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Figure 7.3 Example heave RAOs of various floaters
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Comparlson Heave RAQ - FPSO Sevan Piranema
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Figure 16.2: RAO published on the AKER Drilling website.
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Figure 1: Typical RAO of roll of a ship with and without ART.
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Class exercise

Wave statistics for the Aasta Hansteen area.

You have been invited onboard the R/V Gunnerus, a ship that belongs to NTNU that will
carry several research activities on a trip to the Norwegian Sea. The vessel will be visiting the
area where the Aasta Hansteen field will be located (67° Latitude and 7°Longitude). Equinor
sponsors your stay and place on the ship. The ship is equipped with a buoy that measures
wave elevation every 0.5 s.

feorwegian Ges J

Norway Finland

7
Bsitic Sea Estonia
=

Part 3.1. To show your gratitude to Equinor, you intend to process the wave elevation data
that has been gathered for a period of 2047.5 s during the trip (See the excel data attached).
The tasks are as follow:

e Perform an FFT of the data provided. Do this in Python. We will follow the
instructions in the document “Frequency Domain Using Excel” written by Larry
Klingenberg, from San Francisco State University. Please note that the procedure
provided by Prof. Klingenberg already calculates the amplitude (wave elevation, in
m), NOT the spectral energy.

Plot the wave spectrum (amplitude in m vs frequency), provide the periods with
the highest amplitude on a table and report the peak spectral period (the period
with the highest amplitude). Is it possible to reconstruct the original wave
elevation data with this plot?

How to do discrete fourier Transform https://www.youtube.com/watch?v=mkGsMWi_j4Q

all 1ol

time=elevation[:,0]
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In [24]:

M | #importing needed Libraries

import numpy as np
import matplotlib.pyplot as plt

amplitude, Ai, [m]
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In [38]:

In [39]:

[

vna‘b SP“&“A' QUTOR- \/0,‘(

#reading and plotting wave elevation measured data
elevation=np.loadtxt( 'elevation vs_time.txt")
time=elevation[:,8]

elevation=elevation[:,1]

n_points=time.size

plt.
plt.
plt.
plt.
plt.
plt.

elevation, z, [m]

s
.

plot(time,elevation)
x1im(@,288)
title('elevation vs time')
xlabel( " time, t [5]")
ylabel( 'elevation, z, [m]")
show()

elevation vs time

T T
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time, t[s]

(=]
Pl
LA
=

M | fft_mag=np.abs(np.fft.fft(elevation))*2/n_points

fft_freg=np.fft.fftfreq(n_points,time[1]-time[@])

plt.
plt.
plt.
plt.
plt.
plt.

plot(fft_freq,fft_mag)

x1im(8)

title( amplitude vs freguency”)
xlabel( ' frequency, ¥ [Hz]")
ylabel( 'amplitude, [m]")

show()

FFT - amplitude vs frequency
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