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Offshore wind farms are becoming increasingly more difficult to install – 

employing larger wind turbines, moving into deeper water and penetrating 

irregularly contoured and rocky sea beds with variable to no soil cover while 

having to address ever more demanding statutory regulations.  It’s a simple fact 

that the combination of larger wind turbines and deeper water lead to higher 

loads requiring deeper and heavier foundations.  To reduce the cost of offshore 

wind farm installations, a wind turbine substructure is needed that will provide 

significant project and cost advantages over today’s conventional tubular steel 

monopiles and cross-member jackets.   
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Fortunately, the extreme environmental and load demands experienced in the 

offshore hydrocarbon industry have already driven the development of qualified 

solutions that can be used to address many of the new challenges facing offshore 

wind.  With many decades of experience operating in extreme ocean 

environments, oil field solutions have steadily improved and the costs have been 

optimized over time.  Yet, to date, the offshore wind industry has been slow to 

adopt the economically viable solutions that are being employed in hydrocarbon 

production technology. 

As an example, the offshore industry long ago chose the three-legged jack-up as 

the platform-of-choice for long-duration stationing 

of the heaviest loads in the harshest ocean 

environments in the world.  With periods of 

sustained operational performance greater than 30 

years, the jack-up has been known for its ability to 

carry for long periods of time weights that are far 

greater than any of today’s largest offshore wind 

turbines.  Its unique design elevates the entire sub-

structure above the waves substantially reducing 

many of the environmental loads that wreck havoc 

on conventional wind turbine foundations. 

The Titan 200 is a jack-up substructure designed specifically for the offshore 

wind industry by Dallas-based Offshore Wind Power Systems of Texas, LLC.  

The Titan 200 carries the design credibility earned by a team of professional 

structural marine engineers who have successfully designed these solutions for 

more than 30 years. 

The design team’s long and intimate familiarity with offshore engineering 

standards means the Titan’s certfication is ensured.  Indeed, the American 

Bureau of Shipping, the certification body who has certified 95% of the world’s 

operational jack-up substructures, has issued a letter of commitment stating that 

they are prepared to provide classification and statutory certification for the 

Titan.   

This report will explore the operational concept of the Titan 200 jack-up 

substructure for offshore wind turbines.  We will examine its assembly, 

installation, operational performance and end-of-life decommissioning.  The 

report will look at general design weights and dimensions as well as 
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environmental conditions appropriate for installation.  We will also look at 

unique benefits not achievable with other foundation types. 

It is important to understand that a discussion of detailed design specifications is 

only possible after careful consideration of project-specific bathymetry and sea 

floor geotechnical conditions as well as specific wind turbine loads.  Thus, this 

document will address the Titan’s concept of operations in a generic sense.  

More detailed discussions can be provided on a project-specific basis. 

For a discussion on the cost and affordability of the Titan and the substructure’s 

impact to LCOE, see TITAN 200 PROJECT AND COST BENEFITS (2014) in 

a separate report. 
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TITAN 200 OFFSHORE 

SUBSTRUCTURE FOR 

WIND TURBINES 
C O N C E P T  O F  O P E R A T I O N S  ( P R E L I M I N A R Y )  

 INTRODUCING THE TITAN 200 

The Titan 200 is an offshore jack-up substructure composed of a structurally 

optimized “Y” shaped hull with a horizontal radial “footprint” diameter slightly 

smaller than the radial 

diameter of the wind 

turbine’s rotor.  The 

Titan and wind  turbine 

are fully assembled on 

land and then floated and 

towed to the installation 

site as a complete 

system.  As a self-

installing platform, this 

unique design eliminates 

the need for all 

expensive offshore installation vessels. 

Once the Titan arrives at the location where it is to be installed, the hull and 

turbine are elevated together to stand on three legs using a jacking system 

capable of lifting the entire system well above the surface of the water.  Once 

installation is complete, the jacking system is removed from the substructure to 

be used again on the next turbine installation. 

Known as a Dutch Tri-floater design, the sub-structure cannot overturn while 

being towed to the installation site – if any arm of the hull begins to settle deeper 
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into the water, the gravitational force on the other two arms bring the platform 

instantly back to horizontal.  This inherent stabilizing feature makes the Titan an 

ideal floating platform to move tall heavy turbines to their installation site. 

