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Abstract- Energy from the renewable and non renewable 
resources could be harnessed by various innovation and 
technologies used. However, some of the renewable energy 
fields still have some challenges to harness at a large extent 
and deliver to the appropriate areas such as remote, urban 
and industrial. Energy from the ocean, offshore wind energy 
and solar energy are the modern and matured technology to 
harness the energy from the natural resources.  The land 
acquisition in the urban as well as non-urban areas such as 
forest, dense populated etc. are very difficult and the 
environment disturbance is also taking place. To avoid these 
things, offshore energy would come into interest and 
challenges in these areas have been arisen since last decades. 
Offshore Energy platform design and development have been 
investigated frequently. In this research article various 
researches has been reviewed and describe.  
Keywords— Energy platform, Offshore, Ocean Energy, Wind 
Energy, Solar Energy, Oil well 

I. INTRODUCTION 
Generally offshore energy collectively carries the various 
field such as wave energy, tidal energy, ocean thermal, 
hydrokinetic energy etc. However, some of the Non- 
renewable energy technology such as wind as well as solar 
energy are need to be established in offshore as current 
need of energy demand. Both solar and wind both required 
the large land because their energy farm does require a lot 
open land. Solar farm requires most surface area compare to 
wind turbine farm.  The offshore wind strength useful 
resource worldwide is certainly one of the most important 
renewable strength assets. Much of this aid is placed over 
deep water, and contemporary fixed-bottom turbine 
technology won't be an economical answer for growing this 
deep water resource. Floating offshore wind generators 
(FOWT) are being advanced which have the capability to 
economically seize electricity over deep water. Floating 
wind generators have introduced blessings, because the 
ability to be towed out to the strength production website 
lets in for a meeting in port, and the capacity to be placed 
farther from shore reduces visibility affects. However, for 
useful layout work to be viable, correct pc modelling tools 
are important. Validation of pc fashions with complete-
scale prototype statistics would be optimum, however, there 
had been very few complete-scale floating assessments, and 
maximum of them are proprietary and the statistics are not 
available to the research network. Therefore, there were 
some the scaled experiments in wave tanks around the 
sector. Developments of floating platform for wind turbine 
installation are in development phase. Three full scale 
prototype floating wind turbine in operation such as 

