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Abstract - The demand of electrical energy is getting higher around the world every other passing day and India is no such 
exception. With limited non-renewable resources of energy to generate electricity, over the recent years, India is slowly shifting its 
focus towards renewable resources of energy like solar and wind to produce electricity. Here comes the relevance of the offshore 
wind turbine platforms the biggest advantage is being uninterrupted and constant high efficiency of tapping wind energy as 
compared to onshore. Hydrostatic and Hydrodynamic analysis of the mini TLP prototype is done according to Malabar costal wind, 
wave and ocean currents by considering a specific region of average constant sea floor depth 2250 meter which lies between 10 
degrees and 11 degrees north latitude and 74 degrees and 75 degrees east longitude   using ANSYS AQWA and their motion 
characteristics are discussed in this paper.  
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1. INTRODUCTION  
 
Wind energy is one of the most renowned source of renewable energy, with steep hikes in fuel prices, wind energy poses to be 
an attractive and environment friendly source of power generation. Most of world’s metropolises are near shore and offshore 
wind energy offers the obvious advantage of no land usage and probably more reliable wind resource. Thus the project aims to 
study the tension leg platform feasibility and response in Indian Malabar coastal region according to the wind, Wave and 
Currents of the region between 10 degrees and 11 degrees north latitude and 74 degrees and 75 degrees east longitude Mini 
tension leg platform is modeled in ANSYS AQWA design modeler and hydrostatic and hydrodynamic analysis are carried out. 

 

2. METHADOLOGY 
 
Cylindrical solid bodies are generated and surfaces are generated from existing solid bodies and separate surface bodies together 
form the entire TLP since the ANSYS AQWA will only support the surface bodies. 

 

Fig -1: Modeled Mini TLP with draft and spokes 
 

The generated surface body from solid is imported in AQWA and Hydrostatic analysis is carried out .Wind, Current and wave 
characteristics are purely based on data from Malabar coastal climatic conditions 

 Offshore structures should be able to stand up to the dynamic effects of environmental loads throughout their lifespan.  These 
loads vary from temporary/transient loads induced by earthquakes and ocean storms to continuous loads due to wind, waves, 
and ocean currents. Since floating offshore structures  aren't  supported  directly  by  the  ground,  however,   effects  of  
earthquakes  on  floating  structures  have received less attention compared with those on  fixed  Structures. 
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Fig -2: Imported Mini TLP with draft and spokes Moored to the sea bed using tendons 
 

Table -1: Properties of TLP prototype 
 

Property Draft Spokes 

Diameter 15m 5.5m 

Length 
40m 4 

Number of entity 
25 4 

Total Surface area 
2235.95m2 460.08m2 

 

Table -2: Mass of 5MW wind turbine prototype  
 

Part of turbine Mass in kg 

Rotor 111,000 kg 

Nacelle 
240,000 kg 

Tower 
250,000 kg 

Weight of hull above 
still water level 

240,000 kg 

 

Bathymetric data provided by national center for Environmental information gives the exact picture of ocean depth. Ocean floor 
which lacks undulations is selected. 

 

Fig -3: location selected with ocean depth 2250m   
 
Forecasted wave wind and ocean current data are obtained from INCOIS web portal the data is inputted in ANSYS AQWA for 
obtaining further results. 
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Fig -4: Wave height and direction from INCOIS 
 

 

Fig -5: Wave period range from INCOIS 
 

3.  RESULT AND DISCUSSION 
 
Results of hydrostatic analysis obtained from ANSYS AQWA are provided below.  
 

 
 

Fig -5: Pressures and motions from ANSYS AQWA 
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Chart -1: Added Mass (Force/Moment vs Frequency)plot 
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