Upon arrival at the installation site, the retracted legs of the Titan are lowered, 

landed and embedded into the seabed.  The hull is elevated to create an air gap 

beneath the structure that is higher than the highest recorded waves in the wind 

farm’s location.  This significantly reduces all loads due to waves, currents and 

storm troughs. 

The unique independently adjusting legs can be fitted with a variety of footings 

(known as “spudcans”) to accommodate a wide range of irregular sea floor 

contour, soil and rock conditions and will even stand securely on uncovered 

bedrock.  In most installations the Titan requires no advanced seabed 

preparation, requiring no concrete or aggregates. 

Once installed and operational, the Titan is designed to withstand the worst 

storm conditions in the world with 

wave heights greater than 25 

meters in water depths from 20 to 

80 meters and Category 5 wind 

speeds gusting to more than 80 

meters per second.  The sub-

structure will hold a tolerance of 

0.01 degree in the horizontal plane 

keeping the wind turbine within a 

0.02 degree vertical tolerance 

during a storm.   

The natural frequencies of the Titan can be tuned in multiple ways: by 

shortening or lengthening the reach of the hull’s arms, by adding thickness to the 

hull plates, or by adjusting the height of the legs or making them thicker.  These 

design decisions are made during the design analysis for a specific wind farm 

and a specific turbine.  There are industry-approved methods for fine tuning the 

natural frequency of the sub-structure after installation if that becomes 

necessary. 
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DEPLOYMENT CONCEPT 

The Titan is delivered to the wind farm’s staging and assembly area with the 

hulls separated from the legs.  In a 

full-rate production scenario, twenty 

hulls and sets of legs will be delivered 

in a single shipment.  This lowers the 

per-unit cost of shipping.  The OEM 

estimates that twenty units can be 

delivered every 45 days. 

The hulls are delivered empty and are dry-stacked in the storage area.  The hulls 

are then outfitted with all of the required support systems.  This would include 

any internally housed turbine components, ballast pumping systems, interior or 

external lighting, helicopter landing or ladder equipment, water desalination 

systems, externally-mounted cranes, mounting fixtures and other features.  All 

of these pre-assembly tasks are performed on site using locally sourced skilled 

labor. 

Final assembly of the Titan and wind turbine will be performed either on land or 

in a dry dock, depending on 

available boat yard 

capabilities near the location 

of the wind farm.  The current 

assembly and logistics model 

recommends the use of a 

heavy-lift circular slewing or 

ring crane performing the 

concurrent final assembly of 

four Titan substructures and 

turbines. 

Final assembly occurs in six stages.  The first stage places three spudcans in pre-

located guides that are used as a positioning template to ensure proper placement 

in the correct spatial dimensions.  This process ensures that the spudcans will 

align with the leg wells when the hull is moved into position. 

In the second stage, the hull is moved using a common self-propelled mobile 

transporter (SPMT) from the storage area into the assembly position and 

lowered onto a set of support beams in the correct orientation to ensure the leg 

wells align properly with the spudcans.  The support beam arrangement is 
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similar to that used to dry-dock any other type of sea vessel. 

The third stage lowers the legs through the leg wells of the hull and into the 

attachment interface of the spudcans.  Once the legs are installed and the 

spudcans are attached, the portable jacking system is put in place.  At this point 

the Titan substructure is completed, checked out and certified prior to turbine 

installation.  This check out procedure requires dry-jacking the hull in place to a 

fully-elevated position and then lowering it back down to ensure that the lifting 

system will properly do its job. 

The fifth, sixth and seventh stages install the turbine’s support tower, the nacelle 

and the rotor which can be installed in either a star configuration or in a single-

blade installation.  Once the rotor has been installed, the system is made ready 

for launch and pre-commissioning activities. 

The finished assembly will be moved by an SPMT onto a barge with all three 

legs extended over the water.  The barge will be used to move the system to a 

staging area near by and parked.  The the jacking system will be tested and 

engaged, the legs will 

be lowered to the 

seabed, and the Titan 

and turbine will be 

elevated to a height 

just off the barge.  The 

barge and SPMT can 

then be moved out 

from under the hull 

and returned for use 

with the next system.  

