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De sig n  co n st ra in t : d e p lo ym e n t  ve sse l       
- Size , w e ig h t , a sp e c t  ra t io , fo rce s, 

b e a rin g  p a ck, e t c .
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Deployment:
- 14 1 d a ys , ~10 0 0  h o u rs  ro t a t in g , >> 90 % u p t im e
- P o w e r g e n e ra t e d  t h ro u g h o u t  d e p lo ym e n t

Conclusions:
- Su cce ssfu l
- Ro o m  fo r im p ro ve m e n t

Hig h lig h t s



Highlights
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Post -recovery assessment:
 Fo u lin g  (Cle a rSig n a l)
 Ca b le s/con n e c t o rs
 Fa st e n e rs  e t c .
 Se a ls
 P re ssu re  co m p .
 Co rro sio n  
 Bla d e  fa ilu re s



Characterization
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R/V Russell Davis Light

Te st in g  u n d e r p ro p u ls io n :
- Ma p  p e rfo rm a n ce
- Te st  sp e e d  a n d  t o rq u e  co n t ro l
- U = 1-2.5 m /s , 4 0  t o  120  RP M



Characterization
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Laboratory:
-Dyn a m om e t e r, co ld  ro o m , 
  la b ., sa lt w a te r t a n k

Tests:
Lo sse s  (se a ls , o il), co u p le r, 
t h e rm a l, η(RP M,Q)
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In situ performance
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Bla d e  lo sse s

- Hig h ly va ria b le
- Did  n o t  m e e t  e xp e c t a t ion s 

U [m/s]  

P [W]



In situ performance challenges
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Goal: Tra ck p e a k e ffic ie n cy
Requirements: Ad e q u a t e  in flo w  ch a ra c t e riza t ion  a n d  co n t ro l

Objective

1.5 m /s

1 m /s

2 m /s



In situ performance challenges
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Goal: Track peak efficiency
Requirements: Adequate inflow characterization and control

Objective                                                  Reality
Con st a n t  ω
1) Hig h e r U
2) Low e r U



In situ performance challenges
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Inflow conditions + system response = Drop in power production

ro t o r



In situ performance challenges
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Lander AMP

Lander

In situ + 
constant 
inflow tests

Dyn o  t e st s



In situ performance challenges
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Lander AMP

Lander

In situ + 
constant 
inflow tests

Dyn o  t e st s



Lessons Learned
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Characterization: It  is  h a rd  t o  u n d e rs t a n d  in  s it u  
p e rfo rm a n ce  w it h o u t  a d e q u a t e  ch a ra c t e riza t ion

Inflow: Go o d  in flo w  ch a ra c t e riza t ion  ke y a t  re le va n t  t im e  
t im e s (o rd e r se co n d s) h a s  s ig n ifica n t  im p lica t ion s fo r p o w e r 
g e n e ra t ion

Performance: Drive lin e  a n d  m o t o r e ffic ie n cy m a t t e r 
Overdesign leads to losses, caution is needed.

 Watts matter…
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Design
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