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Abstract

Power converter reliability is critical for permanent magnet synchronous generator
(PMSG) wind turbines!?, Insulated gate bipolar transistors (IGBTs) are the core
component of modern power converters. However, these otherwise reliable
components demonstrate significantly reduced reliability and lifetimes in renewable
energy systems when compared with conventional applications. Conventional
component testing, carried out under narrowly defined and unrealistic operating
conditions, vastly overestimates the lifetime of IGBTs when compared with
experiences from renewable energy systems. This project aims to construct,
demonstrate and verify an industrial-scale prototype test facility for reliability
testing of IGBTs under wind turbine operational conditions.

=) To construct an industrial-scale prototype facility for reliability testing of power
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power modules.
=) Validate the prototype’s operation against conventional testing approaches.
=) Provide recommendations to Anecto on improved testing methodologies.

=) Provide recommendations for large-scale implementations of the system for
adoption in iIn commercial device testing and certification.

ectronic device.

entify the wind speed operating conditions causing the greatest damage to the
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Experimental Validation

V, 3pn = grid voltage

Control E. = simulated generator armature voltage
X, = stator reactance

R, = stator resistance

E. = converter voltage
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V4. = DC-link voltage

converter experimental rig
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reliability test facility

Optical Breadboard

The wind profiles found to have the most critical simulated thermal loading profiles will be emulated and applied to the DUT. The damage accumulated on the DUT will
then be monitored to validate whether higher T; causes accelerated failure as suggested by manufacturing data.

Testing conditions:
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The DUT temperature is measured by an IR PbSe Photoconductor sensor (1.5-4.8um wave
response time (i.e. 10us) allows to track the fast T, changes associated to the high device switching frequency (in
the kHz range). Traditional temperature monitoring devices on modules typically have slow response times and are
not able to pick up T; due to their distance from the devices and therefore cannot be used for this type of analysis.

ength range). Its fast

3. Real wind speed profiles
- Demonstrate the flexibility of the rig
- Power converter thermal loading characterisation
under complex loading conditions
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