fault images  

 

 

 

 

 

 

 

Dimantling of the yaw system 

 

Maintenance procedure Replacement of motor and gearbox unit in accordance to 
manufacturer’s instructiuon 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory 

More information Adjustment of the new motor to the yaw wheel is needed. Service 
report 

 

General overview of the yaw 

system 
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  Yaw motors already replaced 
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Component: Blade Pitch System 

Typology Mechanical 

Fault description Failure in the electrical connection of the proportional valve due to 
vibrations 

Fault verification Visual inspection and low pressure in the hydraulic group. An 
abnormal high temperature in the hydraulic oil might be cause by 
leaks in the proportional valve. 

Fault images  

Maintenance procedure 
- Annual check of the tightening of the connection 
- application of special glue in the connectors 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Reset of hydraulic system to verify the absence of vibrations 

More information  
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Component: YAW GLIDING TRACK AND PADS GREASE 

Typology Mechanical 

Fault description Wear and tear of the Teflon pad 

Fault verification Visual and instrumental inspection in order to check the amount of 
dust and the wear of the brake pads. 

Fault images 

 

 

 

Yaw gliding reparation 

 

Maintenance procedure Periodical inspection for wear and tear checking of the Teflon pad 
(replacement if the case) 
Stop the wind turbine as a normal stop (see operational manual). 

• Clean any rest of dirt or solid particle, which can be on the 
gliding track of the yaw or even sidetrack. 

• Apply a thin layer of grease on both gliding tracks (superior 
and side track). 

• Activate the yaw of the wind turbine and verify that the 
grease is well distributed. 

• Pay attention when applying the grease since it may not 
cover the brake track of the yaw system. 

• The type and quantity of the grease required is shown at 
the table of lubricants annexed at the end of this manual. 

 
Periodicity 
3 months 
 

 

a: O-ring (Yaw Brake 
piston) 

b: O-ring (for securing 
spirng pock) 

c: Disk Spring 

d: Trust piece 
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Component: YAW GLIDING TRACK AND PADS GREASE 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Startup test Not functional tests required 

More information Fault type: 

- Pad Warning 
- Pad worn warm 
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Component: Rotor and Blades 

Typology Mechanical 

Fault description Rotorblade damage. 

Fault verification Transverse Cracks at the Leading Edge 

Fault images 

 

Cracks on the blade 

 

Cracks alaredy repaired 

Maintenance procedure Repairing in accordance of Glasfiber repair manuals / Report 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory 
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More information 

 

Crane for blade access 

Blade Access necessary 
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Component: Rotor and Blades 

Typology Mechanical 

Fault description Blade Bearing Cover damage 

Fault verification Blade Bearing Cover loosen and was slipping down the Blade 

Fault images 

 

Detachment of the plastic cover in the blade root 

 

Maintenance 
procedure 

Fix and adjust the Cover. Maybe you have to replace it 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory 

More information Check the Bearing in case of Grease washout, Corrosion ,Report 
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Component: : Rotor and Blades 

Typology Mechanical 

Fault description .Break Out’s   

Fault verification  Break Out at the Trailing Edge 

Fault images 

 

Trailing edge faults 

 

Maintenance procedure Repairing in accordance of Glasfiber repair manuals / Report 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory 

More information 

 

Platform with crane 
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Component: : Rotor and Blades 

 

Use of platforms for blades repair 

 

Use of ropes for blade maintenance 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory 

More information Blade accsess, it is importante and there are two main options: 
ropes and platfor,s 
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Component: : Rotor and Blades 

Typology Mechanical 

Fault description .Lightning damage 

Fault verification  Destroyed surface , mostly near to Lightning receptor 

Fault images 

 

Surface fault, nearby ligthning receptor 

 

Reparation procedure 
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Tip blade failure 

Maintenance procedure Repairing in accordance of Glasfiber repair manuals / Report 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory 

More information  

Start up test Mandatory 

More information  
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Component: : Rotor and Blades 

Typology Mechanical 

Fault description Cavities,shrink holes,blow holes 

Fault verification  Normal damages after running a longer time 

Fault images 

 

Lost of coating 

 

Blade holes 

Maintenance procedure Repairing in accordance of Glassfiber repair manuals / Report 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory 
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More information 

 

 

 

Start up test Mandatory 

More information  
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Component: YAW GEAR OIL CHANGE 

