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1 Introduction & Background
1.1

Introduction

NoviOcean is a fully patented floating non-resonant point absorber WEC, extracting energy from the vertical
motion (heave) of the waves. The WEC is comprised of a long floating structure, the PTO, mooring lines & anchors.
The PTO utilizes a vertical axis Pelton turbine placed on top of the PTO and a vertical hydraulic cylinder extending
downwards. The assembly moves up & down due to heave. The piston inside the cylinder is held stationary since
the piston rod is fixed to the ocean floor. The unit will be latched in the wave trough by a hydraulic locking valve.
As the wave rises and the float is pressed down in water, high pressure is built. High-pressure water jet will be
hitting the Pelton turbine when the latch is released. The turbine shaft is coupled to a generator & flywheel. The
latter facilitates continuous electricity generation during the downward free-floating movement, as the concept is
single-acting. The cycle is repeated from the next wave through.

Figure 1.1: NoviOcean prototype during testing

Small lab physical tests have been successfully conducted at KTH Royal Institute of Technology, Stockholm,
validating the concept and working principles. A 1:5 scale device (4.50*0.55*0.37 m3 float, with reference to the
full-size 500 kW unit), has been assembled and was tested for function, performance, survival and control system
capabilities in offshore conditions for six weeks in the Stockholm Archipelago in Nov/Dec. 2019.
The same prototype has been tested during the MaRIENT2 access period. The purpose was to verify performance
and survivability in different wave conditions, validate simulation results, measure forces on mooring lines and
PTO, & validate the initial control system.
This report will be dedicated to report on the results of these tests performed in COAST Laboratory Ocean Basin,
Plymouth, UK, under the MaRINET2 4th access period. The tests were performed during two weeks during
February/March 2020.
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1.2 Development So Far
1.2.1

Stage Gate Progress
Previously completed: ✓
Planned for this project: 

STAGE GATE CRITERIA
Stage 1 – Concept Validation
• Linear monochromatic waves to validate or calibrate numerical models of the system (25 – 100
waves)
• Finite monochromatic waves to include higher order effects (25 –100 waves)
• Hull(s) sea worthiness in real seas (scaled duration at 3 hours)
• Restricted degrees of freedom (DofF) if required by the early mathematical models
• Provide the empirical hydrodynamic co-efficient associated with the device (for mathematical
modelling tuning)
• Investigate physical process governing device response. May not be well defined theoretically or
numerically solvable
• Real seaway productivity (scaled duration at 20-30 minutes)
• Initially 2-D (flume) test programme
• Short crested seas need only be run at this early stage if the devices anticipated performance
would be significantly affected by them
• Evidence of the device seaworthiness
• Initial indication of the full system load regimes
Stage 2 – Design Validation
• Accurately simulated PTO characteristics
• Performance in real seaways (long and short crested)
• Survival loading and extreme motion behaviour.
• Active damping control (may be deferred to Stage 3)
• Device design changes and modifications
• Mooring arrangements and effects on motion
• Data for proposed PTO design and bench testing (Stage 3)
• Engineering Design (Prototype), feasibility and costing
• Site Review for Stage 3 and Stage 4 deployments
• Over topping rates
Stage 3 – Sub-Systems Validation
• To investigate physical properties not well scaled & validate performance figures
• To employ a realistic/actual PTO and generating system & develop control strategies
• To qualify environmental factors (i.e. the device on the environment and vice versa) e.g. marine
growth, corrosion, windage and current drag
• To validate electrical supply quality and power electronic requirements.
• To quantify survival conditions, mooring behaviour, and hull seaworthiness
• Manufacturing, deployment, recovery, and O&M (component reliability)
• Project planning and management, including licensing, certification, insurance etc.

Status

✓

✓
✓


✓



✓



Stage 4 – Solo Device Validation
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STAGE GATE CRITERIA
• Hull seaworthiness and survival strategies
• Mooring and cable connection issues, including failure modes
• PTO performance and reliability
• Component and assembly longevity
• Electricity supply quality (absorbed/pneumatic power-converted/electrical power)
• Application in local wave climate conditions
• Project management, manufacturing, deployment, recovery, etc
• Service, maintenance and operational experience [O&M]
• Accepted EIA

Status

Stage 5 – Multi-Device Demonstration
• Economic Feasibility/Profitability
• Multiple units’ performance
• Device array interactions
• Power supply interaction & quality
• Environmental impact issues
• Full technical and economic due diligence
• Compliance of all operations with existing legal requirements

