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The Future of Offshore Wind Energy Is dependant on a good foundation
“The Titan 200 is Solid Footing to Build Upon™

TITAN 200 MSIP

« DEEF WATER WIND TURBINE FONDATIONSZ3FT / 80 METERS

o MOBLLE SELF INSTALLING PLATFORM—MSIF= MO HEAVY LIFT REQUIRED
S CATSSTORM CONDITIONS CERTIFIABLE TO LATEST REGULATIONS

« LEAST EVASIVE SYSTEM 1O THE ENVIORIMENT-MARINE FRINDLY

S LEAST EAPENSIVESOLUTION AVALLABLE



i Wind Turbine Platf

By Jowws E Ingic P.E

Wind tatine fowsdations wing piles dsves into the oocen Moor have been wed 10
sapport wisd turbines & dallow walers bul thewe sractures prosenl muey groblems
e waisr depth increses. The Titen Wind Turbine Platfonm was cresied 1o econons-
cally supporn & single wind tabine @ water depths grester than approaimstcly six

f‘:—:(dfeu) By aning pronen design methads foe Soagrng smck-up drilling nigs
and using scwly patestal jacking iechnology the Titsa Wind Twrbme Placfoens wis

dougeed W incorparse many slvantages. Siece (he Titan Wind Teebine Platfoon i
capabie of Noatieg with the wind nubise sstaliad o the platfonn and the legs re-
tracted, the plafoees and wind ebine mury be completely sacmbicd and toviod 2 the
shipyard whees the unit has boen comstructed. Then it can be twowed 10 the peadcier-
mined location and pat isto service During the tramsporsation phase the plasfoers st
a0tk w barge o dhip and ot be designad 10 have adeguanie stabality while Moating with Ge logs in the
raised posdlion

The shape of the ball is designed 10 provide stability by haviag the fostation compmrtments locatad of the
ends of cach leg of the Y™ sduped hull The rusees acw (he cooter of (he platfiorm peonvide an eoonomicsl
struciure 1o connedl the Buoyancy compertsents and suppoet e wind tubine. The sare of the hdl is Se-
signed o provide sefTicient righang ann for sabdity . Trasspoetiog e platfors dursag bigh waves and
wind sequires the metacentric beight of the Mlasting phafiorm with the wind nxlbac 10 be higher fhan the
center of gravity of the wmil, herefore peovidng sullicient righting sevs moments 1 keep the platfonn
upright

Afer traspoctang the platfionn 1o e desrad location, the footings sre Boodad and the legs s loweral
the sca Mloce. The plasfoers is (hen rmwal & fow fect sbove the water surface and e predosd tenics filled
with waler. Thas predoadieg of the footisgs provides & vertical foece e the footmgs which v gresger thas
sy load gencrsted by wind on e platfonn and wand turbine, waves sad carret. The footags sre spread
st o peorvidic sullicient seabdity from overtursing of the platforss durng Mgh wad wave s cerent
When the footings have been proloaded the flins on the botoes of the footags are immersal oo the s
Boor. Thase fins provade ressting foeces 10 keep he platfonn feom moving laterally

The shape mad sue of the footings & very ssportant. I the footings are o small, the foctings will pese-
mis 1o (i i wesker sl I the footings are o Surge, the footisgs willl nol pencirale into (he sea Mooy
far enough 1o provade sefTicicnt lsteral resstance 80 koep the plafivm satioemry . The se of the fooatings
for the Tosm Wind Turbise Platfonn has been determined from expericnce & dovigring footings for pack-
up drilling regx 20 is he proper size 1o fundtion propesty @ mont sex flooe soils. Afler preloading e
foatiegs, e platfonm = raised W the desirad devation. This clevation places the botom of the hadl shove
sy wave height for this location. The location of the footings and he weight of the platfonn and turbise
provide sefficient stsbaliving forces sgring the overtisnng foeces 10 keep e platforms fom overmumiag
Oune of the advastages of the Titan Wind Totue Plagfoens is fa & can be moved 10 another sie. Ox il
the wind b reguires majoe repairs the legs of the platfonn muy be raised sad e platfionm may be
torwed 1o 2 dock o repain yand. Afler the neccioasy repaes are made, the platfonm can be reteenad 10 &
previous keation o owad 10 ssother locstion. Therefies, expensive Grane barges 1o Mol repaey ol
sca see clismmsted

