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Overview of MHKIT MHKAT &NREL (g, .07

* MHKiT = Marine and Hydrokinetic Toolkit ~ « MHKiT provides functionality for:

* Open source software in * I/0O - Data download and processing
Python and MATLAB for * NDBC, CDIP, NOAA, USGS, WPTO
marine energy data processing Hindcast, etc.

* Quality Control — Data cleaning
* Resource Assessment

* Wave, Tidal, River, Metocean
* Device performance

* Wave, Tidal, River
* Loads — General, Extreme
* Power — Characteristics, Quality
* Graphics - Data visualization




Recent MHKIT Developments

* MHKIiT-Python Key new features include:
* v0.7.0 released August 2023 e Python
* v0.8.0 released July 1, 2024
* v0.8.1 released May 8, 2024

* Mooring module
 Software quality and sustainability

* MHKIT-MATLAB e MATLAB
* v0.4.1 released March 5, 2024 « DOLfYN functionality
* v0.5.0 released July 10, 2024

* Tidal power performance
 Delft3D IO
* WEC Design Response Toolbox

* Power quality !




MHKiT-Python — Mooring Module

Mooring Line Example

Mooring Line Example

* Read mooring data from MoorDyn

* Compute the lay length of a mooring
line over time

Depth [m]
4

* Visualize mooring line node positions
over time

. . . . . MHKIT Mooring Module Visualization Examples
¢ I d e ntlfyl ng n EW m OO rl ng q u a nt |t | es Of Left — 2D visualization of mooring line movement
. Right — 3D visualization of mooring line movement
| nte re St by @hivanov-nrel, et al. MHKiT-Python/examples/mooring_example.ipynb




MHKiT-MATLAB — Current energy capabilities

* DOLfYN * Tidal power performance
* Read, process, clean, analyze * [ECTS 62600-200:2023 ED1
ADCP and ADV data e Calculate turbine parameters, such
* Rotate and orient between as:
coordinate systems * Equivalent diameter
* Read Nortek and RDI data * Tip speed ratio

* Capture area
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MHKiT-MATLAB — Current energy capabilities

* Delft3D IO * Electrical power quality
* Ingest and process Delft3D output * [ECTS 62600-30:2018 ED1
* Manipulate layers, time stamps e |[ECTS 61000-4-7:2008 ED2
* Interpolate between points and * Voltage or current harmonics
layers * Harmonic subgroups
* Calculate turbulence intensity » Total harmonic current distortion

* Interharmonics
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Software Quality and Sustainability

Software quality — how well software meets » Software sustainability - “an existing product
its technical and user requirements remains viable in the future such that it makes
sense to continue using, adapting, and
expanding its capabilities instead of replacing
Data types it with another new or existing product.” —
« NumPy, pandas, Xarray BSSW

Documentation

Ease of use and installation e Continuous integration testing
* Caching data, increased testing speed

Testing
» Software formatting

Ease of development



https://bssw.io/items/what-is-software-sustainability

Thank you! Questions?

Training course on Friday morning:

* Learn more about MHKIT capabilities
* Install and test MHKIT

* Use and get started with MHKIiT

Collaborate with us to support your data processing work!
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