1.2.2

Plan for This Access

The testing program was an integral part of our development. Aside from helping us challenge and validate our
numerical and analytical studies, these tests were necessary to show the potential in wave power, for this unusual
rectangular shaped light float, with non-resonant behaviour, combined with this sort of new PTO set up.
Moreover, the results from testing program can be later used both as guidelines and as powerful tools to attract
capital for our company.
Short-term objectives which motivate the testing program was: (1) to validate our numerical models and CFD
analysis; (2) to validate control system; (3) to verify survivability, stability and dynamic response of the floating
structure in regular and irregular waves; (4) to verify the power output in different wave conditions; and (5) to
verify loads on the mooring lines.
In medium-term, the results of the testing program can help us reach several objectives such as: (1)
improvements in mechanical design for the concept; (2) reduced uncertainty and optimization of preliminary
LCOE forecasts; (3) attracting more funding and increasing chances for future successful grants to facilitate
further development; (4) optimization of the mooring design; and (5) further improvements in control system
design.
Results from these tests will facilitate reaching some of our long-term objectives as well, such as improvements
in design prior to pre-production of our 500-kW pilot.
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2 Outline of Work Carried Out
2.1 Setup
Figure 2.1 below shows a schematic overview of the 35x15 meter wave tank as well as the positioning of the
various probes used by the data acquisition system to monitor the waves.

Figure 2.1: Positioning of various probes relative to NoviOcean prototype in the wave tank

Various test runs under different conditions have been carried out for 2 weeks. The outline and summary of run
logs can be seen in Appendix 5.2.
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2.2 Tests
2.2.1 Test Plan
The initial test plan was as following:
(1) runs in different wave conditions: 16-20 test runs with different peak periods Tp from 0.5 s to 2.8 s and wave
height of 0.3 m – 0.5 m to validate the simulation model and response of the structure, during these test the
floating structure is faced parallel to waves; parameters to record are the structure motion, PTO force and
mooring forces.
(2) runs in extreme wave conditions to evaluate extreme response and survivability of the device: 10-16 runs (to
ensure the validity of the tests).
(3) runs in different wave conditions (see item (1)) when the floating structure is faced with different angles other
than parallel towards the incoming waves to measure and validate yaw moments.
(4) runs for operation in short crested waves (10 – 16 runs for Tp from 0.5 s to 2.8 s and wave height of 0.3 m –
0.5 m) resembling more realistic conditions to measure mooring loads and device position in order to validate
the mathematical models and to identify potential issues regarding future offshore testing.
(5) previous runs both without and with latching, but with priority towards the latter. Simulating failures, so as for
instance trigger pressure dumping by PTO overpressure valves, was also planned.
Expected outcomes of the tests was planned to be recorded on a reliable dataset regarding different forces in
PTO and mooring lines and anchor, WEC displacement in 6 DoF and absorbed power in different wave
conditions.
Timeline for using the facility was initially planned to be in total two weeks (ten working days), including:
•
•
•
•
•

preparation of test hardware (1 day)
preparation and calibration of sensors and data acquisition equipment (1 day)
installation of attachments and equipment (1 days)
test runs and data acquisition according to agreed procedures with the facility (6 days)
removal of attachments and the equipment (1 days).

2.3 Results
The detailed procedure and activities during the access period were recorded and a summary of run logs is
included in Appendix 6.2.
Results from two of the cases (with and without latching) are reflected below (corresponding to Run 048). The
reported cases include:
CASE 1: Wave height 0.65 m, Tp 2.4 s, No latching
CASE 2: Wave height 0.60/0.45 m, Tp 2.4 s, Full latching at 10 bars
Figure 2.2 to Figure 2.5 show the data retrieved from the COAST Ocean Basin’s data acquisition system, placed
separately on the float, cylinder, and PTO. Z-axis represents the vertical measurements, Y-axis is parallel to the
width of the wave tank (along the longitudinal direction of the float), and X-axis corresponds to length of the
wave tank (as seen in Figure 2.1).
Figure 2.6 and Figure 2.7 show the sensor data of the various probes used by the data acquisition system to
monitor the waves (Pos 1 to 5) located as seen in Figure 2.1.
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Figure 2.2: COAST Lab. 3D positioning sensor data sample for CASE 1
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Figure 2.3: COAST Lab. sensor data sample for pitch, yaw, and roll for CASE 1
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Figure 2.4: COAST Lab. 3D positioning sensor data sample for CASE 2
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Figure 2.5: COAST Lab. sensor data sample for pitch, yaw, and roll for CASE 2
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Figure 2.6: COAST Lab. wave probe data sample for CASE 1

Figure 2.7: COAST Lab. wave probe data sample for CASE 2
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A total of four mooring lines were attached to the float during the tests, as this is in accordance to the assumed
design of the larger model. The arrangement can be seen in Figure 2.8 below.