Wind nebine locations in shallow waler are uesally close w0 land sad highly visible from laad The Titan
Wind Twrbine Platfonn & desigaed for Socper water Scpths and is imiendad 10 be locaied farther oul 10
sca Therefore, they @e less visible 1o poople cn shore I e platfionn is placal sbout six meiles from
shote the cananre of Ghe carth bales Ghe placfoess and the s of the wind nebae blades would be pescti-
cally imvisibie

The hall devign shall conform w0 the stmdards of e Americas Burcas of Shipping asd, 2 demonstrssad
by jack-up dollng sigs, lave a Efe spun of over twenty five yeaes The Bfe spun of wind nebomes i ro-
poriad o be spprocmaisly the same lenglh of tisse muking the design compatible.

Since coergy Mo wind turbines = & resewsbile power sowce, and becaumse fivedl fack me becommy sore
expemive 1o obten, cncrgy Gom wind lurbrises will be in gresier deomand, . The Titan Wind Testine Plat-
form hax muasy advastages over siallow water wind tebae platfonms and can be located on larger aress
of Ge carth.
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Titan 200

Proven Technology
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Using proven oafield techniques for platform design, the Tian 200 is capabie of deploy-
ment to water Gepths greater than curently avesabie, winstand he severest marine

ervironmentai loads, depioy wWithout the Use of eXpensive ofishore heavy i#t vessels.

The entire piatform and turbine Assembly can be moved 10 Atemete locations or moved
10 port fOr repRrs if necessary.
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Design Criteria

American Bureau of Shipping , Self Elevating MODU
IMO Resolution A.649 (16) 19898 MODU Code
Severe Temperature -10degC (14 deg F)
Water Temperature Odeg C (32degF)
Calculations per ABS MODU Rules

SNAME TR Bulletin 5-5A

ANSI ASD 9th Edition

No marine growth or ice assumed

Dynamic amplification per DNV Class notes 31.5
Bottom soil fixity included per ABS SC-SRS
Water depth includes all tides and storm surge
Leg penetration 20 ft. assumed

All criteria subject to specific site approval

Storms are benchmark only, site specific analysis should be performed to incorpo-
mghe effects of the -wll envirmemll dz:a, bottom conditions and platform
Ing.

Offshore Wind Power Systems of Texas TITAN 200

Designed and manufactured by OWPST, the platform is an extension of years of
experience within the offshore oilfield building upon the strengths of the jackup
rig and platform designs. The Titan 200 provides the international offshore wind
industry with proven versatile tool for the development and production of power in
most world regions economically.

The TITAN 200 is classified by the American Bureau of Shipping and built in accor-
dance with the latest MODU Code eswmblished by the IMO Resolution A 649(16).
When required by the customer, the unit can be manufactured to meet the

requirements of the United States Coast guard, The Netherlands Department of
Mines or other regulatory bodies.

We have been providing this same service to our clients in the offshore industry
for over 30 years on & World Wide bases meeting the most stringent design
requirements, we design, certify, manufacture and service




Cesign /certification—ABS Standard - all our designs are certified by third party as is the

practice in the offshore industry. Our system is o jachup platform and ABS certifies 95%
of the World jackups and we use them as our base standard.

Foundation Platform (MS3IP) Titan series of platforms are built to the state of the art
ABS Specifications.

lob Si .

From basic platform to Turbine installation, to Testing and site instal-
|ation and annual inspections, we provide the service you reguire

Aux Equipmient
Flatform Boat Lading System

As part of our package we offer several options 1o access the
platforms. Systems that are tried and proven in the oilfields of the
Gulf of Mexico, all met the offshore standards for safety regulations

“J}Tube" and Wire Cable-way through to Turbine Tower Connection

Sea floor cable is routed up the legs and wire-ways are provided
thru the hull to the turbine power connections

Eguipment for Installation
Marine Deployment Module

Our installation system is portable and reusable, allowing us to
provide the lest expensive installation cost in the industry, controls
are all marine grade, state of the art systems

laching Syvstem
Our patented jacking system enables us to precisely install the

platform, control the elevation to with in & 1/10th of » degree of
level tolerance

Power Skid Module

Machinery room includes HPU, compressed air, MCC and other
subsystems to power and install the platform.

