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Abstract
This study presents a new concept design combining a solar array with a

floating steel fish-farming cage. This combined solar and aquaculture system is
intended to utilize the ocean space and water resources more effectively and
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more economically, while greatly shortening the payback period of investment
in offshore power generation. The details of this solar and aquaculture design
are described, showing that a square-shaped fishing cage serves as a floating
foundation for the 7600 m* solar array. ANSY S Design Modeler and Agwa are
used to perform the hydrodynamic response analysis of free-floating condition
of solar and aquaculture in the time domain and frequency domain and coupled
anaysisinvolving solar and aguaculture and the mooring lines in the frequency
domain and time domain. The motion RAOs indicated that the proposed
concept possesses effective hydrodynamic seakeeping performances. A
potential Site located in the Bay of Bengal is selected to deploy the solar and
aquaculture system. Its feasibility is then examined in terms of the
hydrodynamic motions and structural dynamic response driven by waves and
current. Fully coupled time-domain simulations are carried out for 50-year
survival conditions. The whole structure exhibits outstanding performance for
its small motions in random seas. Technically, the solar and aguaculture system
has strong competitiveness and wide prospects in the offshore industry for both
power exploitation and marine aquaculture in intermediate and deep waters.

Keywords. Floating foundation; Offshore fish farming; Combined solar-
aguaculture system; Hydrodynamic analysis and Responses

|. Introduction

This study is focused on the hydrodynamic analysis for a Wind Solar
Aquaculture (WSA) offshore structure shown in Figure 25.1); which are being
used in blue economy for support economy of a country.

The WSA structure operation are secured to use of mooring line. The moored
system of a structure made the study of hydrodynamic response. For renewable
energy like wind, solar the structure should be a specia and cutting edge system
and the structure should combine with net steel cage that is helpful for fish
farming.

This floating platform support the economy like a foundation support a
building, which aso includes solar, wind energy systems and fish farming
gpace. This platformis fixed under the sea ground surface and electricity will be
produced by the vertical axis wind turbines (VAWTS) and by the solar panels.
The power should help the structure to run aguaculture system. Fish farming
cage in this cage make this structure economical structure. WSA structure is
involved for blue economy, blue economy means the sustainable use of ocean
resources for economic growth of a country that will help to improve

375



Authors Biography

-

~

K_.

Sustainable Civil Infrastructure Development: Case Studies
ISBN: 978-93-6252-138-5
Chapter 25

Hydrodynamic Response of an Offshore Floating Wind-Solar-Aquaculture System

Basu Bhowmick is an undergraduate student in
department of civil engineering from Dr. B. C. Roy
Engineering College, Durgapur, West Bengal (2020-
2024 Batch).

Timir Kanti Koner is an undergraduate student in
department of civil engineering from Dr. B. C. Roy
Engineering College, Durgapur, West Bengal (2020-
2024 Batch).

Dr. Shovan Roy is a B.Tech in Civil Engineering
from Sri Ramdeobaba Kamla Nehru Engineering
College and M.Tech in Geotechnical Engineering
from North Eastern Regiona Institute of Science &
Technology (NERIST). Since August 2014 he has
been working as Assistant Professor at Dr. B. C. Roy
Engineering College, Durgapur, West Bengal. He is

having amost 11 years of teaching experience His areas of interests are
Geotechnical Engineering and Floating Offshore structures.

Koyndrik Bhattacharjee is a B.Tech in Civil
Engineering from N.I.T. Durgapur and an M.Tech
in N.I.T. Durgapur itself. Since July, 2018 he is working
as Assistant Professor at Dr. B.C Roy Engineering
College, Durgapur, West Bengal. He has more than five
years of teaching experience. His areas of interest are
Structural Design, Structural Dynamics, Earthquake.

Chanchal Dasis a B.Tech in Civil Engineering from
B.I.LE.T., Suri and an M.E. in Structural Engineering
from Benga Engineering and Science University,
Shibpur. Since January, 2015 he is working as
Assistant Professor at Dr. B. C. Roy Engineering
College, Durgapur, West Benga. He is having
almost twelve years of teaching experience. His areas

of interests are Structural and Materials Engineering, Geotechnical Engineering
and Pavement Design.

388






