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1 INTRODUCTION

This example introduces a floating photovoltaic (FPV) array as shown in Figure 1-1 which is loosely based on [1] but does
not include the hydrodynamic couplings between the floaters. The modelling is performed by creating a single floater as
the base model and then copying the rest of the model using SimaPy library in Python. This example assumes a basic
understanding of SimaPy, please refer to Sima example P1 “Getting Started with SimaPy” to learn more about it.

Figure 1-1 The 3D view of the FPV array

This example is intended to show how to utilize SimaPy to modify a base model iteratively. The workflow is divided into
these three steps:

1. Preparing the base model (single floater) in Sima
2. Copying and connecting the rest of the array with SimaPy

3. Reimporting the model back to Sima

2 PREPARING THE BASE MODEL (SINGLE FLOATER) IN SIMA

Open Sima and import the PV1_start.stask file. You should see two bodies (body1 and moor_hub1l), a simple wire coupling,
and four fixed elongation couplings) as shown in the Figure 2-1.

Figure 2-1 The base model

Note that the fixed elongation couplings are not complete, their end point 2 is not yet defined. Using this fixed elongation
coupling configuration, we should be able to limit the degree of freedom between floaters.

Export the base model as JSON file. Right-click PV1_start task and select Export. Then select SIMA > Json Model
Export. Name the file as “PV1_start.json” and place it in your SimaPy workspace folder.
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Figure 2-2 Exporting the model as JSON file

3 COPYING AND CONNECTING THE REST OF THE ARRAY WITH SIMAPY

In this step, the base model will be copied iteratively and connected to each other with the fixed elongation couplings
using SimaPy library in Python.

Open the PV1_python_script.py in any text editor. This Python script should be self-explanatory with comments
explaining each part, but in general, the script is separated into these parts:

e Define some constants (humber of floater in the array, distance between floaters, etc.)
e Define some helper functions

e Read PV1_start.json from the previous step

e Modify the model (copy floaters, copy connections, copy mooring hubs)

e Write finished model as JSON file

As a user, you would want to modify the constants marked in Figure 3-1. For example, you can specify the file
path/names and the number of floaters in each direction.
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Figure 3-1 Constants in the Python script

Run the Python script and verify if the JSON file is outputted successfully. If you did not modify the script, you should get
a file named PV1_finish.json.

4 REIMPORTING THE MODEL BACK TO SIMA

Go back to Sima and import the PV1_finish.json file. From the menu bar, select File > Import. Then, select SIMA > Json
Model Import. Browse the PV1_finish.json file from the previous step.
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Figure 4-1 Importing a JSON file
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When done correctly, a new PV1_finish task should be imported. Open it in the 3D view and you will see the completed
FPV array as shown in Figure 4-2.

Figure 4-2 Completed FPV array

You can then run the analysis and check the results. You can also modify some constants in the Python script to create
other configurations, for example, by changing the number of floaters.

Figure 4-3 Other array configurations
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