The Titan and turbine can then be elevated to an appropriate height for testing 

and service.  At this point all systems can be fully pre-commissioned with 

convenient shore-side access. 

Once pre-commissioning is complete, the Titan can remain standing in the 

staging area until time for deployment.  For deployment, the hull is lowered 

back onto the water, the legs are raised, and the Titan is ready to be towed to the 

site.  Since the Titan is a self-installing system, a tug boat is the only vessel 

required for deployment.  This makes it possible to deploy multiple 

Titan/turbine systems concurrently in a single day. 
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MODES OF OPERATION 

Jack-up platforms operate in three modes: the transit mode moves the entire 

structure from one location to another, the jacking mode elevates the structure 

up or down, and the stationary mode is where the structure sits raised on its legs 

for normal operation.  Each mode must comply with specific operational 

precautions and regulatory requirements to ensure smooth and safe operation.  

The necessary regulations for fabricating, towing, installing and operating these 

structures are already in place in every market of the world. 

 

TRANSIT MODE 

The transit mode occurs when the platform and turbine are being moved from 

one location to another, such as from the assembly dock to the staging area or to 

the wind farm site or vice versa.  The physics 

involved in towing jack-up  substructures under heavy 

loads is well understood and industry regulations 

already exist that consider all of the conditions and 

loads involved.  The main precautions for this mode 

address calculating pitch and roll angles for the 

oscillation periods based on daily weather and sea 

state conditions, calculating heave accelerations and 

studying the inertial loads anticipated during the tow. 

Physical precautions include supporting of the legs, ensuring watertight integrity 

of the hull, and stowage of cargo.  Operational equipment are tethered to the hull 

or otherwise secured inside to prevent shifting or movement while under tow. 

For transit, the turbine blades may be locked in position 

with one blade secured to the tower and the other two 

blades tethered to the platform if necessitated by weather 

conditions.  The transit requirements for the rotor will be 

determined by the turbine manufacturer to ensure that all 

vibrations and motions of the rotor are kept within tolerable 

limits. 

Though the legs of the platform must be raised to ensure clearance of the seabed 

while under tow, the legs will be partially lowered as the water depth permits to 

lower the vertical center of gravity and reduce the inertial loads on the legs due 

to tow motions.  This will also substantially increase the system’s overall 
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stability and permit transit in higher wind and wave conditions.   

The Titan with the turbine installed can be towed and installed in wind speeds of 

up to 20 meters per second, a head current of 1 meter per second and maximum 

wave crests of 5 meters in accordance with industry operational guidlines.  This 

places the Titan’s 

installation window in terms 

of sea state conditions in a 

maximum range of 5 to 6.  

While nominal towing speed 

is estimated to be 3 meters 

per second (6 knots), each 

Titan substructure and 

turbine installation can be 

completed in one or two 

days from start to finish.  

Using efficient parallel operations, multiple systems can be installed 

concurrently in a single day. 

 

JACKING MODE 

As the platform arrives at its permanent location, preparations are made to begin 

the jacking mode.  Wedges are removed from the leg guides, the jacking system 

is rechecked, ballast tanks and pumps are prepared to take sea water and some of 

the protection and securing devices are removed.  

To ensure the Titan is precisely positioned for landing, one or more tug boats 

will be employed to ensure proper station keeping if necessitated by currents. 

The legs are carefully landed onto the sea floor, the 

spudcans penetrate the top layer of soil and begin to 

bear the load of the platform. 

The spudcans at the bottom of the legs are specifically 

designed for the site’s geotechnical conditions to 

optimize seabed compression and stability, prevent 

sliding and allow the unit to be installed even on 

irregularly contoured or sloping sea floors.  Whether for 

sand or clay or for bedrock, the spudcans may be 

tailored for the specific site conditions according to the 
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best industry practices learned from decades of offshore oil field jack-up 

experience.  Seabed leveling or preparation is not usually required for 

installation, though some special conditions may warrant it. 

