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Design Goals of the OSTEC turbine 

• Enables the testing and improvement of marine energy standards
▪ IEC TC-114 Technical Specifications for marine energy 

conversion systems [1,2]
• Modular and Robust

o Flanged sections
o Blades 
o Use readily available materials, eg. Schedule 40/80 steel pipe

o Can accommodate extensive instrumentation
o In blades and hub
o Nacelle
o Tower

• Enables quick deployment and removal
o UNH-AMEC Turbine Deployment Platform!
o Incremental Testing 2.5-meter diameter OSTEC turbine



Where is are we deploying the OSTEC turbine?
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Below: Turbine Deployment Platform (TDP), 
originally developed as part of the “Living 
Bridge Project” [3,4]

UNH-AMEC Tidal Energy 
Test Site in Portsmouth, 
NH, Great Bay Estuary

NSF had largest investment in this, 
NH-DOT made it possible, FHWA 
funded mostly work on bridge, and 
we re-directed funds we had from 
DOE to build a TDP for Ge. Sullivan 
Bridge.



Design constraints and measurement goals for the OSTEC

• The Turbine Deployment Platform (TDP) at the 
UNH-AMEC Tidal Energy Test Site gives design/size 
constraints and the mooring details [3,4]
▪ Diameter, hub depth, weight

• Resource assessments informed use of OpenFAST 
to create an extensive Design Load Case (DLC) 
[5,6,7]

• Testing the measurement load cases (MLCs) outlined 
in IEC 62600-3 which have overlap with the Desing 
Load Cases (DLCs) [2]

DLC table for the OSTEC turbine: Neary et al 
(2024) 



Rotor Design

• 3-bladed rotor, each blade is instrumented with:
▪ 4 fiber optic strain gauges (FBG) on front and back surfaces
▪ 4 FO rosettes on the rectangular blade root
▪ 1 FO accelerometer near the blade tip
▪ 1 temperature sensor

• Fiber optic interrogator and DAQ in hub to 
minimize cable routing to slip ring

• 4-axis loadcell between rotor and shaft to 
measure key loads for DLCs and MLCs

 

4-DOF 
loadcell



Power Take-off design

• Siemens PM servomotor
▪ Rated power = 26.2 kW
▪ Rated speed = 2000 RPM
▪ Fluid cooling system needed to dissipate heat

• Wittenstein SP +240 planetary gearbox
▪ 20:1 gear ratio to align with projected performance

envelope
▪ Max. torque = 5400 Nm



Nacelle design

• Multifunction:
▪ Transmit power from rotor the 

generator
▪ Protective housing for sensitive 

components
▪ Transmit thrust from driveshaft to 

tower

• Off-the-shelf parts where possible 
and keeping machinability in mind 
when not



Tower and Yaw Assembly design

• Tower
▪ 14” schedule 80 pipe 
▪ Instrumented with 8 strain rosettes 

• Yaw mechanism
▪ Allows for yawing the turbine and lockdown in 5°increments 

with range of +/-30° 
▪ Designed to rotate 180°to operate in flood tide and 

reproduce incremental adjustment (for future testing)
• Sleeve Assembly
▪ Supports the turbine tower with sleeve bearings
▪ Transmit turbine thrust from the tower to the TDP



Instrumentation and Sensors

• Environmental sensors
▪ ADCPs, ADVs, WeatherStation, CTD

• Operational sensors
▪ 4DOF loadcell, FO blade root and span 

strain gauges, FO accelerometers, tower 
foil strain gauges

▪ Siemens performance monitoring, low- and 
high-speed encoders

• Health monitoring sensors
▪ Leak detecting cables, temperature 

sensors, pressure transducer, relative 
humidity sensor

• Over 100 data streams to manage



Data Acquisition System (DAQ) design
• NREL’s Modular Ocean Data Acquisition System (MODAQ)  
▪ Collect, synchronize, and control over 100 data streams

Global Map

Concept Drawings

Electrical Drawings



Cost Summary of OSTEC turbine (to date)
• Mechanical parts 
▪ Rotor ~$56k
▪ Power Conversion system ~$40k
▪ Nacelle ~$94k
▪ Tower and Yaw Assembly ~$75k

Subtotal of Mechanical parts = $275k

• Sensors and Acquisition Equipment
▪ Instrumentation and DAQ ~$150k

Total parts cost of the OSTEC turbine is approximately $425k



Unique Challenges and Next Steps
• Alignment and tolerance stack-up between parts in a complicated system
▪ Driveshaft requires high degree of alignment spanning over multiple parts

• Design of DAQ system
▪ Global level to enclosure level

• High degree of system complexity
▪ All parts (both sensors and mechanical components) need to function independently, as well in its 

subsystem, and the greater system 

• For more details on system development and integration, stay tuned for Parviz Sedigh’s 
presentation!
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Questions?


