
SUPERGEN Wind at 
Durha m  Unive rs it y
A few  h ig h lig h t s  fro m  SUPERGEN W ind

Dr Chris to p he r Cra b t re e
c .j.c ra b t re e @d urha m .a c .uk

6 th Nove m b e r 20 19



Durham and SUPERGEN Wind

• Invo lve d  s ince  SUPERGEN W ind ’s  ince p t io n
– Le a d  p a rtne r in  Pha se  1, Pha se  2 a nd  t he  Hub

• Fo c us  o n  re lia b ilit y, co nd it io n  m o nito ring  a nd  
p e rfo rm a nce
– Ele c t ric a l m a ch ine  a nd  d rive  t ra in  fa u lt  d e te c t io n
– Turb ine  re lia b ilit y a sse ssm e nt
– Re lia b ilit y a nd  o p e ra t io na l s im ula t io n
– Co nne c t io n  stud ie s  a nd  re lia b ilit y



Optical Torque Measurement
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[1]  Za p p a lá  e t  a l., 20 18 , Meas. Sci. Technol. 29(6): 065207
[2] Zappalá et al., In Press, The Journal of Engineering 



Optical Torque Measurement
Provid e s  to rs io na l lo a d ing  

in fo rm a t io n  in  a  no n-inva s ive , co s t -
e ffe c t ive  so lu t io n

Tim e  sh ift s  a na lyse d  us ing  e it he r 
e d g e  a na lys is  o r c ro ss -co rre la t io n
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Cross-correlation approach (optical probes)

Rising edge detection approach (optical probes)

Reference signal (in-line torque transducer)



Optical Torque Measurement
• Lo ng -te rm m e c ha nic a l to rq ue m e a sure m e nt s fo r und e rs t a nd ing W T

d yna m ic s a nd fo r co nd it io n m o nito ring

• Dire c t m e a sure m e nt o f t he sha ft d yna m ic b e havio ur und e r c rit ic a l
t ra ns ie n t co nd it io ns

Turb ule n t  to rq ue  o sc illa t io ns Dra st ic  sha ft  to rq ue  re d uc t io n
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Contactless torquemeter

In-line reference transducer
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Contactless torquemeter

In-line reference transducer

 

 

 

  

 

 

 

  



Publications

Ava ila b le  via  
d o i.o rg / 10 .15128 / r1m s35t 8 6 4 n



Facilities Directory

Exte ns ive  d ire c to ry w it h  d e t a ile d  
in fo rm a t io n  o n  UK fa c ilit ie s  fo r 
t e s t ing  a c ro ss  t he  fu ll ra ng e  o f 
Te c hno lo g y Re a d ine ss  Leve ls

Ava ila b le  via  
d o i.o rg / 10 .15128 / r1m s35t 8 6 4 n



What do we do now?

• Ø rste d Cha ir in  Re newa b le  Ene rg y
– St ra te g ic  a g re e m e nt  b e twe e n  Durha m  a nd  Ø rste d
– Fund s  a  Cha ir a nd  m ult ip le  MSc  a nd  PhD stud e n t sh ip s

• EPSRC Pa rt ne rsh ip  in
O ffsho re  W ind  (£ 7.6 M)

– Unive rs it ie s  o f She ffie ld , Durha m  a nd  Hull
– Ø rste d a nd  Sie m e ns-Ga m e sa

• EPSRC/ NERC AURA CDT (£ 5 .8 M)
– Unive rs it ie s  o f Hull, Durha m , Newca st le  a nd  She ffie ld



What do we do now?

• EPSRC HO ME O ffsho re  (£ 3M)
– “Ho list ic  O p e ra t io n  a nd  Ma in te na nce  fo r Ene rg y fro m  

O ffsho re  W ind  Fa rm s”
– Unive rs it ie s  o f Ma nche ste r, Durha m , St ra thc lyd e , Wa rw ick 

a nd  He rio t -Wa t t
– Ma ny ind ust ria l p a rtne rs

• Euro p e a n  Ma rine  Ene rg y Ce nt re
• Offsho re  Re newa b le  Ene rg y Ca t a p u lt
• SP Ene rg y Ne t wo rks
• Sie m e ns
• EDF
• The  Crow n Est a te
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