Jacking occurs in carefully performed stages where the soil layering below each 

spudcan is closely monitored using parametric acoustic (echo sounding) 

transducers installed inside each spudcan.  The strength, stiffness and density of 

the soil, rock strength and weathering 

characteristics and predicted spudcan 

penetration curves that were investigated and 

understood prior to installation are monitored 

during jacking operations.  Deviations from 

the predicted penetration curve are closely 

analyzed during the jacking process and the 

calculations are continually refined 

throughout the operation.  Ocean current, wave, and wind loads are also closely 

monitored.   

As increasing load is brought to bear on the soil, the legs continue to penetrate 

until the soil reaches maximum bearing pressure and the hull and turbine begin 

to lift.  The jacking process is stopped and the preload weight of the system will 

be held at this point to ensure nominal pressure stability has been achieved and 

no further penetration will occur.  If no further settling occurs, the soil is 

allowing as much penetration as the dry operational weight of the combined 

Titan and turbine will provide. 

Each of the legs and ballast tanks inside the hull are then filled with sea water to 

increase the weight of the system well beyond the maximum operational loads.  

This added weight serves to drive the legs deeper into the soil, pinning the 

platform firmly to the seabed.   

As the preloading weight of the platform continues to increase and the legs 

continue penetrating deeper into the soil, the hull is never allowed to raise more 

than a couple of feet above the natural buoyant state of the hull, and never 

completely out of the water.  If a leg encounters a “punch-through” where the 

leg unexplectidly penetrates a layer of soft soil, the hull’s own buoyancy will 

absorb any sudden shift, naturally obviating the risk of bending moments in the 

leg’s interaction points with the hull, such as leg guide bearings and jacking 

pinions. 

If soft soil is detected below a leg, a prescriptive preloading procedure can be 
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used to asymmetrically apply pressure on the leg to force a punch-through and 

regain maximum bearing strength before continuing with the lift.  If a leg 

encounters an obstacle such as a large boulder, the legs can be retracted from the 

soil, the platform can be rotated or moved, and the process can begin again. 

Once the soil’s maximum bearing pressure is again reached under the additional 

weight of the ballast water, the spudcans are at their maximum penetration depth 

and the system is considered to be anchored sufficiently to overcome all 

maximum operational loads.  This maximum preload weight is held for a period 

of time to ensure that no additional shifting or settling will occur.  Once 

engineers are satisfied with the stability of the 

soil and substructure, the ballast water is 

discharged and the sea water inside the legs is 

evacuated. 

If the Titan is installed directly on bedrock, there 

are various well-established techniques refined 

in the offshore oil industry that address 

installation on various types of rock formations.  

One or more of these techniques may be applied. 

Smooth flat bedrock can accommodate the Titan using a standard flat-bottom 

spudcan with a bottom fin to resist sliding during the initial landing.  Depending 

on the rock strength and degree of weathering one or more points or cones may 

be fabricated on the bottom of the spudcan to puncture slightly into the rock and 

resist sliding prior to preloading. 

Smooth but uneven rock formations may be leveled with the application of 

aggregates such as sand or rockfill.  Steel lattice mats may also be laid down 

between the rock and the spudcan to provide an interface for even and adequate 

weight distribution. 

For extremely craggy or pourous rock formations, a rounded or pointed foot 

may be installed to break through the surface features of the rock and obtain 

stability.  Under some circumstances the conditions may require drilling through 

the bottom of the spudcan and into the bedrock to install grouted tension 

anchors.  This drilling operation, if required, can be performed from inside the 

dry interior of the leg.  

Once secured to the seabed, the platform can then be jacked up to its operational 

height above the water creating a substantial air gap underneath the platform.  
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The platform is lifted to create an air gap that is at least 1.5 meters higher than 

the anticipated crest of the 100-year maximum storm wave for the location, 

though the air gap can be adjusted as required by local regulations.  Throughout 

the jacking process, each leg’s jacking system is interdependently computer-

controlled to ensure that the hull remains perfectly level and rack phase 

differential remains within acceptable limits at all times during the lift. 

