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Founded	
  in	
  2000,	
  the	
  TechnoCentre	
  éolien	
  is	
  a	
  research	
  and	
  technology	
  transfer	
  
center	
  that	
  helps	
  companies	
  adapt	
  their	
  technology	
  to	
  withstand	
  the	
  cold	
  
climate,	
  develop	
  new	
  products	
  for	
  the	
  wind	
  energy	
  industry,	
  and	
  integrate	
  the	
  
supply	
  chain	
  in	
  Québec.	
  
	
  
	
  The	
  TechnoCentre	
  éolien	
  is	
  working	
  in	
  	
  four	
  principal	
  areas	
  :	
  
	
  
•  Technical	
  assistance	
  
•  Applied	
  research	
  
•  Economic	
  development	
  	
  
•  CommunicaDon/event	
  

TechnoCentre	
  éolien	
  Mandate	
  



TCE	
  Loca3on	
  
TCE	
  R&D	
  wind	
  farm	
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Office	
  

Murdochville’s	
  met	
  
masts	
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R&D	
  Wind	
  Farm	
  

www.eolien.qc.ca	
  

•  Two	
   2.05	
   MW	
   Repower	
  
MM92	
  CCV	
  

	
  

•  Commissioned	
  March	
  
2010	
  

	
  
•  In	
  Rivière-­‐au-­‐Renard,	
  	
  
Québec,	
  Canada	
  

•  Icing	
  &	
  complex	
  terrain	
  

	
  
•  R&D,	
  technological	
  
transfer,	
  technological	
  
valida3on,	
  performance	
  
assessment.	
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Met	
  Masts	
  

Met	
  masts	
  name	
   TMV2	
   TMV3	
   MMV2	
  

Height	
  (a.g.l.)	
   15.3	
  m	
   20	
  m	
   126	
  m	
  

Al3tude	
  (at	
  the	
  
base)	
  

915	
  m	
   530	
  m	
   325	
  m	
  

Tower	
  type	
   Tripod	
  self	
  
supported	
  	
  
CSA	
  S37-­‐01	
  

Temporary	
  
monopole	
  guyed	
  
wire	
  

Tripod	
  permanent	
  guyed	
  
wire	
  
CSA	
  S37-­‐01	
  

Loca3on	
   Murdochville	
  (Qc)	
   Murdochville	
  (Qc)	
   Rivière-­‐au-­‐Renard	
  (QC)	
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Microgrid	
  

www.eolien.qc.ca	
  

•  Two	
  25	
  kW	
  wind	
  turbine 	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  Two	
  50	
  kW	
  diesel	
  generator 	
   	
  	
  
•  One	
  7.5	
  kW	
  wind	
  turbine 	
   	
   	
  One	
  15kW	
  diesel	
  generator	
  	
  
•  One	
  compressed	
  air	
  storage	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  One	
  Ba]ery	
  storage	
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Methods	
  Used	
  for	
  Predic3ng	
  a	
  Failure	
  Using	
  
SCADA	
  Data	
  

1.  Signal	
  Trending	
  (easy)	
  

2.  Physical	
  Models	
  (moderate)	
  

3.  Ar3ficial	
  Neural	
  	
  Networks	
  (hard)	
  

	
  

References	
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  Methods	
  for	
  Wind	
  Turbine	
  Condi3on	
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  Data’,	
  EWEA	
  2013	
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Generator	
  Fan	
  Failure	
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Generator	
  Fan	
  Failure	
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SCADA	
  Status	
  Overview	
  Turbine	
  1	
  

•  00:00	
  	
  	
  	
  	
  	
  	
  Stator	
  high	
  temperature	
  Warning	
  from	
  turbine	
  SCADA	
  	
  

•  15:30	
  	
  	
  	
  	
  	
  	
  Warning	
  go	
  off,	
  wind	
  below	
  cut-­‐in	
  

•  32:00	
  	
  	
  	
  	
  	