Typology Mechanical 

Fault description Wear and tear of the Teflon pad 

Fault verification Visual and instrumental inspection 

Fault images 

 

Maintenance procedure Periodical inspection for wear and tear checking of the Teflon pad 
(replacement if the case)  
 
YAW GEAR OIL CHANGE 
- Change the oil of the yaw gears in case of detecting any 
anomaly from the oil and analysis. 
Oil draining: 
Unscrew the draining plug and let the oil flow in a large enough 
container; in order to 
make easier the draining it is better to operate with the oil still 
warm. 
Wait a few minutes until all the oil is drained and then proceed to 
screw the draining 
plug. 
Oil filling: 
Unscrew the filling level oil plugs (see installation drawing) and 
add the oil that has the 
required features (see tables below). 
Screw the filling and level oil plugs back on. 

 Operate the slew drive, after a few minutes, stop and check 

the oil level.  

If necessary, refill with oil. 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 
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Startup test  

More information  
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Component: Brake system 

Typology Mechanical 

          

                             Brake Pads 

Fault description Wear and tear of the brake pad 

Fault verification Visual and instrumental inspection 

Fault images  

Maintenance procedure Periodical checking of the brake pad thickness (replacement if the 
case). 
 

Both pads, the one on the front side and other on the back side, 

should be verified to be in good condition. 

Additionally, the gap between the frame and yaw gear must be 

inspected, checking the visibility of the steel side of the brake pad 

from this position. It visible, all calipers should be lifted up and the 

brake pads checked. 

If any problem is found (for instance in brake pad wear), all the 

pads should be checked and the defective ones replaced. In 

addition, the rest of brake pads would be measured, and if their 

width is 3mm or less, it would be replaced. 

 
 
 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Automatic Pre-pressure Test 

More information Fault type:  

- Brake pad warning  
- Brake pad worn warm 
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Component: LOCK OF HIGH SPEED SHAFT 

Typology MECHANICAL 

Fault description Procedure that should be performed when maintenance tasks are 
scheduled. 

Fault verification The rotor should be bolted and the blades should be in flag position. If any 
of them is out of that position, the lock cannot be used.   

Fault images 

 

SHAFT LOCKING SYSTEM 

 

Maintenance 
procedure 

Where a maintenance operation requires a mobile part of the machinery 

to be immobilized, the rotor must be locked in the following manner: 

1. Go to the control → Pitch and Brake option. The brakes should be 

applied until the blades are in the work position. At his moment 

locking arms must be fitted. NEVER INSERT THE BOLTS UNTIL THE 

TURBINE IS FULLY STOPPED. 

2. Procedure for fitting the locks: 

• If the wind can move the rotor: If it is windy, the rotor will be 

turning very slowly, when the rotor reaches the “Y” position with 

the cone fiber window facing upwards, apply the brakes, selecting 

the hole in which the locking bolts are inserted. If the hole on the 

rotor disc does not line up with the locking arm, you must release 

the brakes and allow the rotor to turn a little further until it lines 

up. Then apply the brakes again, and when the rotor is at a 

complete standstill, insert the bolts. 
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Component: LOCK OF HIGH SPEED SHAFT 

• When the bolts are completely in or out, the latch must be put in 

the locking position. 

Warning: Never position yourself in the trajectory of the bolts; 

they could cause you to become trapped 

• If the wind not is able to move the rotor when the blades at 90º: 

the degree of pitch must always be lowered (slowly, step by step) 

until it begins to rotate. As in the previous case, using the brakes, 

align the locking holes with the bolts and insert the bolts by 

activating the manual hydraulic pump. The pump handle is then 

placed in the "Lock" position.  

• If the wind cannot move the rotor with the blades at 0º: If there is 

a complete absence of wind, the rotor will need to be moved by 

the universal joint, using a wrench and the screws which join it to 

the generator flange (always in a tightening direction so as not to 

loosen the screws).  

• After fitting the locking bolts, turn the blades to an angle of 90 

degrees. 

 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High NA 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test NA 

More information It is a first stage to initiate different maintenance activities but it is not 
properly maintenance. 
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Component: HIGH SPEED SHAFT COUPLING SUBSTITUTION 

Typology MECHANICAL 

Fault 
description 

The coupling makes noises (unbalance) when turning. Correction of alignment is not 
possible. Therefore, the coupling has to be replaced. 