Figure 2.8: Picture of the unit and the arrangement of the moorings

Figure 2.9 and Figure 2.10 show the mooring load variations recorded by two load sensors located at front and
rear of the device.
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Figure 2.9: Mooring load measurements in CASE 1

Figure 2.10: Mooring load measurements in CASE 2
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Data from PTO nozzle pressure and shaft speed was also acquired from Novige’s control system software and
recorded in separate datasets. Due to confidentiality of information, these datasets cannot be shown in this
report. However, these datasets have been carefully analysed and the results and key lessons learnt are included
in this report.
Unfortunately, due to a coding mistake in the software, these datasets were recorded with only two samples per
second, on contrast to Novige’s original intention which was twenty samples per second. Therefore, the readings
lack the necessary resolution, especially in peaks. This issue combined with slow response time from the flow
sensor partly contributed to low outputs calculated for the device.
The data samples from momentary power from the cylinder and the cylinder pressure, recorded by Novige’s
control system software were also analysed and a more detailed analysis and conclusions are presented in
chapter 2.4.

2.4 Analysis & Conclusions
2.4.1 Mooring Loads
After an in-depth analysis on the data recorded for the mooring loads (refer to Figure 2.9 and Figure 2.10), the
following conclusions can be made:
The total maximum average recorded force during the tests is 155 N. For CASE 1, the total load on the front lines
can be calculated as 31 kg, while the value of approximately 18 kg can be attributed to the rear lines. The lifting
force in same conditions is approximately 600 kg. Using these values, the lift to surge ratio will be about 20-1.
With latching mechanism in full effect, set to release at 10 bars (CASE 2), which will be similar to a more standard
operation, these loads can be calculated as 24 kg and 20 kg respectively for the front and rear lines, showing
lower values as well as a more balanced distribution.

2.4.2 Mechanical Output
Figure 2.11 is resulted from Novige’s simulation software for modelling the behaviour of the concept in various
sinusoidal waves and the associated mechanical output.
This calculation method is the basis for estimating the power curves regarding larger NoviOcean units (e.g. the
500-kW unit). Moreover, the performance numbers resulted from our calculation method corresponds with third
party W2W results by WavEC.
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Figure 2.11: Simulated results based on Novige’s model for the NoviOcean prototype; inputs: wave height = 0.63 m, Tp = 2.4 s,
nozzle area = 38 mm2, peak pressure = 13 bar, peak power = 2.5 kW, estimated gross average power = 970 W, no latching;
closely representing CASE 1

Figure 2.12 shows the same parameters as Figure 2.11, but represents the recorded values during the actual tests
in the COAST Ocean Basin.

Figure 2.12: Results from real testing for CASE 1
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By comparing the two graphs, some slight differences can be observed which can be attributed to the fact that
the theoretical performance is based on a single point in the water, not a complete float. Another contributing
factor is related to disturbances in the wave, which is not modelled for the theoretical performance, but can be
observed in real life. Therefore, the theoretical values need further adjustments to represent the behaviour of the
system more meaningfully in real conditions.
Despite the differences, by comparing these graphs, it can be concluded that our mathematical models can fairly
represent the behaviour of the system under operational conditions.
The difference in output (551 W) relative the theoretical 970 W, can be largely explained by four reasons:
1) At the wave periods tested the water depth in the tank was intermediate and not deep. Therefore, the wave
shape was not linear, as assumed in our calculations. This leads to an approximately 21% reduction in output
compared to the initial estimations.
2) One can see that the red line, the float, has a much steeper initial rise than our mathematical model. This was
caused due to the use of a sub-optimal flow sensor in the system as well as sub-optimal positioning of a check
valve in the system which ultimately leads to air being drawn into the system which reduces the efficiency. The
effect of this phenomenon can be seen as a slight bend on the red line in the lower section. This will be corrected
when installing a shorter and lower positioned flow sensor in our test rig at KTH Royal Institute of technology,
Stockholm, Sweden during the autumn 2020. The difference in initial shape of the red graph, versus the
calculated figure from our mathematical model explains another 22% of losses.
3) As a flow sensor of proper quality was difficult to find in our dimension, and due to time restraints, we had to
settle for one with a ½ inch diameter, instead of the desired 1 inch. This increased the resistance in the system by
causing pressure losses and ultimately lowered the output. Combined with some simplifications with sharper
bends than in the full-size units, losses were consequently higher than in the hydro power plant configuration
this is based on.
4) The rest of the losses can be attributed to the sizing of the flywheel and operational parameters of the
turbine. By identifying these design improvements during the access period, our team can improve the design
and make sure that the system is optimized for future tests.
Other factors like added mass, the shape of the floating structure, and other disturbing waves play a smaller role
in the whole picture of the performance of our device.
The testing opportunity offered to us during the MaRINET2 project helped us identify these issues more
accurately, which will be solved/improved for the future tests.