Hywind spar in (Maine International Consulting LLC., 
2013)(“Statoil. Hywind.,”.)Downwind semi –submersible 
off the coast of Fukushima, in Japan (“Windpower 
Offshore. Floating turbines - japan enters the stage,”)and 
semi-submersible type wind turbine float in Portugal 
(Maine International Consulting LLC., 2013),(D. G. 
Roddier, Aubault, Peiffer, & Weinstein, 2011)(D. Roddier, 
Cermelli, Aubault, & Weinstein, 2010). These are the one 
which installed at full scale. However, number of different 
types of concept based smaller scale are installed in wave 
basin (Maine International Consulting LLC., 2013).  
 In 2009, researchers from Kyoto University in 
Japan finished a 1/22.Five scale experiment using a spar 
buoy platform (see Fig. 1a) on the National Maritime 
Research Institute (NMRI) in Tokyo, Japan(Utsunomiya, 
Sato, Matsukuma, & Yago, 2009). Free decay, everyday 
wave, abnormal wave tests had been performed. 
Additionally, exams combining ordinary waves and the 
application of a steady force at the pinnacle of the tower to 
replicate a consistent thrust pressure were accomplished. 
No different aerodynamic forces or interactions had been 
considered. The Oregon-based employer Principle Power 
has established a full-scale prototype of their Wind Float 
platform off the coast of Portugal. A small-scale (1/105) 
experiment the use of this platform (see Fig. 1b) become 
conducted in 2010 (D. Roddier et al., 2010). This 
experiment utilized an actuator disk to duplicate wind 
thrust, as well as a scaled spinning mass to generate 
gyroscopic forces as if there has been a true rotor. This 
experiment turned into in particular used to test platform 
performance the 100-yr wave case; however a few everyday 
wave cases were additionally performed to get a baseline 
platform reaction. 
 The Deep-C-Wind Consortium, led with the aid of 
the University of Maine, carried out a sequence of 
experiments in a wave pool at MARIN within the 
Netherlands in 2011, and again in 2013 (Martin, 2009) and 
(Koo, Goupee, Kimball, & Lambrakos, 2014). In the 2011 
check, a Maine designed semi-submersible and anxiety-leg 
platform in addition to a spar buoy primarily based at the 
OC3 Spar Buoy (see Fig. 1c) (Jonkman, 2010) were 
examined at 1/50thscale in a spread of situations such as 
loose decay, everyday waves, irregular waves, and wind. 
This first experiment used a Froude-scaled rotor based on 
the NREL 5MW blade layout. Due to the Reynolds 
mismatch while Froude scaling, a better wind velocity 
changed into used to copy the full-scale 
aerodynamic/hydrodynamic pressure balance. Since the 
blades for this primary test have been direct geometric 
scales of the NREL 5MW blades, the aerodynamic 
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performance did no longer fit expectation on the lower 
Reynolds numbers of the take a look at, so a second 
spherical of trying out turned into completed in 2013the 
usage of the semi-submersible platform and a brand new 
rotor designed to be identical in performance as the overall-
scale NREL5MW rotor. 
 Researchers from the Norwegian University of 
Life Sciences (UMB) and the Institute for Energy 
Technology (IFE)advanced and examined an anxiety-leg 
buoy platform (see Fig. 1d) (Myhr, Maus, & Nygaard, 
2011), (Myhr & Nygaard, 2014) & (Myhr & Nygaard, 
2015). A 1/one hundred scale platform was tested in 2011 
and in comparison to a spar-buoy with more conventional 
centenary mooring strains in a MARINTEK wave tank, and 
a 1/40thscale tension-leg buoy become developed and tested 
in 2014 at IFREMER. These assessments were purely 
hydrodynamic, and as such, did not consist of a rotor or 
other actuator to simulate aerodynamics. Free decay, 
everyday wave, and irregular wave checks have been 
carried out for each checking out campaigns. In 2013, a 
brace less semi-submersible (see Fig. 1e) was tested in ` 
Ecole Central de Nantes (ECN) wave tankwhich used a 
comments-controlled ducted fan to simulate aerodynamic 
forces( Azcona et al., 2014). The Brace less semi-
submersible, called the Concrete Star Wind Floater, turned 
into designed with the aid of Dr.Techn.Olav Olsen AS, and 
is designed to use concrete at complete scale. The ducted 
fan method changed into used to remedy the trouble of the 
Reynolds mismatch for aerodynamics whilst the use of 
Froude scaling. NREL’s layout code FAST was used to 
calculate the aerodynamic forces due to the measured 
platform movement and a simulated turbulent or steady 
wind and command the ducted fan to provide this 
aerodynamic force. Both free decay and ordinary/irregular 
wave checks have been run with and without the simulated 
aerodynamic forces. 
 A current test becomes performed for the 
INNWIND. European venture that tested a scaled model of 
the OC4 Deep-C-Wind Semi-submersible ( Viselli, 
Goupee, & Dagher, 2014). The platform become changed 
to guide a 10MW wind turbine, after which scaled to 
1/60scale for the version check. A rotor become designed 
for the experiment that featured high chord blades to match 
the rotor thrust in spite of the mismatching Reynolds 
numbers between the version and complete scales. In 
addition, a feedback-controlled ducted fan was used in 
some of the tests, similar to the Concrete Star experiments. 
Free-decay, ordinary waves, irregular waves, and intense 
wave conditions we some of the check parameters 
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More analyses from the information acquired from these 
tests may be published within the destiny via the 
INNWIND. European project. Another technique to offer 
realistic aerodynamic forces with feedback changed into 
utilized in a 2015 take a look at MARINTEK
Bachynski, 2014)This experiment extensively utilized a 
brace less semi-submersible (see Fig. 1f), however instead 
of a ducted fan imparting  

