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As Wind Energy sector is moving towards more self-standing Wind Farms, which 
could be located in remote or off-shore locations, one of the main keys of the 
feasibility for the Operation and Maintenance of such locations is to 
understand and apply the reliability and maintainability principles and 
experience acquired during operation life of existing machines. Gamesa’s 
scope in the Reliawind Project aims to:

Identify Critical Failures and Components

Build a historical R&M data base

Perform a detail statistical analysis of the data, to obtain the key indicators 
and possible relations

Understand Failures and their Mechanisms

Reliability Centered Maintenance (RCM)

Optimize tasks and intervals to minimize maintenance cost

Reduction of the total preventive maintenance workload

Ensure product safety, integrity and operational availability

Define the Logical Architecture of an effective Supervisory Control and 
Condition Monitoring System

Develop a platform prototype to demonstrate the principles of the Project

The following points have been achieved by the project as usable results in terms 
of information, knowledge and improved processes, which have already been 
implemented in order to earn savings and making our products more 
competitive. The main results are:

Operational Experience:

WTGs: more than 12.000 

More than 14 years in operation

Operational Hours: more than 450 million 

Work Orders: more than 1 million

SCADA records: wind speed, energy production alarms, etc. several billions.

Reliability Critical Components: based on the analysis of available historical 
maintenance and operational data.

Reliability Model for WTG: The reliability model has more than 1000 parts 
allocated in system and sub-systems. This model is  essential for evaluation of 
changes in design, process or materials.

Components’ Reliability Library: Up to 6.000 different P/Ns are identified for 
all Gamesa products. This library will be basic for future reliability predictions.

Reliability Centered Maintenance (RCM)

New optimized Maintenance Program for existing Wind Turbines

Some components have been excluded in the updated maintenance 
programs due to their failure do not affect reliability and safety

The new tasks have been integrated by zone and interval based on design 
analysis and maintenance experience

Reliawind conclusions will be fully applicable to future product designs and they 
may also be applicable to assess changes in present products
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The techniques used in the scope of the Reliawind project allowed us to quantify 
the reliability of our WTGs and to get information about the failures occurred. 
The main issues about the methods used in this project were focused on 
getting reliability profiles, understanding causes of failures and finding the best 
way to improve existing and future designs. All the inputs, tools and resources 
in the project have been aimed to get practical information.

Reliability and Maintainability data inputs:

Failure data and derivation of reliability profiles from Wind Farms.

Failure data from reliability databases (MIL-{¢5Σ wƛ!/Σ ŜǘŎΧύ

Reliability tools:

Reliability predictions and allocations

Reliability Block Diagram (RBD)

Failure Mode and Effect Analysis (FMEA) 

Improving mechanisms:

Obtaining design guidelines, that specify requirements for designing WTG to 
improve reliability and facilitate maintenance. 

Reducing MTTR by improving diagnosis to achieve a high rate of defect 
detection and location and a extremely low rate of false alarms.

Decreasing O&M Cost, with a predictive supervisory system that optimize 
preventive maintenance.

Defining a set of maintenance tools that enable maintenance planners to 
accurately predict future evolution of WTG condition, to produce highly 
optimized maintenance resources.
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R80 : Represents the present installed 1.5-2 MW WTG. Reliability Data obtain from this configuration will 
be use to identify critical components and to define reliability allocations for future designs.
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