2.4.3 Electrical Output
The generated power to the battery was lower than the shown performance from the float readout in relation to
the wave probes, and the calculated power, for the above explained reasons. However, this was expected since
the current prototype PTO design was primarily focused on verifying the system functionality.
Nevertheless, the intention regarding the PTO was mainly to see that all the systems would function as expected,
which was definitely achieved.
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3 Main Learning Outcomes
3.1 Progress Made
3.1.1
3.1.1.1

Progress Made: For This User-Group or Technology
Mooring Loads

Such successful results strongly support our claims about continuous operation in harsh storm conditions,
therefore, validating our pre-testing calculations and verifying survivability and dynamic response of the floating
structure as well as the loads on the mooring lines (short-term objectives 3 and 5). Moreover, the Novige team is
now more confident and educated about the future optimization of the mooring design (which was our
medium-term objective 4).
Reaching such conclusions were not possible without the support from EU during the MaRINET2 project, as well
as the technical support and infrastructure provided by the facility, COAST Laboratory Ocean Basin.
3.1.1.2

Mechanical Output

By testing and analysing the parameters related to the mechanical output of the device (chapter 2.4.2), we have
partly reached our short-term objective 4, while we continue to improve the design and fully verify the power
output during further testing mid/late 2020. Moreover, these results can profoundly help us in reaching our first
medium-term objective.
3.1.1.3

Electrical Output

Thanks to the results from the MaRINET2 access period and a grant from Åforsk foundation that has funded
further testing at KTH Royal Institute of Technology, a dry test rig has been constructed. Therefore, we will be
able to optimize the efficiency and operational lifetime of wear components and subsystems.
These results helped us get closer to achieving our 1st and 4th short term objectives while largely contributing to
our 2nd and 5th medium-term objectives.

3.1.2

Progress Made: For Marine Renewable Energy Industry

The progress made with regards to the marine renewable energy industry is related to the extremely low
horizontal mooring forces due to having a rectangular shape of the floating structure. Moreover, the results from
this access period pinpointed more clearly in which areas we saw losses, to what extent as well as how this can
be improved. It also assisted in seeing the requirements for our new dry test rig in KTH Royal Institute of
technology, Stockholm.

3.2 Key Lessons Learned
The first critical lesson learned was regarding the selection of components since our initial flow sensor was a
culprit for not reaching optimal results.
Moreover, due to a bug in the control system software, it was not possible for our team to achieve our 2nd shortterm objective.
Another key lesson was regarding the mooring loads and survivability of the device which exceeded our
expectations, meaning that the shape and design of the floating structure is capable of handling very rough
situations.
The testing period provided Novige team with valuable data which can ultimately lead to design improvements.
Among those are the sizing of the flywheel and friction losses.
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Another key lesson was regarding the positioning of a check valve in the system. The data gathered during the
access period lead to an improved design with regards to the optimal positioning of the check valves and their
type.

4 Further Information
4.1 Scientific Publications
No scientific publications have been made so far from this work.

4.2 Website & Social Media
Website:

https://www.noviocean.energy/

YouTube Channel:

https://www.youtube.com/channel/UCXb5rpyQME8HOmGq6wJzXzg

LinkedIn:

https://www.linkedin.com/company/novige-ab/

Mynewsdesk:

https://www.mynewsdesk.com/se/novige-ab

AngelList Profile:

https://angel.co/company/novige-ab
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5 Appendices
5.1 Stage Development Summary Table
The table following offers an overview of the test programmes recommended by IEA-OES for each Technology
Readiness Level. This is only offered as a guide and is in no way extensive of the full test programme that should
be committed to at each TRL.

