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The OceanEd Software
UKCMER

• Is a suite of open-source MATLAB and Simulink software packages.
• It creates and tests hydrodynamic time-domain models of WEC arrays.
• The time-domain models:
• Take into account all the hydrodynamic interactions between all the
converters.
• Can model any number, shape and configuration of devices in an
array, each moving in up to 6 degrees of freedom.
• Can model transient behaviour and can incorporate nonlinear
external forces.

Interacting Array of Oscillating Flaps

Interacting Array of Cylinders
(16 DoF Problem)

Fast State-Space Techniques (1)
UKCMER

• The array time-domain models are fast because they replace all the
computationally demanding radiation “convolution” terms with a single
state-space model.

• First, each radiation
impedance function
(i.e. interaction
between two degrees
of freedom) is replaced
by an approximating
transfer function:

Fast State-Space Techniques (2)
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• Then the whole system of approximating transfer functions are replaced
by a single equivalent state-space model:

Single radiation
state-space block

This Simulink diagram models ALL arrays, whatever their size.

• Obtaining a numerically stable radiation state-space model is difficult and
this code is designed to try to achieve this.

Post-Processing Code to Check Accuracy
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• Time-domain code uses
frequency-domain input data
(WAMIT).
• WAMIT gives the steady-state
(oscillatory) response to an
incident sinusoidal wave.

• Once the transients die away,
there should be no error in
amplitude and phase between the
time-domain and frequencydomain results.
• OceanEd includes an automatic
post-processing code to check
these errors over all wave
frequencies and wave directions.

Steady-State Error Relative to Freq Dom
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Results from the Post-Processing Code:
• This is the response
amplitude over all
frequencies and
directions.

• These error surfaces
show the time-domain
model is working
correctly.
• Notice the small values
on the vertical axes.

Applications of OceanEd
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• The OceanEd software can be used for:
• Array control studies:
e.g. to investigate optimal coordinated
control of the WECs.
• Array layout studies:
e.g. to maximise constructive, or minimise
destructive, interference between the
devices.
• Array impact studies:
e.g. to assess the impact on the wave field
outside the array.
• Array interaction studies: e.g. to quantify the interaction between
devices in the array.
For example: the
OceanEd software
was used to study
the coordinated
control of an array
of Wavestar floats.

Accessing the Software
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• The OceanEd software is stored on the open-source hosting website
Github and can be downloaded from:

https://github.com/D-Forehand/OceanEd

• The codes are designed to be user-friendly.

Future Development
The Wave-to-Wire Model:

• Currently, the OceanEd software just
contains hydrodynamic codes.
• However, the hydrodynamic codes
are part of a larger, bi-directional
wave-to-wire model.
• The plan is to release this wider
model within the OceanEd package.
• In addition, there will be further
automation of the process of obtaining
stable radiation state-space systems.
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Response of 4 heaving buoys to a network fault
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