(d) 
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(c)
More analyses from the information acquired from these 
tests may be published within the destiny via the 
INNWIND. European project. Another technique to offer 
realistic aerodynamic forces with feedback changed into 

n a 2015 take a look at MARINTEK(Sauder, T., 
This experiment extensively utilized a 

submersible (see Fig. 1f), however instead 

 

 
The aerodynamic forces, a chain of 
to actuators provided the simulated forces. Once again, 
FAST became used to calculate the aerodynamic forces in 
actual-time because the checks have been performed. 
Publications about this experiment are impending.
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The aerodynamic forces, a chain of tensioned wires related 
to actuators provided the simulated forces. Once again, 
FAST became used to calculate the aerodynamic forces in 

time because the checks have been performed. 
Publications about this experiment are impending. 
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II.  TECHNOLOGY DEVELOPMENT IN 
OFFSHORE WIND ENERGY  

Technology development in offshore energy platform is 
going deeper day by day.  As it can be seen in figure 2 
Shallow water technology is up to 30-meter-deep, having 
rigid platform.  
 Preliminary musicale climate model checks of the 
offshore wind indicate a pointy boom in wind velocity with 
distance to shore. Sitting alternatives also improve with 
distance from shore, as there are more viable excessive 
wind sites with much less visible effects and competing 
makes  

Figure 2: Offshore wind turbine technology Growth as a parameter of depth  
Use of for the seabed these subjects typically will regularly 
appeal to builders to deeper waters. 
 This development to deeper water will make its 
way from revel in gained from extra concreted tasks in 
shallow water, much like the petroleum industry’s drill into 
deep water throughout the twentieth century. As a result, an 
awaited result out as lot of the technology to try this has 
already been developed with the aid of the present oil and 
gas enterprise, and a concerted attempt to switch that era is 
already underway within the wind enterprise these days. 
However, new technology continues to be needed to make 
wind strength economically aggressive over a large range of 
deeper water sites. 
 

III. OFFSHORE SUBSTRUCTURES. 
The maximum important aspect within the development and 
growth of offshore wind energy lies with the substructures. 
As water depth will increase, it is in all likelihood that the 
fee of offshore foundations will increase because of the 
added complexity and assets wanted underneath the 
waterline. One of the goals of a brand new USDOE studies 
and improvement application is to expand new substructure 
technologies and make them commercially to be had as the 

modern designs reach their intensity limits, and thereby 
minimize the water depth price penalty. Figure 3 gives a 
conceptual view of how those technologies may 
additionally evolve. 

Figure 3: Cost variation for offshore wind turbine with 
depth (Dolan, 2004) 

Tripods, jackets, and truss-kind towers will replace 
monopoles and gravity bases; to begin with the usage of 
conventional oil and gasoline offshore practices, however 
later implementing new strategies that may take advantage 
of the decrease environmental and safety dangers, and 
higher production extent associated with offshore wind 
mills. At some depth, constant bottom foundations will get 
replaced by using floating systems that have an excessive 
capability for website online independence, mass 
production, and wide-ranging wind turbine innovation. 
3.1 Shallow Water Foundations. 
All offshore wind strength floras to this point are in shallow 
waters between 5 m and 18 m. These initiatives use 
marinized versions of demonstrated land-primarily based 
turbine designs, with upgraded electric structures and 
corrosion systems, located on loose standing concrete 
gravity bases or metallic monopole foundations. The 
expected ninety-eight GW of shallow water wind energy 
capability in the United States (5 to 50 nm offshore) will 
offer step one for the U.S. Wind enterprise to develop the 
infrastructure, technical abilities, and experience to 
strengthen into deeper waters (W Musial & Butterfield, 
2004). 
 Figure 4 suggests the variety of shallow water 
foundations which can be being deployed these days. 
Monopiles are used in shallow depths because of their 
simplicity and minimum layout trends required to transition 
from onshore to offshore, as well as their minimal footprint 
on the seabed. Monopiles are used in most offshore 
installations including the a hundred and sixty-MW wind 
farm at Horns Rev off the west coast of Denmark.(“Horns 
Rev,” n.d.) 
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Figure 4: Current option for swallow water offshore 