NASA Technology Readiness Levels1

1

https://www.nasa.gov/directorates/heo/scan/engineering/technology/txt_accordion1.html
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NASA TRL Definition Hardware Description Software Description Exit Criteria
TRL Definition
Hardware Description
Software Description
1
Basic principles
Scientific knowledge generated
Scientific knowledge generated underpinning
observed and
underpinning hardware technology
basic properties of software architecture and
reported.
concepts/applications.
mathematical formulation.

Exit Criteria
Peer reviewed publication of
research underlying the
proposed
concept/application.
Documented description of
the application/concept that
addresses feasibility and
benefit.

2

Technology
concept and/or
application
formulated.

Invention begins, practical application is
identified but is speculative, no experimental
proof or detailed analysis is
available to support the conjecture.

Practical application is identified but is
speculative, no experimental proof or detailed
analysis is available to support the conjecture.
Basic properties of algorithms, representations
and concepts defined. Basic principles coded.
Experiments performed with synthetic data.

3

Analytical and
experimental
critical function
and/or
characteristic
proof of concept.

Analytical studies place the technology in an
appropriate context and laboratory
demonstrations, modelling and simulation
validate analytical prediction.

Development of limited functionality to
validate critical properties and predictions
using non-integrated software components.

Documented
analytical/experimental
results validating predictions
of key parameters.

4

Component and/or
breadboard
validation in
laboratory
environment.

A low fidelity system/component
breadboard is built and operated to
demonstrate basic functionality and critical
test environments, and associated
performance predictions are defined relative
to the final operating environment.

Key, functionally critical, software
components are integrated, and functionally
validated, to establish interoperability and
begin architecture development.
Relevant Environments defined and
performance in this environment predicted.

Documented test
Performance demonstrating
agreement with analytical
predictions. Documented
definition of relevant
environment.

5

Component and/or
breadboard
validation in
relevant
environment.

A medium fidelity system/component
brassboard is built and operated to
demonstrate overall performance in a
simulated operational environment with
realistic support elements that
demonstrates overall performance in
critical areas. Performance predictions are
made for subsequent development phases.

End-to-end software elements implemented
and interfaced with existing
systems/simulations conforming to target
environment. End-to-end software system,
tested in relevant environment, meeting
predicted performance. Operational
environment performance predicted. Prototype
implementations developed.

Documented test
performance demonstrating
agreement with analytical
predictions. Documented
definition of scaling
requirements.

6

System/subsystem model or
prototype
demonstration in
an operational
environment.

A high fidelity system/component
prototype that adequately addresses all
critical scaling issues is built and operated in
a relevant environment to demonstrate
operations under critical environmental
conditions.

Prototype implementations of the software
demonstrated on full-scale realistic problems.
Partially integrate with existing
hardware/software systems. Limited
documentation available. Engineering
feasibility fully demonstrated.

Documented test
performance demonstrating
agreement with analytical
predictions.

7

System prototype
demonstration in
an operational
environment.

A high fidelity engineering unit that
adequately addresses all critical scaling
issues is built and operated in a relevant
environment to demonstrate performance in
the actual operational environment and
platform (ground, airborne, or space).

Prototype software exists having all key
functionality available for demonstration and
test. Well integrated with operational
hardware/software systems demonstrating
operational feasibility. Most software bugs
removed. Limited documentation available.

Documented test
Performance demonstrating
agreement with analytical
predictions.

8

Actual system
completed and
"flight qualified"
through test and
demonstration.

The final product in its final configuration
is successfully demonstrated through test
and analysis for its intended operational
environment and platform (ground, airborne,
or space).

All software has been thoroughly debugged
and fully integrated with all operational
hardware and software
systems. All user documentation, training
documentation, and maintenance
documentation completed. All functionality
successfully demonstrated in simulated
operational scenarios. Verification and
Validation (V&V) completed.

Documented test
performance verifying
analytical predictions.

9

Actual system
flight proven
through
successful mission
operations.

The final product is successfully operated in
an actual mission.

All software has been thoroughly debugged
and fully integrated with all operational
hardware/software systems.
All documentation has been completed.
Sustaining software engineering support is in
place. System has been successfully operated
in the operational environment.

