
Twistact:	
  The	
  Key	
  to	
  
Prolifera3on	
  of	
  Wind	
  Power	
  

Jeff	
  Koplow	
  (Principal	
  Inves3gator)	
  
Wayne	
  Staats	
  (Entrepreneurial	
  Lead)	
  
Jim	
  Presley	
  (Industry	
  Mentor)	
  
Jus3n	
  Vanness	
  (Core	
  Team	
  Member)	
  
Arthur	
  Kariya	
  (Core	
  Team	
  Member)	
  

SAND2015-2233PE



Inside	
  an	
  Old	
  School	
  Wind	
  Turbine	
  

gearbox	
   generator	
  



h"p://www.warmwell.com/gearoil.html	
  

Customer	
  Pain	
  1:	
  Reliability	
  
Gearbox	
  Failure	
  



Customer	
  Pain	
  2:	
  Market	
  Scalability	
  
Not	
  Enough	
  Rare	
  Earth	
  Magnets	
  to	
  Grow	
  the	
  Market	
  



What	
  About	
  Direct-­‐Drive	
  +	
  Electromagnets?	
  	
  

Enercon	
  E-­‐126	
  
•  No	
  gearbox	
  
•  No	
  rare	
  earth	
  magnets	
  
•  Fatal	
  flaw	
  –	
  sliding	
  electrical	
  contacts	
  



Commercial	
  Product:	
  Drop-­‐in	
  electrical	
  	
  generator	
  
soluEon	
  for	
  next-­‐generaEon	
  wind	
  turbines	
  	
  

The	
  Last	
  Piece	
  of	
  the	
  Puzzle:	
  Twistact	
  Technology	
  
•  Enables	
  direct-­‐drive	
  +	
  electromagnet	
  approach	
  
•  Maintenance	
  free	
  	
  
–  No	
  sliding	
  contacts	
  
–  No	
  electrical	
  arcing	
  



•  Capable	
  (adequate	
  resources)	
  
•  Agile	
  (responsive	
  to	
  opportunity)	
  
•  Hungry	
  (to	
  become	
  top-­‐Eer)	
  

Profile	
  of	
  an	
  Early	
  Adopter	
  

2nd	
  Tier	
  



The	
  Twistact	
  Value	
  Proposi3on	
  

New	
  market	
  reality:	
  
How	
  will	
  you	
  survive	
  if	
  your	
  
compe3tors	
  have	
  Twistact	
  
technology	
  and	
  you	
  don’t?	
  

Finally,	
  reliability	
  and	
  scalability	
  
-­‐  No	
  gear	
  boxes	
  
-­‐  No	
  rare	
  earths	
  
-­‐  No	
  sliding	
  electrical	
  
	
  	
  	
  contacts	
  

Patent	
  protec3on	
  
-­‐  U.S.	
  Patent	
  8,585,413	
  (Koplow)	
  
-­‐  Completely	
  dis3nct	
  from	
  prior	
  art	
  

Modular	
  drop-­‐in	
  
Steep	
  market	
  growth	
  



The	
  Twistact	
  Team	
  

Sandia	
  Cooler	
  
(now	
  being	
  commercialized)	
  

Rotary-­‐Cooled	
  
	
  Solid-­‐State	
  Ligh3ng	
  

Mode	
  Filtered	
  Fiber	
  Laser	
  
(de	
  facto	
  standard	
  worldwide)	
  

•  Jeff	
  Koplow	
  (PI)	
  
•  Wayne	
  Staats	
  (EL)	
  
•  JusEn	
  Vanness	
  	
  
•  Arthur	
  Kariya	
  

•  Jim	
  Presley	
  –	
  LabCorp	
  Industry	
  Mentor	
  

•  Four	
  R&D	
  100	
  Awards	
  
•  Track	
  record	
  of	
  pracEcal	
  innovaEon	
  
•  Experience	
  engaging	
  industry	
  
•  10	
  licenses	
  on	
  invenEons	
  to	
  date	
  



PROBLEM	
  

KEY	
  METRICS	
  

SOLUTION	
  	
   UNIQUE	
  VALUE	
  PROP	
   UNFAIR	
  ADVANTAGE	
  

REVENUE	
  COST	
  STRUCTURE	
  

CHANNELS	
  

CUSTOMER	
  SEGMENTS	
  
Customer	
  Pain	
  1:	
  
Reliability/maintenance	
  
(gearbox	
  failure)	
  

Fixed	
  costs	
  
•  Capital	
  equipment	
  
•  Labor	
  
•  Overhead	
  	
  

Customer	
  Pain	
  2:	
  
Scalability	
  (insufficient	
  
rare	
  earth	
  magnet	
  supply)	
  

Alterna3ve:	
  direct-­‐drive	
  +	
  
electromagnets	
  (sliding	
  
electrical	
  contact	
  failure)	
  

Twistact	
  Technology	
  

No	
  gearboxes	
  

No	
  rare	
  earth	
  magnets	
  

No	
  sliding	
  electrical	
  contacts	
  

Customers:	
  
•	
  VerEcally	
  integrated	
  
wind	
  turbine	
  OEMs	
  
•	
  Generator	
  OEMs	
  
	
  

Early	
  adopters:	
  2nd	
  Eer	
  
wind	
  turbine	
  OEMs	
  
•	
  Capable	
  
•	
  Agile	
  
•	
  Hungry	
  

Direct	
  sales	
  to	
  OEMs	
  

Patented	
  technology	
  	
  

Very	
  disEnct	
  from	
  prior	
  art	
  

Infringement	
  easy	
  to	
  detect	
  

Market	
  penetraEon:	
  
•  	
  20%	
  in	
  5	
  years	
  
•  	
  80%	
  in	
  15	
  years	
  
Wind	
  power	
  provides	
  50%	
  
of	
  electricity	
  by	
  2030	
  	
  

Reliability	
  

Strategic	
  Partnerships	
  

Wind	
  turbine/generator	
  OEM	
  partners	
  

Hardware	
  customizaEon/NRE	
  

Discrete	
  sales	
  

Service	
  contracts	
  

SBIR	
  grants	
  

Variable	
  costs	
  
•  Raw	
  materials	
  
•  Manufacturing	
  
•  COTS	
  components	
  

Market	
  Scalability	
  