Once the hull and turbine have reached their 

operational height above the water’s surface, 

the system is secured in the elevated mode 

for operation.  The jacking system is 

stopped, the brakes are set, and the leg 

locking system is engaged.  The jacking 

system and ballast pumps are removed and 

returned to be used on another system 

installation. 

The power cabling is brought on board using an industry standard J-tube 

installed inside one of the legs.  As the water has been removed from inside the 

legs, the J-tube and cable splice remain fully man-accessible. 

All operational systems are thoroughly checked out before the turbine blades are 

untethered and released.  At this point all remaining commissioning activities 

can be completed. 

The trim of the substructure is monitored throughout the operational lifecycle of 

the wind farm and closely watched during all extreme environmental conditions.  

In the unlikely event the legs settle further into the soil, the jacking system can 

be reinstalled and the platform leveled.  This maintenance procedure can be 

performed as many times as necessary, although industry experience in the 

offshore oil fields has demonstrated that it’s a rare occurrence. 

 

THE JACKING SYSTEM 

In the event of a major component failure (such as a turbine gearbox or 

generator), the Titan can be jacked down, the legs raised and the unit towed back 

to shore where large components can be replaced more easily using land-based 

equipment.  The Titan employs a removable and reusable jacking system that is 

based on similar technology currently used to lift much heavier offshore mobile 

oil production rigs.  This well-proven design significantly reduces sheer forces 
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on the teeth of the spur gears and lifting rack by engaging the rack at multiple 

locations at once. 

The lifting jacks at each leg consist 

of multiple stacked pinions – the 

number of lifting pinions depends 

upon the combined weight of the 

hull and turbine.  The pinions are 

engaged simultaneously to provide 

continuous and smooth motion that 

prevents unwanted vibrations from 

being translated through the 

structure to the turbine’s main 

rotor bearing. 

The legs are guided through the hull by multiple guide bearings.  The number of 

guide bearings depends on the size and weight of the turbine.  These guides 

maintain the proper position of the leg’s lifting racks to the jack pinions and 

prevent the lifting apparatus from transferring unwanted loads to the hull. 

The jacks are first installed during final assembly of the Titan and remain 

attached to the substructure during the transit and jacking modes.  The control 

room for the jacking system and the diesel hydraulic pumps and power 

generators for the system are housed in a portable equipment container secured 

temperarily to the deck of the Titan’s hull.  All jacking operations are controlled 

and monitored from this portable control room. 

All elements of the Titan’s jacking system are designed to be installed or 

removed using a knuckle crane that is permenantly installed on the Titan’s deck.  

This crane can be moved on a permenantly installed rail to various hard stations 

located near each leg well.  The crane is used to remove the jacking system from 

each leg and lower it onto the deck of a vessel, or to lift the system from the 

deck of a vessel and reinstall it for continued maintenance operations.  

Therefore, only a small number of jacking systems are required for installation 

of a wind farm. 

The jacking systems are leased to the wind farm during the construction period 

and are returned to the OEM after the turbine installations are complete.  This 

substantially reduces the cost of the substructure for the wind farm. 

After completion of the wind farm, it is recommended that the wind farm owner 
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continue to lease one set of lifting jacks for long term maintenance and major 

turbine repairs that might require the system to be brought back to shore, 

although the system can be shipped to any location in the world if needed. 

The jacking system’s manufacturer will continue to provide all jacking system 

operations and maintenance support thoughout the lifecycle of the wind farm as 

provided under the terms of the jacking system lease agreement. 

 

GENERAL STRUCTURAL DESIGN WEIGHT AND DIMENSIONS 

The specific design of the Titan will vary depending on the turbine’s weight and 

rotor diameter, the water depth, soil conditions and recorded wind speeds at the 

site.  The Titan substructure is designed with a focus toward on-bottom stability 

and structural strength, natural frequency and fatigue life in the extreme 

environment.  The 5 MW wind turbine used for preliminary design was taken 

from the Carbon Trust design basis. 