Documented mission
operational results
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5.2 Summary of Run Logs
Date

Time

Run
No.

Wave Conditions

2/24/2020
2/24/2020
2/24/2020
2/24/2020
2/25/2020
2/25/2020
2/25/2020
2/26/2020
2/26/2020
2/26/2020

10:39

H = 0.20 m T = 2.4 s

2/26/2020

10:52

H = 0.10 m, T = 2.4 s

2/26/2020

2/26/2020

14:06

Run001

H = 0.20 m T = 2.4 s

2/26/2020
2/26/2020
2/26/2020
2/26/2020
2/26/2020
2/26/2020
2/27/2020
2/27/2020
2/27/2020
2/27/2020
2/27/2020
2/27/2020
2/27/2020

14:17

Run002

H = 0.20 m T = 2.4 s

16:12

Run003

H = 0.15 m T = 2.4 s
H = 0.15 m T = 2.4 s
H = 0.15 m T = 2.4 s

15:16

Run004

H = 0.20 m T = 2.4 s

2/27/2020

15:32

Run005

H = 0.15 m T = 2.4 s

16:44

Run006

H = 0.15 m T = 2.4 s

13:16

Run007

H = 0.15 m T = 4 s

2/28/2020

14:11

Run008

H = 0.15 m T = 4 s

2/28/2020

14:58

Run009

H = 0.40 m T = 3.5 s

2/28/2020
2/28/2020
2/28/2020

16:34

Run010

H = 0.15 m T = 3.5 s

H = 0.15 m, 0.20 m T = 2.4 s
H = 0.15 m, 0.20 m T = 2.4 s

2/27/2020
2/27/2020
2/28/2020
2/28/2020
2/28/2020
2/28/2020

Notes
Arrival and H&S induction
Wave Probe Setup
Qualisys Calibration
Model Assembly & instrumentation setup in-situ
Continue Model Assembly & instrumentation setup in-situ
Qualisys marker setup & Rigid body definitions
PTO cylinder filled with water+additive
Wave Probes Calibration
PTO set up and adjustment
Run to pump water into the system, no recording, no
duration set
System adjustment, no recording, no duration set, H = 0.10
m, T = 2.4 s
No duration set, each run stopped when told to;
adjustments of PTO parameters (pressure, rpm, nozzle
setting…) during each run by using the app, H and T
changed when told to
No wave probes recorded; PTO qualisys coordinate system
rotated
PTO qualisys coordinate system rotated
System adjustments from the boat
Runs without recording
PTO qualisys coordinate system rotated
Runs without recording
PTO qualisys coordinate system back to position
Wave Probes Calibration
Runs without recording
Moorings adjustments
Runs without recording
Leak from cylinder
System adjustments from the boat
H changed to 0.10 m during run (approx after 12 min), data
probe 5 losted
System adjustments from the boat
H changed to 0.20 m during run (approx after 3 min) T
changed to 4 s (approx after 5 min)
Wave Probes Calibration
PTO adjustments from the boat
T changed to 2.4 s (approx after 14 min) during run
System adjustments from the boat
H changed to 0.20 m (approx after 11 min), H changed to
0.25 m (approx after 15 min), H changed to 0.30 m (approx
after 21 min), H changed to 0.35 m (approx after 27 min)
H changed to 0.15 m (approx after 4 min), T changed to 4 s
(approx after 6 min)
System adjustments from the boat
Wave probe 4 re-calibrated due to overload
No wave probes recorded
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2/28/2020

16:52

Run011

H = 0.15 m T = 3.5 s

11:59

Run012

H = 0.15 m T = 4 s

3/2/2020

13:48

Run013

H = 0.10 m T = 3.5 s

3/2/2020
3/2/2020
3/2/2020
3/2/2020
3/2/2020
3/2/2020
3/2/2020
3/2/2020
3/2/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020
3/3/2020

