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This month's focus

 
Gearboxes — the Achilles heel of wind power engineering
 
Gearboxes have been failing in wind turbines since the early 1990s. Barely a turbine make has escaped. Six years ago the problem reached epidemic proportions, culminating in a massive series failure of gearboxes in NEG Micon machines. At the time, the NEG Micon brand was the most sold wind turbine in the world. The disaster brought the company to its knees as it struggled to retrofit well over one thousand machines. It has since been taken over by Vestas, the world's largest wind turbine manufacturer. Vestas is still grappling with the aftermath of the gearbox catastrophe.
  
The wind power industry and its component suppliers now believe that such major series failure of gearboxes is a thing of the past. Today's far larger and more sophisticated turbines, they say, are safe from mistakes encountered in early phases of technology development.
  
Bigger turbines, however, are proving to be far from immune to gearbox problems, as Windpower Monthly reports in its November issue. What is different today, is that any damage is discovered and repaired well before it results in total gearbox collapse.
 
The wind industry's gearbox problem has for years been shrouded in secrecy. While blame for the failures has been spread far and wide, questions outnumber the answers by far. At Windpower Monthly we set ourselves the task of finding out the true scale of the problem. Why is it that gearboxes in wind turbines have so massively failed? What is the solution?
  
The results of our investigation appear in the magazine's current issue. While it remains unclear exactly where in the chain of wind turbine engineering the responsibility for the failures lies, the answers to what happened, why it happened and how to avoid it happening again do gradually emerge through the many interviews conducted. The blame, quite clearly, has frequently been misplaced.
  
From the point of view of the gearbox supplier, the wind industry's helter-skelter growth has caused serious supply chain problems. "If they'd only work to a decent plan, we'd supply the quality," said one. Another decried the habit of pushing the technology to its limits to squeeze out as much profit as possible. "You have to make choices. You might have to sacrifice a little bit of power to protect the gearbox until a solution is found," he said. Commenting on the speed at which wind technology has developed, one expert added: "I would be surprised if this rate of progress has ever been matched."
  
Quantifying the scale of the gearbox problem has been a monumental challenge. Neither gearbox suppliers, bearing manufacturers, or wind turbine producers were willing to go on the record with clear answers to fundamental questions. What's more, so many companies have come and gone, merged and divested, or ceased to exist that records of how many gearboxes have been supplied, replaced and retrofitted seem quite genuinely not to exist. Many of the failures have occurred on machines with no obvious company left in the business to make a claim against. As a result, small and large engineering companies in wind's major markets have become specialists in offering gearbox retrofits, from relatively simple re-grinding and re-polishing of gearwheel teeth, to entire replacement of parts. As a result, there is no central register of who has done what to which machine and how many wind turbines are involved — or likely to be involved in future.
  
What is clear is that the cost of gearbox failures, both in monetary terms and to the industry's reputation, has been dear. It also seems fair to conclude that only the most conservatively engineered wind turbines, using the best oil and oil filtration systems, have stayed more or less trouble free. No gearbox supplier appears to have escaped the troubles entirely.
  
The good news is that understanding of the highly complex loads that gearboxes — and particularly their bearings — are subject to is being helped by a new industry willingness to co-operate and face up to the challenges of wind power's rapid technological evolution. But only time will tell whether a definitive solution has been found — and whether it will stay the course as wind turbines get ever bigger and more demanding of engineering ingenuity.
  
Windpower Monthly's investigative report into wind turbine gearbox failures is available to subscribers in the November issue of the magazine. It may still be possible to start your subscription with the November issue, so subscribe now
 
