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ISQ  Fact Sheet

� 1,000 + 500 employees

� Consolidated turnover in excess of € 90 M

� 18 subsidiaries worldwide

� 20 aggregated SME 

� The biggest technical private non profit 
organization in Portugal 



R&D Fact Sheet

� Annual R&D expenditure of € 4 M

� Average 56 on-going projects

� Since 1985

+ 420 projects

+ 1, 200 international partners

+ 30 countries

� International and national recognition



Where we are



Wind power – A global energy player
Wind energy is currently the most developed 
of a number of renewable energy 
technologies, with several thousands of wind 
turbines either already operating or being 
planned for construction across Europe

Cumulative global capacity has already 
exceeded 200GW. More than 40% installed 
in EU 



Wind Energy in Europe



Main features of a typical turbine



Nacelle features



Current state-of-the-art wind turbines

Wind turbines can be deployed individually to power a 
single site or installation, but are most commonly grouped 
together as wind farms to provide power to the electricity 
grid

The energy output from wind turbines has increased 
dramatically over the past thirty years from 50 kW to 6 
MW, while 8-12 MW turbines are in the design stage

Tower height and rotor diameter of turbines have doubled 
leading to more complex construction, maintenance and 
inspection procedures



Size of wind turbines growing

Source: EWEA, 2008



Maintenance and repair

Costs associated with maintenance can exceed 20% 
for onshore and 30% for offshore wind farms of the 
overall energy generation costs

A significant % of the maintenance cost can be 
associated with unexpected failures of wind turbine 
components (including structural components, i.e. 
blade and tower; rotating components, i.e. gearbox or 
drive train, yaw, and generator; and braking system) 
leading to unscheduled corrective maintenance 
actions



Increasing Size considerations

The continuous growth in wind turbine size and 
numbers has led to increased demands in inspection 
and maintenance

The fact that wind farms are commonly located at 
remote sites with poor accessibility or offshore means 
it is absolutely necessary to practically eliminate the 
need for corrective maintenance through evolution to 
preventive maintenance activities



Wind turbine failures

The wind energy industry has experienced relatively 
high levels of failure rates from its inception

Failure rates still remain high



Wind turbine downtime by mode of 
failure

� Reported by McMillan and Ault, 2008



Current structural inspection procedures

Techniques commonly employed for the structural 
evaluation of wind turbine components include visual 
inspection, eddy current (EC) sensing and ultrasonics
testing (UT) 

These techniques need to be performed manually 
and require highly experienced personnel to carry 
them out

Radiography, shearography and thermography are 
also employed but only occasionally



Nacelle inspection and CM procedures

Visual inspection

Oil analysis

Anemometry, output and RPM monitoring

Temperature ambient and oil

Vibration analysis is used less often and data is 
usually not  released to operators by the wind turbine 
manufacturers

Oil particle sensors more recently have been under 
consideration



Inspection Matrix



The NIMO project

To develop and demonstrate a novel integrated 
condition monitoring system for wind turbines

Project officially entered  ‘Active’ status from 1st 
October 2009

Consortium consists of 15 partners around Europe 
with total project budget approximately 6M Euros

Project managed jointly by TWI and UOB

First stage of demonstration to be concluded by 2012 
at CRES wind farm in Lavreotiki, Greece



Lavreotiki testing facilities

SE Attica, Greece



The NIMO Consortium



Project objectives

To reduce the number of catastrophic failures and 
minimise the need for corrective maintenance by 
developing and successfully implementing an 
integrated condition monitoring system for the 
continuous evaluation of wind turbines

Advance existing state-of-the-art condition monitoring 
technology used in wind turbines

Increase the competitiveness of wind energy in 
comparison to other power generation technologies 
through useful and measurable innovation



Project objectives (continued)

� To demonstrate the new technology under actual 
operational conditions and on state-of-the-art wind 
turbines

� Establish strong links among participating partners 
and where appropriate with key organisations outside 
the consortium

� Lead to a valid commercial solution following the end 
of the project



NIMO integrated system



NIMO Application in the Field



Prototypes developed

For structural CM of tower high-frequency vibration 
analysis and ACSM prototypes

For structural CM of foundation vibration analysis 
prototype

For structural CM of blades AE prototype

For operational CM current and pressure sensing 
prototype

For gearbox and rotating components vibration and 
AE prototype

Commercial oil analysis sensors acquired from 
external provider

Central intelligent data logger developed



Structural AE module installation HF vibration module for structural monitoring
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Non Technical Challenges

� IP Management

Background and foreground
Joint ownership
Licensing to other beneficiaries

� Opportunity and Timing
End of warranty period

New and installed turbines



Non Technical Challenges (continued)

� Market and system configuration
Manufacturers, operators and maintenance
subcontractors

One size fits all?
Existing sensoring

� Business model
Equipment and service providing

ESCOs proof of concept



Conclusions
� NIMO integrates a number of CM techniques 

in order to evaluate the actual operational and 
structural condition of industrial-scale wind 
turbines

� Overall cost of the system is expected to be 
reasonable,  increasing the possibilities of 
widespread commercialisation

� Demonstration of the integrated system will 
provide a clear picture of its capabilities

� Non Technical challenges will determine time-
to-market and scope of exploitation of results
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Thank you for listening

For more information please contact jsgabriel@isq.pt
or visit the project’s website at www.nimoproject.eu