14:22

Run014

Hs = 0.20 m Tp = 2.4 s gamma 3.3

14:54

Run015

Hs = 0.30 m Tp = 2.4 s gamma 3.3

15:20
16:02

Run016
Run017

Hs = 0.30 m Tp = 2.4 s gamma 3.3
Hs = 0.40 m Tp = 2.4 s gamma 3.3

17:05

Run018

H = 0.35 m T = 3.5 s

11:48
11:49
11:50
11:52
11:53
11:55
11:56
11:57
12:00
12:02
12:05

Run019
Run020
Run021
Run022
Run023
Run024
Run025
Run026
Run027
Run028
Run029

3/3/2020

13:52

Run030

H = 0.20 m T = 4 s

3/3/2020

15:14

Run031

H = 0.20 m T = 4 s

3/3/2020

16:51

Run032

H = 0.35 m T = 4 s

9:40

Run033

H = 0.20 m T = 4 s

3/2/2020
3/2/2020

3/2/2020

3/2/2020

3/3/2020

3/4/2020
3/4/2020
3/4/2020

H changed to 0.25 m (approx after 2 min), H changed to
0.35 m (approx after 6 min) H changed to 0.40 m (approx
after 7-8 min), H changed to 0.15 m (approx after 9 min)
Wave Probes Calibration
PTO adjustments from the boat
H changed to 0.10 m (approx after 5-6 min), H changed to
0.30 m (approx after 7 min) H changed to 0.10 m (approx
after 17 min), H changed to 0.30 m, T changed to 3.5 s
(approx after 26 min) H changed to 0.35 m (approx after 31
min), H changed to 0.10 m (approx after 35 min), H changed
to 0.35 m (approx after 42 min), H changed to 0.30 m
(approx after 43 min), no data probe 5 from min 21:37
approx
System adjustments from the boat
H changed to 0.35 m (approx after 2-3 min), H changed to
0.10 m (approx after 8-9 min), H changed to 0.35 m (approx
after 11 min), H changed to 0.40 m (approx after 15 min), H
changed to 0.20 m (approx after 16 min), no data probe 4
and 5
Probes 4 and 5 overloaded, no data
Re-load calibration file due to oveload probe 4 and 5
Probes 2 and 5 overloaded, no data
Power down paddle and power up again
Probe 5 oveloaded as soon as test started
Edesign box changed
PTO adjustments from the boat
Wave Probes Calibration
PTO adjustments from the boat
Decay test 22 degrees, just Qualisys
Decay test 22.4 degrees, just Qualisys
Decay test 17.5 degrees, just Qualisys
Decay test 25.4 degrees, just Qualisys
Decay test 36 degrees, just Qualisys
Decay test 32.5 degrees, just Qualisys
Decay test 36 degrees, just Qualisys
Decay test 33.9 degrees, just Qualisys
Decay test 37.2, just Qualisys
Decay test 36.3 degrees degrees, just Qualisys
Decay test 24.4 degrees degrees, just Qualisys
T changed to 3 s approx after 16-17 min, T changed to 2 s
approx after 20 min, T changed to 4 s approx after 24 s, H
changed to 0.30 m approx after 25 min
PTO adjustments from the boat
T changed to 2.4 s approx after 7 min, T changed to 4 s and
H changed to 0.30 m approx after 11 min, T changed to 2.4
s approx after 17 min, T changed to 4 s and H changed to
0.35 m after approx 24 min, T changed to 3.5 s and H
changed to 0.40 m approx after 26-27 min, T changed to 2.4
after approx 34 min, t changed to 3 s and H changed to 0.45
m approx after 42 min
T changed to 3.5 s and H changed to 0.40 m approx after 56 min, T changed to 3 s and H changed to 0.50 m approx
after 7-8 min
Wave Probes Calibration
PTO adjustments from the boat
decay test during run

Page 1 of 28

Marinet2 – [Deliverable Title]

