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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

I

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
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Research Goals

« 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
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Parts ) Assemblies & ) Subsyst Complete System
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OSTEC Systems Integration

Data Acquisition &
Instrumentation

Turbine Deployment
Platform (TDP)

Subsystem Tests

Mechanism

PTO Control Assembly

System

System

MODAQ :
Build 4~ subassembly  otati strument

- check
Drive
Bearings |
Assembly
Stand [ Nacelle \
<, Sections [ B
Nosef Hub & Y,
conel  clamps
T
Rotor i g;%‘:e |
Blades

Subassembly

Test &

Physical
Integration

Modifications

Several levels of mechanical & electronical integration

Each has many parts!
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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

Energy Efficiency &

EN ERGY Renewable Energy

WATER POWER
TECHNOLOGIES OFFICE

www.amec-us.org




U.S. DEPARTMENT OF Samjia Unlversltv Of ?-o.
@ ENERGY Eﬂf’rgf['”ies @ New Hampshire *** NRQEML Pacific Northwest

System Integration

High Level Test
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=== Jniaxial strain gauge

mmmm Accelerometer

Data acquisition build & test Blade strain gages calibration & test System build & test at UNH
at UNH & NREL at SNL
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Data Acquisition: Sensors & Instruments

More than 100 data streams

Terabytes of time synchronized data (hours to days) et W
Several test conditions Pl try
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*Rotor thrust, torque *Mechanical «3-component Inflow, Wake *Hub and Nacelle ’nterro;:tl L K °r

«3-axis loads, moments «Power, torque, rotational flow temperature ok 5?; d Cell Access i
-Blade loads, moments speed, thrust +Point — ADV *Hub and Nacelle pressure roud indow

+Root bending, twist *Electrical *Profile - ADP » Time-stamped Video

«Localized strains *Generator voltage, current, Water Temperature *Hub Humidity

*Vibrations power, speed *Water Depth *Critical Seal Leaks
«Platform *Control System = Salinity/Conductivity *Blade vibrations Test & Assembl

«Thrust *Operational state *Wave Characteristics stand *

+6-DOF motion *Inputs & Status

U.S. DEPARTMENT OF

Atlantic Marine Energy Center

Energy Efficiency &
Renewable Energy

ENERGY

WATER POWER
TECHNOLOGIES OFFICE

www.amec-us.org




Sy stem Int eg ration @ ENERGY (1) 2, (V) wewiitmiiine HNREL 2 m/g ;

Atlantic Marine Energy Center

Data Acquisition: Build

Environmental
: Sensors

Analyze, monitor, control — . — —
: . 480 VAC/Siemens Low Voltage Communications | - ____ Acquisition
TU rb|ne SetpOInt ContrOI Control Enclosure | Enclosure _; Enclosure Enclosure
Test & operation of performance metrics — ss0vac |
Time synchronized with PTP network = ézc:v‘iﬁ%e [ HubDAQ oo OSTECTurbine]i |
. . - —- Ethernet/Data ) U e
Recording important parameters
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Subsystems Test

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
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Before Deployment
- | 3 ) -~ s 1,, ;’Th# % 4. | =2 ;

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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Deployment & Test Site

v

’
'

Uruversity of New Hampshire
-
Living Bridge Project
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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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