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• Design, build & deploy an instrumented axial flow tidal turbine

• Operation in a real tidal flow

• Turbine size allows scale-up of results (to utility scale)

• Provide public open- source data set

• Comprehensive model verification and validation (V&V)

• Digital twinning 

• Numerical models

• Provide feedback on marine energy IEC standards

• 3-bladed axial flow device based on the MHKF1 hydrofoils, with a 2.5-m, 26 kW rotor

Motivation
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Overarching
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• Help marine energy industry make progress (technology ramp)

• Time synchronized data collection

• Power performance

• Mechanical & design loads

• Tidal inflow conditions

• Effect of turbulence structures on tidal turbine performance & loads

• Dynamics of powertrain of axial flow tidal turbine

Motivation

Research Goals
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Parts Subsystems Complete System

What is System Integration?

Assemblies & 
Subassemblies
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Each has many parts!

System Integration

Several levels of mechanical & electronical integration
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System Integration

Turbine Subsystem: Mechanical Integration

▪ Run motor/generator & its control

▪ PTO drive line components

▪ Test coupling & bearing

▪ Communicate with load cell

▪ Test component functionality & data transmit
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High Level Test

System Integration

Blade strain gages calibration & test 

at SNL
System build & test at UNHData acquisition build & test 

at UNH & NREL
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System Integration

• More than 100 data streams
• Terabytes of time synchronized data (hours to days)
• Several test conditions

Data Acquisition: Sensors & Instruments



▪ Analyze, monitor, control 

▪ Turbine setpoint control

▪ Test & operation of performance metrics

▪ Time synchronized with PTP network

▪ Recording important parameters
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System Integration

Data Acquisition: Build
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• Secured space in UNH High Bay Lab in Kingsbury engineering 

building

• PTO integration and configuration

• Instrumentation integration & testing of while recording to DAQ 

• Mechanical integration

• Pressurization (vacuum) leak Test of nacelle & hub assembly

• Data flow monitoring

• System operation in air at normal and extreme operating speeds at 

various stages of assembly

System Integration

Subsystems Test



▪ Transport the OSTEC Turbine subsystems

◆ Logistics

◆ Installation on the UNH-AMEC Turbine Deployment Platform

▪ In-Water Full System Shakedown

◆ Checks of instrumentation,

◆ In-situ calibration, or calibration verification  

◆ in-situ alignment check & adjustments (e.g. blades angle of attack)

◆ Slow speed operation to safely check integrity of dynamic seal
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System Integration

Before Deployment



▪ Move TDP with OSTEC Turbine to the Deployment Site
◆ UNH-AMEC Tidal Energy Test Site 

◆ Memorial bridge, Portsmouth, NH

◆ Tidal current speed overage over 2.5 m/s

◆ Deploy & test
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Deployment

Deployment & Test Site
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