3/4/2020

9:57

Run034

H = 0.20 m T = 4 s

10:48

Run035

H = 0.20 m T = 4 s

3/4/2020

11:10

Run036

H = 0.20 m T = 2.6 s

3/4/2020
3/4/2020

11:34
11:55

Run037
Run038

Hs = 0.40 m Tp = 2.6 s gamma 3.3
H= 0.50 m T = 2.4 s

3/4/2020

11:58

Run039

H= 0.50 m T = 2.4 s

3/4/2020

12:58

Run040

Hs = 0.16 m Tp = 1.75 s gamma 1

3/4/2020

13:33

Run041

H = 0.20 m T = 2.4 s

3/4/2020

15:10

Run042

H = 0.20 m T = 4 s

3/4/2020
3/4/2020
3/4/2020
3/4/2020
3/5/2020
3/5/2020
3/5/2020

9:02
9:41

Run043
Run044

Hs = 0.24 m Tp = 1.75 gamma 1
H = 0.10 m T = 4 s

3/4/2020

3/4/2020

3/4/2020

3/4/2020

3/5/2020

9:54

Run045

H = 0.30 m T = 4 s

3/5/2020

10:42

Run046

H = 0.10 m T = 4 s

3/5/2020
3/5/2020
3/5/2020

11:47

Run047

H = 0.10 m T = 4 s

3/5/2020

3/5/2020

12:31

Run048

H = 0.15 m T = 3 s

decay test during run for H = 0.20 m; H changed to 0.40 m
and T changed to 3.5 s after approx 22 min, H changed to
0.45 m and T changed to 3 s after approx 24 min, h changed
to 0.5 m approx after 25 min, T changed to 2.5 s and H
changed to 0.55 m after approx 27 min; (without latching
since H changed to 0.40 m)
Mooring adjustments from the boat
T changed to 2.6 s after approx 5-6 min, H changed to 0.30
m after approx 7 min, H changed to 0.40 m after approx 7-8
min, H changed to 0.55 m after approx 8-9 min, H changed
to 0.60 m after approx 9 min, H changed to 0.65 m after
approx 11 min, H changed to 0.70 m after approx 12 min, H
changed to 0.75 m after approx 13 min
PTO adjustments from the boat
H changed to 0.50 m after approx 3-4min, H changed to
0.60 m after approx 4-5 min, H changed to 0.70 m after
approx 5 min, H changed to 0.80 m after approx 6 min, T
changed to 2.4 s and H changed to 0.85 after approx 8 min

H changed to 0.70 m after approx 1 min, H changed to 0.90
after approx 1-2 min; no DAQ data (pressure sensors and
mooring loads)
H changed to 0.50 m after approx 7 min, 0.60 m after
approx 8 min, 0.70 m aftrer approx 9 min 0.8 11-12 min 1213 min,
Model rotated of -90 degrees, Qualisys not tracking
properly --> Float almost never tracked for all rotated runs
H changed to 0.30 m after approx 5 min, T = 2.4 s approx
after 5-6 min, H changed to 0.40 m after approx 8 min, 0.50
m after approx 9 min, 0.60 m after approx 11 min, 0.70
after approx 13 min, 0.80 after approx 15 min, 0.90 m after
approx 16 min
Pin came out during run
Wave Gauges up
Floor up
Buoyancy added underneath float
Wave Probes Calibration

H changed to 0.35 m after 6 min, T changed to 3 s and H
changed to 0.40 m after approx 16 min, 0.50 m after approx
23-24 min, 0.60 m after approx 25 min, T changed to 2.4 s
and H to 0.70 m, 0.80 m after approx 28-29min, 0.85 after
approx 30-31 min, 0.5m after approx 31-32 min
H changed to 0.30 m after approx 2 min, T changed to 3 s
and H changed to 0.40 m after approx 5 min, T changed to
2.4 s and H changed to 0.60 m after approx 7 min, 0.80 m
after approx 8 min, 0.90 m after approx 9-10 min
Model rotated back +90 degrees (as test started)
Power down
Floor up to 1.50 m depth (After this we went fast up to
higher waves, so that we managed to keep the air out, due
to higher flow).
H changed to 0.60 m after approx 1 min, T changed to 2.4 s
and H changed to 0.40 m< (changed to 0.8. then 0.9, then
down to T3 and H 0.6) after approx 2 min, T = 3 s and H =
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0.60 m after approx 3-4 min (first no latching, then gradual
increase with 2/4/6/10 bars for latching) There should be a
period with rounder waves, combined with ok operation of
the float, before it goes under water.
3/5/2020
3/5/2020

13:23

Run049

H = 0.20 m T = 4 s

3/5/2020

13:39

Run050

H = 0.05 m T = 6 s

3/5/2020
3/5/2020
3/5/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

12:45
13:05
13:28
14:04

Run051
Run052
Run053
Run054

Hs = 0.16 m Tp = 1.75 gamma 3
Hs = 0.24 m Tp = 1.75 gamma 3
Hs = 0.16 m Tp = 1.75 gamma 1
Hs = 0.24 m Tp = 1.75 gamma 1

PTO cylinder re-filled with water+additive
H changed to 0.10 m after approx 2 min, 0.15 m after
approx 3 min
Power down
Wave Probes out
Floor up and model disassembly
Continue Model Disassembly
Pressure sensor 1 moved to [x = 19.8 m, y = 0.245 m]
Wave Probes back in place
Wave Probes Calibration
Empty Basin Tests (Wave Probes and Pressure Sensors)
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