 

The design team’s particular expertise 

with jack-up substructures used in the 

hydrocarbon industry has led to specific 

design optimizations for support of wind 

turbines in the following areas: 

 Hull shape and basic main 

member sizes of the hull branches 

and legs (OD and thickness) 

 Transfer of loads from the top of 

the leg to upper and lower hull 

plating 

 Tower members to capture weight and wind loading on the tower, 

turbine and nacelle and transfer them along with their overturning 

moment to the hull 

 Water depth limits, air gap limits and leg penetration of the seabed 

 Wind loading on the tower 

 Wind loading on the hull and legs 

 Wave and current loading on the legs 

 All structural deflections and overturning stability 

 Natural frequencies including surge, sway (fore-aft and transverse), 

torsional and lateral modes, tuned to avoid the 1P and 3P frequency 

ranges  

 Stiffness of spring pads at leg reaction points at bottom hull plates 
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 Mass of ballast in hull 

 Leg spacing 

 Hull outer dimensions 

 Marine growth and corrosion 

 

In addition, fatigue analysis has been completed for the turbine tower’s 

foundation connection to the hull as well as the legs, girth welds, and all of the 

substructure’s weld types. 

 

Each branch of the hull can extend from 36 to 50 meters from the radial 

center.  Each branch is approximately 6 to 8 meters in width and 7 to 11 meters 

in height.  The steel thickness of the substructure’s load-bearing members, hull 

plates and legs is calculated on a project basis with a focus on turbine and 

equipment loads, water depth and air gap requirements. 

 

The legs are approximately 4 to 5 meters in diameter with weld-attached 

external vertical lifting racks made from 100 KSI steel (the jacking system was 

discussed in the previous section).  Cross members are spaced inside the leg 

from top to bottom.  These cross members resist deformation of the leg so the 

lifting racks always remain in position for the jacking pinions. 

 

The legs pass through the hull’s leg wells and extend to approximately 7 meters 

above the deck when the platform is fully elevated.  This above deck extension 

helps to ensure the legs maintain their shape under full loads.  The height of the 

legs is determined by the water depth and air gap requirements at the wind farm 

and the legs are not manufactured to be longer than necessary for the project. 

 

In the 5 to 8 MW class, for a water depth between 40 to 45 meters, the gross 

steel weight of the Titan is approximately 1,109 tons for the hull and tower 

connection adaptor.  The legs and spudcans are approximately 1,124 tons 

depending on water depth and above-the-surface air gap requirements.  This 

brings the Titan in at approximately 2,233 tons gross 

steel weight after installation. 

 

The structural integrity of the platform is carried 

through the steel plates of the hull with load bearing 

members placed internally beneath the center turbine 

support and at intervals of approximately 6 meters 

through each of the branches.  This allows considerable 

open space inside the hull for ballast tanks, power and control equipment rooms, 

turbine components, water desalination system components and other uses. 
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The natural frequencies of the substructure can be tuned in multiple ways: by 

shortening or lengthening the reach of the branches, by adding thickness to the 

hull plates, or by adjusting the height of the legs or making them thicker.  These 

design decisions are made during the design analysis for a specific wind farm 

and a specific turbine.  There are industry-approved methods for fine tuning the 

natural frequency of the sub-structure after installation if that becomes 

necessary. 

 

The substructure’s stability calculations have been performed for each scenario 

according to classical Principles of Naval Architecture to determine the 

elevation of the platform center of gravity (CG) and the metacentric height (MC) 

to ensure the MC is always higher than the CG under extreme conditions.  Such 

stability is assured even when the substructure and turbine are under tow with 

the legs in the fully raised position. 

 

 

WATER DESALINATION 

A unique and compelling design option for the Titan 200 is the inclusion of a 

utility-scale sea recovery (water desalination) plant with equipment distributed 

inside each arm of the substructure’s hull.  Powered 24 hours a day by the wind 

turbine, this hybrid wind and water system can provide both electricity and 

drinkable, commercial or agricultural-grade water to coastal and island 

communities. 

The sea water that is fed into the system sitting several kilometers from shore is 

relatively free of heavier solid sediments and is much easier to filter and process 

resulting in a higher water production yield than that provided by typical 

onshore or near-shore water desalination plants.  This significantly reduces the 

frequency of inspections and service. 

