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Development history

2000 ldea
2001 WT-Bird 1 (senterNovem, ECP) l'f.
to - proof of concept for small WTs l;
2003 - field tests a.o. at Vestas V29 ﬁ“ﬁ |
a
2004 WT-BIird 2 (senterNovem, Buwa/Alterra,
to Nuon, ECP)
2006 - complete redesign for large WT 1
- field test at Nordex N80 Lo

iald 1. Realization of far delayed
Field test (we@sea, ECP) 2. No response of Vestas on

- 4 diff. configs in coastal wind farm request to support installation
- validation by ornithologists 3. No alternative locations found
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Functional description

* Detection
acoustic sensors in blades
real-time signal processing in hub

* Registration
triggered video registration

* Operation
continuous remote operation
operator alert

remote access to recordings
for validation / species recognition

modular configuration
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WT-Bird tests with dummies Nordex N8O
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WT-Bird test results with dummies
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Test results: signal levels of 15 hits

Signal level, max of all sensors (mV)
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Example of detected collision




Example of detected collision



Example of detected falling ice sheets




Lightning damage to blade



Species recognition at night



Species recognition at night (2)
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WT-Bird prototype specifications
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continuously detect collisions and count number of detected events;

store date, time and turbine number for each collision event;

store AV-registrations of sufficient quality over specified time with remote access;
send an alert message to operator in case of a collision event or a failure;
operate independently from turbine and operator, incl. start-up and self-test;
continue operating in case of minor failure;

be suitable to apply on multi-megawatt scale turbines;

be suitable to operate in offshore environmental conditions;
have simple installation with only minor modifications to the turbine;
have a maintenance interval of 1 year at least;

be functionally tested according to a standard test protocol;
be calibrated for each configuration and type of turbine;

quantify the probability that birds with a weight in > 16gr. and a wingspan > 6cm
can be detected and recognised under various circumstances.



WT-Bird status summary

* Prototype tested on land-based Nordex N8O turbine

Proven to detect and register bird collisions

Detection system not yet calibrated

Recognition only during daylight and semi-darkness

Development needs for other turbine types than N8O:

- different blade design: find suitable sensor locations

- wind turbine operation: tuning of signal processing

- offshore environment;

re-engineering of outdoor equipment mounting



Application: ECN’s role and approach

Rent out equipment, install and provide full service
Daily check of system operation and data
Selection of possible collisions and other events
Data delivery and reporting

Apply procedures of standardized measurements:

Power performance
Mechanical loads
Noise