Technology  
Monopiles are depth-limited because of their inherent 
flexibility. This restriction takes place while the natural 
frequency of the turbine/support shape device is diminished 
into a selection where coalescence with excitation sources 
including waves and rotor frequencies will become 
unavoidable. To maintain good enough monopile stiffness 
in deeper waters, a volumetric (cubic) boom in mass and 
consequently value is required. This means the monopile 
period, diameter, and thickness are all developing to deal 
with more depths. At the equal time, set up system 
consisting of pile hammers and jack-up vessels come to be 
more specialised and luxurious, and eventually, the 
specified hammer capacities and jack-up depth limits 
cannot be reached. These limits are thought to be 
somewhere between 20 and 30m (Mohamed A., 2004). 
 An opportunity to the monopile is the gravity base 
foundation, additionally proven in Figure 4. These 
foundations have been correctly deployed on the a hundred 
and sixty-MWNysted venture in southeaster land in 
Denmark and at Samsoe in north-eastern Jutland in 
Denmark to call a couple of examples. These foundations 
can conquer the power issues of monopiles however will 
develop in cost very unexpectedly with water intensity as 
nicely, although using concrete may also provide a few 
benefit in extending favourable economics (Vølund, 
2005).Gravity base foundations require tremendous 
coaching of the seabed to guarantee a stage substrate within 
20 mm, however, set up attempt is decreased as soon as this 
coaching is complete(Wind Directions “Gravity 
Foundations: ADanish-Polish Collaboration,” 2003). 
Extensive website-particular soil evaluation is required for 
every gravity base to guarantee homogeneous soil homes 
and compaction to limit uneven settling. Suction bucket 
foundations have not yet been used as an alternative to 
shallow water foundations but enormous development 
research has been done and this newera suggests promise 
for some shallow water web sites, mainly in heading off the 
issue of big pile drivers offered by way of monopile kind 
foundations (Ibsen, Liingaard, & Nielsen, 2005). 
 

3.2 Transitional Technology 
The shallow water aid structures will be replaced with the 
aid of fixed backside structures that use awider base with 
more than one anchor points like those regularly used in the 
oil and gasoline enterprise. Transitional substructure 
technology can be deployed as much as depths 60 m or 
greater, as proven in Figure 5. Foundation sorts are 
recognized numerically in the discern (from left to right): 1) 
tripod tower (Tove, n.d.), 2) guyed monopole, 3) full height 
jacket (truss), 4) submerged jacket with transition totube 
tower (MacAskill, 2005), 5) enhanced suction bucket or 
gravity base. Transitional depth eras is a vital step inside the 
development closer to floating systems and get entry to to 
the total offshore wind resource. Preliminary resource 
exams for the United States have proven that the 
transitional intensity useful resource (30-m to 60-m depth, 
and 5-nm to 50-nm distance from shore) for Class 5 wind 
and above exceeds 250 GW (Musial, W.D.; Butterfield, 
n.d.). 

 
Figure 5: Substructure foundation technology for wind 

turbines offshore platform 
The first offshore wind turbines in transitional water depths 
are currently being deployed at an indication assignment 
inclusive of 5-MW wind generators at 42-m depths in the 
North Sea  
3.3 Floating Technology. 
At some water intensity, a floating substructure can be the 
first-rate choice. A floating structure should offer enough 
buoyancy to aid the weight of the turbine and to restrain 
pitch, roll, and heave motions within proper limits. A 
primary difference among the burden characteristics of a 
floating wind turbine and a floating oilrig is that, for a wind 
turbine, large wind-pushed overturning moments dominate 
the layout whilst an oilrig’s layout is payload and wave 
driven. System-extensive interactions inclusive of coupled 
turbine/platform dynamics should probably impose 
additional inertial loading requiring more dynamically 
tolerant mills. Any introduced complexities have to be 
offset by way of better offshore winds, and greater public 
attractiveness due to lower visual and environmental 
affects. No complete-scale floating structures had been 
deployed yet buta few personal corporations in Norway 