Utilizing similar industry-standard sea recovery systems as those that service 

thousands of offshore oil and gas platforms, a single Titan wind and water 

hybrid system can produce nearly two million gallons of drinking water per day 

using less than one megawatt of energy from the turbine.  By installing a simple 

water line along with the power export cable to shore, the installation cost of the 

integrated wind power and water system can be optimized while creating a 

significant additional revenue stream for the owner. 
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The Titan 200’s sea recovery system has been in use for many years on 

hundreds of offshore oil and 

gas production platforms.  It is 

approved to meet commercial 

and industrial independent 

product safety standards 

including UL, IEC and CE. The 

system also complies with ISO 

9001:2008 and ISO 

14001:2004 standards and 

meets the criteria for ABS Type 

Approval.  It also adheres to 

global industry standards such as ATEX, NORSOK, IEEE and NEC. 

The Titan’s sea recovery system offers reverse-osmosis technology featuring 

electrode-deionization mixed-bed ion exchange (MBDI) to produce the highest 

quality demineralized water.  The system effectively removes 99.98% of all 

impurities from sea water, including sediments and debris, lead, heavy metals, 

pesticides, pathogens, bacteria, salt and other materials at a pass-through rate of 

more than 80,000 gallons per hour.  The system also allows for an optional ultra-

violet disinfection process. 

The system provides real-time remote monitoring of process instrumentation 

and system performance, as well as remote notification of detected system errors 

and detailed automated maintenance requests.  The system allows for full remote 

control and has the ability to automatically start up, shut down or regulate the 

flow of water depending on a suite of platform and on-shore receiving station 

system variables and the availability of electrical power. 

Self maintenance is a vital feature of the Titan’s sea recovery system.  

Automated clean-water flushes prolong system life and maintain performance 

integrity, while clean-water hydro-lubricated pumps require little to no 

maintenance, increasing the typical mean-time between inspections and 

reducing the down time for repairs. 

While the Titan sea recovery system is engineered to operate while withstanding 

any type of weather conditions, the sea recovery system is protected from the 

elements inside the substructure’s hull.  The Titan’s ability to control the 

operational environment of the desalination plant provides an additional level of 

system lifecycle protection. 
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OPERATIONAL SERVICE AND MAINTENANCE 

The value of the Titan platform extends well beyond the short-term benefits 

realized during installation.  Throughout the lifetime of the wind farm, the Titan 

offers special advantages that cannot be achieved with conventional foundations. 

In the event of serious impact damage to a leg, the Titan can be brought back to 

the dock for repairs.  A leg can be replaced if that becomes necessary. 

Likewise, in the event a large turbine component needs to be exchanged, the 

Titan can be brought back to the dock and the maintenance work can be 

performed using land-based equipment. 

It is also possible when performing at-sea repairs to lower heavy turbine 

components onto the deck of the Titan or pick them up from the deck using the 

turbine’s nacelle service crane.  Once on the deck, the components can be 

lowered onto a service vessel or picked up using the Titan’s permenantly 

installed deck crane alleviating the need for lift vessels for onloading or 

offloading turbine components.  

An industry-standard helicopter landing or ingress/egress platform can be 

optionally installed on the Titan.  An access ladder for boat access is also an 

option.  The access ladder is retractable so as to eliminate wave fatigue when not 

in use and as a security measure.  The ladder can be lowered by remote control 

from either the service vessel or operations center.  All access options are 

designed in accordance with established industry safety standards. 

As with oil industry jack-ups, the Titan has a 30-year design life though this is 

not absolute.  Every major component of the Titan is replaceable and can be 

updated thereby extending the effective life of the substructure. 

 

DECOMMISSIONING 

Decommissioning liability is estimated to be about 5 to 10 percent of the capital 

costs of the wind farm as traditional monopiles and jacket foundations present 

costly problems for removal.  With conventional substructures, heavy lift vessels 

are required for disassembly and removal of the wind turbine.  For safety, this 

operation must be performed during an acceptable weather window. 

Offshore cutting rigs are often employed to cut the foundations or piles 5 meters 

below the mud line leaving a considerable amount of steel embedded in the sea 
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floor.  Then the substructure is often cut into manageable pieces to be lifted out 

by a crane onto a barge.  Concrete anti-scouring pads must sometimes be blasted 

and removed along with all aggregates. 