  	
  Technician	
  inspec3on	
  reveal	
  a	
  generator	
  fan	
  failed	
  

	
   	
  	
  	
  	
  	
  	
  	
  	
  Turbine	
  re-­‐started	
  with	
  reduced	
  power	
  

•  9	
  days	
  	
  	
  	
  	
  Fan	
  replaced	
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Stator	
  Temperature	
  Overview	
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Stator	
  Temperature	
  Zoom	
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Stator	
  Temperature	
  Historical	
  High	
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Stator	
  Temperature	
  Threshold	
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Stator	
  Temperature	
  Overview,	
  Turbine	
  2	
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Stator	
  Temperature	
  Zoom,	
  Turbine	
  2	
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Stator	
  Temperature	
  Threshold,	
  Turbine	
  2	
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Cost	
  Comparison	
  

Items	
   Turbine	
  1	
  	
   Turbine	
  2	
  
With	
  Signal	
  Trending	
  

Loss	
  of	
  
produc3on	
  	
  
CF	
  =	
  30%	
  

9.5	
  days	
  at	
  limited	
  
power	
  
9	
  000$	
  

¾	
  days	
  at	
  limited	
  
power	
  
800$	
  

Technician	
  3me	
   	
  500$	
   300$	
  

Total	
  approx.	
  
loss	
  

9	
  500$	
   1	
  100$	
  

Difference	
   8	
  400$	
  or	
  89%	
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Winter	
  Effect	
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Winter	
  Effect	
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Winter	
  Effect	
  Defini3on	
  

Winter	
  Effect	
  is	
  an	
  Increase	
  in	
  opera3on	
  and	
  
maintenance	
  cost	
  due	
  to	
  an	
  :	
  
	
  
-­‐  INCREASE	
  in	
  Loss	
  of	
  Produc3on	
  
	
  
-­‐  INCREASE	
  	
  in	
  Turbine	
  Access	
  Time	
  

-­‐  INCREASE	
  in	
  Turbine	
  Access	
  Cost	
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Cost	
  Comparison,	
  Winter	
  Effect	
  
Items	
   Turbine	
  1	
  	
   Turbine	
  2	
  

With	
  Signal	
  Trending	
  

Loss	
  of	
  
produc3on	
  	
  
CF	
  =	
  45%	
  

9.5	
  days	
  at	
  limited	
  
power	
  

9	
  000$	
  -­‐>13	
  000$	
  

¾	
  days	
  at	
  limited	
  
power	
  

800$-­‐>1	
  000$	
  

Technician	
  3me	
   	
  500$-­‐>900$	
   300$-­‐>500$	
  

Vehicle	
  fuel	
  	
   200$	
   100$	
  

Total	
   9	
  500$-­‐>14	
  100$	
   1	
  100$-­‐>1	
  600	
  $	
  

Difference	
   8	
  400$-­‐>12	
  500$	
  

Winter	
  effect	
  =	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  4	
  600$	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  500$	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  30%	
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Recommenda3ons	
  
•  Get	
  ready	
  before	
  the	
  commissioning	
  of	
  the	
  turbine	
  

•  Validate	
  real	
  data	
  with	
  the	
  wind	
  assessment	
  simula3on	
  

•  Use	
  neighbor	
  turbine	
  comparison	
  

•  Wind	
  vane	
  and	
  anemometer	
  failure	
  

•  North	
  offset	
  poor	
  adjustment	
  

•  	
  Involve	
  site	
  technician	
  in	
  development	
  and	
  tuning	
  of	
  the	
  detec3on	
  tools	
  

•  Don’t	
  only	
  focus	
  on	
  main	
  component	
  

•  Be	
  aware	
  of	
  non-­‐frequent	
  turbine	
  status	
  code	
  



Bruno Boucher Eng. 
O&M  Manager 
bboucher@eolien.qc.ca 
 
70, rue Bolduc, Gaspé (Québec) G4X 1G2 

Canada  

Tél. : +1 418 368-6162 x234 

Thanks	
  you,	
  Merci	
  