Fault 
verification 

Check of alignment, visual inspection of casing (cracks, wearout), observation of 
noise emission, check of vibrations  

Fault images 

 

High speed cupling 

 

 

Maintenance 
procedure 

1. Repair in accordance to manufacturer’s instruction - or 
Dismount and replace in accordance to manufacturer’s instruction  

To replace the coupling can be done by a fault in the coupling itself or to 

remove the High Speed Shaft or the generator itself. 

Stop the wind turbine as a normal stop and push one emergency stop. 

✓  Lock the high-speed shaft as defined in previous chapters. 

✓  Dismount the rotation speed sensor from the brake caliper and its support. 

✓  Untight all the bolts from the generator coupling disc, coupling shaft, rubber 

elements and gearbox-coupling disc. 

✓  Use the hoist for removing the coupling. 

✓ Verify the alignment of the generator . 

✓ Dismount the coupling rubber elements. 

✓  By holding the assembly with the hoist, pre-mount the bolts of the coupling by 

the rubber element of one side (generator or gearbox side). Put the other rubber 

element without tightening. 
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Component: HIGH SPEED SHAFT COUPLING SUBSTITUTION 
✓ Use the specific tool for centering the rubber elements and tighten the bolts of 

the gearbox and generator discs. Apply the specified torque for every bolt type. 

✓ Verify the correct position of the rubber elements. 

✓ Mount the rotation speed sensor on the brake caliper. 

✓  Remove the locking device. Start up the wind turbine and verify the centering of 

the coupling. Neither run out nor warping must be observed. 

 

.  

Components integrated in the high speed shaft 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test 
CHECK THE ALIGNMENT. 

It is necessary to check the generator alignment with respect to the gearbox by 

using an aligning laser tool.  
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Devices for shaft aligment 

Firstly, the high speed shaft should be stopped and locked and the turbine yawed 

to back wind before lining up the generator. 

Secondly, the distance at the top and at the bottom would be measured as well as 

the distance between the opposite faces. 

It is necessary to remark that each laser head must be fitted at 12 o’clock at the top 

of the flange on the gear side and the generator side respectively.  

 

High speed shaft alignment 

 

The laser heads must be positioned directly opposite each other but making sure 

that they do not touch other turbine parts when the flanges are turned. There is a 

“moveable” (generator side) and a “stationary” (gearbox side) laser head. 
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Component: HIGH SPEED SHAFT COUPLING SUBSTITUTION 

The “stationary” laser head should be fitted on the gearbox side with a magnet on 

the brake disc, having cleaned previously the brake disc before the fitting to ensure 

that the magnet does not move. 

The  “moveable” laser head  would be fitted on the generator side with a bracket 

on the generator flange, aligning with the center between the two bracket legs and 

fitting the laser head such that its mirror image can be seen in the opposite laser 

head, visible in the vertical slit.   

The two laser heads should be adjusted such that the red line hits the bright area 

on the laser head. Firstly, it would be adjusted the line hitting M by adjusting the S 

head. Then, this operation should be repeated for the opposite adjustment. 

The tolerance in the laser console/screen has to be set depending on the WTG 

model for the following values: 

• Angular deviation: it indicates the maximum bend of the coupling permitted 

• Parallel displacement: it indicates the maximum vertical and lateral deviation 

permitted between generator and coupling.  

 

 

 

 

 

 

 

1 

2 
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Component: HIGH SPEED SHAFT COUPLING SUBSTITUTION 

   

Coupling system installed 

         

More 
information 

After a successful repair a new alignment has to be executed. Documentation of the 
service report 
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Component: HYDRAULIC SYSTEM 

Typology Presence of leaks in the hydraulic system 

Fault description Leak tearing dripping or jet fitting or a drop hanging 

Fault verification Visual inspection 

Fault images 

   

Maintenance procedure If there is a leak tearing or a drop hanging, the fitting or plug 
should be tightened. This type of leak can take an hour to be 
visible since the hydraulic unit is set to automatic mode. If the leak 
is dripping or jet fitting, the plug has to be disassembled to verify 
the existence and condition of the sealing ring. This type of 
leakage usually causes a pressure drop in the hydraulic load 
group. If a damaged sealing ring is detected it has to be replaced 
by a new ring and the fitting will be tightened. 

