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What is the Turbine Lander?




What is the Turbine Lander?

Design constraint:deployment vessel
- Size,weight,aspect ratio, forces,
bearing pack,etc.




Highlights

Deployment:
- l41days,~1000 hours rotating,>>90% uptime
- Powergenerated throughout deployment

Conclusions:
- Successful
- Room forimprovement



Highlights

Post -recovery assessment:
& Fouling (ClearSignal)
& Cables/connectors

M Fasteners etc.

M Seals

M Pressure comp.

«d Corrosion
B4 Blade failures




Characterization

0.3 O1m/s
O1.5m/s
@ 2mls
®2.5m/s

0.2

01F

Testing under propulsion: A
- Map performance

- Testspeed and torque control
- U=1-25m/s,40 to 20 RPM



Characterization

Laboratory: Tests:
-Dynamom eter,cold room, Losses (seals,oil),coupler,
lab.,saltwater tank thermal, n(RPM,Q)
300 -

10.2

RPM 120 @



In situ performance

- Highly variable

- Did not meet expectations
Blade losses

o MI MWMWM mml M

0.5

400
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-200
Nov 2023 Dec 2023 Jan 2024 Feb 2024




In situ performance challenges

Goal: Track peak efficiency
Requirements: Adequate inflow characterization and control

Objective

Decreasing U,

norC,




In situ performance challenges

Goal: Track peak efficiency
Requirements.: Adequate inflow characterization and control

Objective Reality

Constant w
1) Higher U
2) Lower U

/

Decreasing U,

norC,




In situ performance challenges

Inflow condlitions + system response = Drop in power production

800

24

U [m/s]

11:07

0
11:02 11:03 11:04 11:05 11:06
Dec 15, 2023



In situ performance challenges

U [m/s]

=== |n situ control
=== Top 6 sec. ave.

=== Bottom 6 sec. ave.

Raw

= G-sec. ave.

== Sequim Bay
= | ake WA
0.6
o Raw
T 04
3
s 0.2 — B-sec. ave.
0 " "
11:02 11:03 11:04 11:05 11:06 11:07

Dec 15, 2023

Lander AMP

Lander

In situ +
constant
inflow tests

Dyno tests

e



In situ performance challenges

U [m/s]

=== |n situ control

=== Top 6 sec. ave.

=== Bottom 6 sec. ave.

Lander AMP

) 4

T T
0.6}
o
O 0.4}
3
S 0.2
0 3 ) L 2 I
11:02 11:03 11:04 11:05 11:06 11:07

Dec 15, 2023

Sts



Lessons Learned

Characterization: It is hard to understand in situ
performance without adequate characterization

Inflow: Good inflow characterization key at relevant tim e
times (order seconds)has significant im plications for power
generation

Performance: Driveline and motor efficiency matter
Overdesign leads fo losses, caution is needed.
Waftts matter. ..
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Design

Rotor Connection Flange —,

Exclusionary V-Seal
. Lip Seals ‘/
Oil Port —- Driveshaft Sealing Surface
= . (ceramically coated & ground)
Tapered Roller Bearings

Pressure Compensated Bearing Housing

o 3 7 ﬂ' Mounting Plate

Magnetic Coupling |
(Male Half) — |

;EEK I(\jﬂagnetm Coupling —T MagneticCaupling
rou (Female Half)

Motor/Generator —

Prioritized survivability over efficiency @
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