1 2 3 4 
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claim to be working on full-scale prototypes 
(“SWAY®System – SWAY A/S,” n.d.),(“Floating 
Windmill Positioned Off Karm∅y,” n.d.). Figure nine 
indicates a huge range of platform architectures that are 
being considered for floating offshore systems. Platform 
kinds are labelled numerically within the discern (from left 
to proper):1) semi-submersible Dutch Tri-float(Bulder, B. 
H., 2002), 2) barge, 3) spar buoy with degrees of man-wires 
(Lee, 2005), four) three-arm mono-hull tension leg platform 
(TLP), five) concrete TLP with gravity anchor (Fulton, 
Malcolm, & Moroz, 2006), and 6) deep water spar 
(“SWAY®System – SWAY A/S,” n.d.),(“Floating 
Windmill Positioned Off Karm∅y,” n.d.)There is some 
preliminary research which had been achieved already to 
assess floating systems however none of the general public 
studies to date have attempted to optimize the platform 
value and geometry (Bulder, B. H., 2002)(Walt Musial, 
Butterfield, & Boone, 2004). 
 The wind turbine platform and mooring machine 
need to offer the maximum ability for gadget price 
reduction because the application is new and the most 
sizable cost saving layout trade-offs have now not but been 
explored. However, a stable basis from which to determine 
the most beneficial design has now not yet been mounted. 
Many of the equal problems that govern oil and gasoline 
platforms will also be present within the design of wind 
structures, but the importance of every variable may be 
weighted differently. There are an enormous number of 
possible offshore wind turbine platform configuration 
variations when one considers the variety of to be had 
anchors, moorings, buoyancy tanks, and ballast options 
inside the offshore industry. Unfortunately, designers will 
find that most of the resulting topologies can have a few 
unwanted factors that might drive the device cost out of 
variety for wind programs.  
 The most suitable platform likely does now not 
exist due to real-world constraints, but there are many 
capabilities that the sort of platform would embody those 
maximum designers should agree on. To slender the range 
of options, an observe is now underway on the National 
Renewable Energy Laboratory (NREL) to evaluate each 
platform design to functions that an optimized platform 
ought to have. From this comparison, we will begin to 
decide the key problems that restrict every platform kind 
and with a purpose to direct future look at on this place. 
Some of the variables to be assessed are recognized by 
means of (Butterfield, Musial, & Jonkman, 2007) and are 
given below:  Design tools and methods requirements - controls 

complexity   Cost of Buoyancy Tank /Complexity/Material options   Cost for Mooring Line System /Complexity/Options   Cost for Anchors /Complexity/Options   Load Out Cost/Complexity/Options/Requirements   Requirements for On-site installation   Decommissioning   Maintainability  

 Requirements for Corrosion Resistance – coatings, 
catholic protection, etc.   Depth Independence/ Specify depth range   Bottom Conditions Sensitivity / Specify limitations   As a function of depth: Required footprint  Sensitivity of System Weight / CG sensitivity   Induced Tower Top Motions - Wave Sensitivity-
Allowable heal angle   First Order Costs for Candidate Configurations  

 
IV. CONCLUSION 

An assessment of the prevailing repute offshore wind power 
showed the industry in its infancy however with the 
capability to come to be a chief contributor within the world 
Electric powered power market. Since over half of the fee 
of an offshore wind energy electricity plant is outdoor the 
wind turbine itself, the offshore enterprise would be the 
number one beneficiary from this new energy source. If 
offshore power predictions are finished, offshore wind may 
want to result in over $100 billion of sales to the home 
offshore enterprise over the subsequent 30 years. The 
offshore could receive these sales inside the shape of 
production, website online tests, subsea electrical, 
inspections, provider, and operation contracts. The technical 
troubles and layout challenges needed to attain economic 
competitiveness for close to term deployments in shallow 
water under 30-m intensity has been described, as well as 
the necessities for destiny technologies had to installation 
structures in deeper water beyond the modern depth limits. 
New regulatory authority became granted to the Minerals 
Management Service in 2005 and this new regulatory 
machine turned into mentioned. The offshore wind shows 
very low influences on the environment but regulatory and 
environmental barriers have hindered the first offshore wind 
projects in the World. 
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