Severity Low 1☐ 2☒ 3☐ 4☐ 5☐ High 

Frequency Low 1☒ 2☐ 3☐ 4☐ 5☐ High 

Start up test Automatic brake test 

More information Fault type:  

- Yaw Hydraulic Pump too long/short   
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Component: HYDRAULIC SYSTEM 

Typology Pressure reducing and adjustment of value 

Fault description High pressure reducer value 

Fault verification To measure this value it is necessary to place a pressure gauge 0-
160 bar in the pressure inlet. The hydraulic unit would be started 
up and it would be verified if the pressure reaches a constant 
value of 130±2 bar. If not, the wrong value would be noted down 
and the procedure to its set up would be started 

Fault images 

   

Maintenance procedure The unit control would be charge, verifying that the pressure 
switch is activated when the pressure reaches the set value.  

- Brake accumulator pressure switch. Pressure: 100±2 bar.  

- Yaw circuit pressure switch. Pressure: 100+1 bar.  

- Pressure switch in brake disk. Pressure: 100±2 bar. 

Severity Low 1☐ 2☒ 3☐ 4☐ 5☐ High 

Frequency Low 1☒ 2☐ 3☐ 4☐ 5☐ High 

Start up test Automatic Pre-pressure brake test  

More information Fault type:  

- Brake pad warning  
- Brake pad worn warm  

 

 

 

 

 

 

Component: Brake System 

Yaw Brake Caliper Yaw/rotor 

Hydraulic System 

Accumulators 
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Typology Mechanical 

Fault description Fault signal of the wearout sensor 

Fault verification Verify the sensor signal by measuring the thickness of the brake pads 

Fault images  

 

 

 

 

Maintenance 
procedure 

Replace the brake pads in accordance to manufacturer’s instruction 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory after replacement 

More information Alarm signal usually stops the turbine. Wearout sensor has to be adjusted. 
Reset the alarm signal. Service report 

 

 

 

 

 

 

Component: Brake System 

Typology Mechanical 
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Fault description No oil pressure at the active brakes 

  

Fault verification Verify the digital signal of sensor at the main panel or at the 
pressure gauge.  

Fault images  

Maintenance procedure Identification of the fault component with help of the hydraulic 
diagram. Replace the faulty component (valves, pump etc.) or 
complete valve block according to manufacturer’s instruction. 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory after replacement 

More information Alarm signal usually stops the turbine. Reset the alarm signal. 
Service report 
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Component: Gearbox 

Typology Mechanical 

Fault 
description 

Alarm from oil filter sensor. 

Fault 
verification 

Check the mechanical sensor directly at the filter or the digital signal 

 

 

 

Fault images 

 

 

 

 

Maintenance 
procedure 

Replacement of filter in accordance to the manufacturer’s instruction.  

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 
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Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory. Check the new connections for leaks. Reset the alarm signal. Service 
report 

More 
information 

 

Component: Gearbox 

Typology Mechanical 

Fault 
description 

Heavy breakout at the teeth of the intermediate shaft. Gearbox has to be replaced 

Fault 
verification 

Vibrations, noise. Turbine has blocked. 

Fault images  

Maintenance 
procedure 

Replacement of gearbox by expert team of the manufacturer according to the 
manufacturer’s instruction.  

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory. 

  

  

More 
information 

The change of a gearbox includes many other maintenance procedures to 
disconnect and reconnect the corresponding systems and components. 
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Component: Gearbox 

Typology Mechanical 

Fault description Oil-leakage at one hose of the oil-cooling system of the gearbox 

Fault verification Sensor reports low oil level or visual inspection 

Fault images 

 

Gearbox  lubrication system 

 

Maintenance procedure Replacement of leaking oil hose according to the manufacturer’s 
instruction.  

Severity Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Frequency Low 1☐ 2☐ 3☐ 4☐ 5☐ High 

Start up test Mandatory. Check the new connections for leaks 

More information To avoid failure, the visual inspection of oil hoses has to be done 
by every service. Service report 



 

 

- 62 - 

 

1.3. Other components 

 

 

 

Component: Foundation 

Typology Structural 

Fault description Foundation section clearances 

Fault verification Visual inspection 

Fault images 

    

Tower foundation, right and with faults 

  

Maintenance procedure Check that there are no clearances between internal/esternal 
bottom flange of the first section and the concrete foundation. 
Eventual clearances are filled with resin injections. 

Severity Low 1☐ 2☐ 3☐ 4☐ 5☒ High 

Frequency Low 1☒ 2☐ 3☐ 4☐ 5☐ High 

Start up test Not Functional test required 

More information Potential Alert/Fault: 

- Tower Vibration 
- Vibration monitor sensor 

 

 

 

 

 

 

 