In most markets, the cost of decommissioning is affected by the terms of the 

offshore lease.  In the United States, for example, BOEMRE regulations on 

decommissioning require that the removal of all structures and obstructions be 

completed within two years of the end of the lease.  As the acceptable weather 

windows for removal operations are in most cases seasonal, this may present 

only two limited seasonal opportunities for removal of the entire wind farm.   

 
 

While decommissioning operations tend to be low-tech and routine usually only 

requiring a couple of days per structure, the operations for decommissioning a 

wind farm will have to be completed over large spatial dimensions.  The 

decommissioning of a modest 400 MW wind farm, for example, will have 

activity levels similar to an entire year of oil and gas structure removals.  Since 

these activities must fit within the acceptable weather constraints for offshore 

operations, the decommissioning methods are likely to be time-driven rather 

than cost-driven in order to comply with the regulatory timelines. 

The Titan presents the fastest and least costly decommissioning scenario of all 

substructure types.  To decommission the Titan, all systems and components 

will be secured as they were during the earlier transit mode.  The 

interconnection cable will be disconnected and removed from the substructure.  

The jacks are reinstalled and the substructure is jacked down to its buoyant 

position.  Natural sea water is used under pressure to remove the soil and break 

the suction from the embedded spudcans and the legs are raised.  The fully intact 

system, with the turbine, is then towed back to shore without the use of lifting 

vessels or demolition operations.  Once again, these operations can be 
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performed in a much wider acceptable weather window, allowing for more cost-

effective decommissioning strategies. 

 

ENVIRONMENTAL IMPACT 

The Titan presents, by far, the lowest environmental impact of any offshore 

foundation.  Rarely is seabed preparation required for installation of the Titan, 

even accounting for sloped or irregularly contoured terrain.  No concrete or 

aggregates are typically used.  Drilling into bedrock is rarely required.  There 

are no piles to drive into the sea floor, so there is no driving noise or vibration 

introduced into the environment during installation. 

Mooring lines that are hazardous to large sea mammals are not used with the 

Titan.  This leaves important migratory routes free of such hazards.  The legs are 

large enough and are far enough apart that they present little concern to sea life. 

As nothing is permanently installed into the seabed, decommissioning leaves no 

steel embedded in or lying about on the sea floor.  There will be no underwater 

demolition.  Since there is no need for concrete, no heavy cleanup will be 

required.  Once the Titan is removed, there is no residual evidence of the Titan’s 

installation and the seabed returns immediately to its pristine natural condition. 
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The company was formed to leverage the team’s experience in offshore oil field technology gained over the 

last 30 years. This, combined with extensive knowledge of energy projects in the US, Asia and Europe, has 

allowed the company to pursue opportunities in the development of a business element for offshore wind 

farms.  OWPST’s newly patented Titan Wind Turbine Platform (US Pat. 7163355 & several international 

patents for Mobile Wind-Driven Electric Generating Systems and Methods) was designed to solve the 

deepwater dilemma for larger wind turbines.  Questions may be forwarded to: 

Sales@offshorewindpowersystemsoftexas.com  
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About the Author 

Wallace Lafferty is currently the head of operations and the Chief Operating Officer for Offshore Wind 

Power Systems of Texas, LLC, designers of the Titan 200.  He is the former Vice President and Managing 

Director of Vestas Technology R&D Americas and the former head of design quality for AREVA Wind. 

http://www.boem.gov/
http://www.offshoreenergy.dk/Files/billeder/On-Off/ONOFF2014/ON-OFF2014january_renewables.pdf
http://www.offshoreenergy.dk/Files/billeder/On-Off/ONOFF2014/ON-OFF2014january_renewables.pdf
mailto:Sales@offshorewindpowersystemsoftexas.com
mailto:sales@offshorewindpowersystemsoftexas.com
http://www.offshorewindpowersystemsoftexas.com/


TITAN 200 OFFSHORE SUBSTRUCTURE FOR WIND TURBINES 

 

 

Page 22 

 

 