Portable Anchoring System

Marine sub-systems for vesse| deployment customary egquipment
Portable imterconnect wiring and piping systems




Heliport
Qur platforms offer the ability to incorporate small landing pads on the
outboard of the leg, tied to the main structure for helicopter service,

Site Contral Reom

The vessel hull sections may be modified and fitted with contral room
equipment, for operations and monitaring of the turbines and the
wind farm operations. Custom designed to the client's requirements.

LUuriers

Crew guarters may be provided ns & package incorpormed into the
hull design, with bunk, galley, resroom and offices as a part of the
platform design.

Crapnes

Pedestal Cranes can be provided as an option 1o the equipment and
installed into the main huall for servicing the platform, cranes are mted
for offshore use and designed to meet the latest regulations.

Jurn-hey Instal|ation
OWPST, upon the client's reguest, performs turn-key installetion of
the platform on the site, completely thru to hookup and run.

Transform and Switch Gear Module

Complete switch gear and transformer equipment modules can be
incorporated into the hull design, along with PLC contrals and monitor-
ing equipment.




TITAN 200 FWSS

MSIP Salt water to Freshwaler
Supply Vessel [ Piatfomn

acilities Conirol

Self Powered and Self Contained

2-4 WY

Power Source
RO Modutes 6 per hull

sect. 44 0C0 Gallday Ea.

- Discharge
*High Capadity RO Mod
*Master Pump Room
*State of the Art Contral |
*— *MCC Room
- *Redundant Subsysiems

system




Continuing the design capabilities of the Titan 200 MSIP we have
provided another solution to the needs of the world for
fresh water supply in addition to power.

Thie Titan 200 FWSS plstform solves the restrictions for the istand states and thair populist as
our SyStEm is less expersive to buikd and instell than a stendard lend besed facility, it is less
expersive tD operete a5 the wind is the power source for the entire operation [self powered
and seif contain) water is produced 24,7 and all additionsl power that is pot usad by the
platform is offioaded to the grid and used for siternate power reguirements further driving
diown the cost of irstaliation and operstions of the platfonm.

The evailability of water is only restricted by the evailsbility of wind, which in almost all island
states there is a corstant wind Source. Water is produced and stored on the island and the
faciitios that are islend based such s pump stations and hoiding fecilities sre powered by the
SAME POWET SOUTE.

The system is Miobile, Sefdn=taling arnd converts 1o a fited Flatfonm “kWSIF
The FWES Platform, In addition, is SefPowened and Seif-Contaireo.

The system ehabies the user to locate the platform where it is needed, re-deployabie to new
Sites o capable of working up to 25 years at one location. The Titan 200 FWES Platfom s
"ABS Certified” 1o meet the |atest CATS Stomm Regulations.

Locally opersted or remately monitored the platfom (s) may be inked together as multi-
platform feciitates or wsed &S a single platform supply.

Oniboard equipment may be custom corfigured to ensbie the system to provicde the precise
ievel of quality water Supply required and at the volume needed.

LS Pat 7183355 and several Foresgn Patents
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Titan Wind Turbine Platforms

Tharm s numssoss Teebors which show the TRan Wind Turbira Flatform B suepanon b all oer Foumndatons for offahons wind
turbvines in swier deptha ower 50 fest. This papar dsissss all the relaied fectors, evalusies sach Tector and detarmines a
ralstive &eore The overall oot of inasling snd opansting an offalons wind turbins &t bl sondidenton Commants &nd
digerisision of asch ares of oonosm 5 ghen babow smnd ghen o weightsd aealation
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m th sisa of support ejuipment Feguinemans the Tian Flatferm design aliminates the reguiramsnt of haaywy B sessl that
il COffiThen i the offshess indusiry &fd oam oost &8 much as 3100, 000000 e 800,000 00 per day (day rals) dapamding on
the specially of the vesssl adding & huge ooat 1o the ratalation proosss. Thess veassls are wedthar depemdant maaning that
propiets poisntally ods shedued disgs and valued paisbed prodostomn time (f eid]ibed peofis) for s diy of delir e
the pambar of unks, Dhss veassls 8fe als in demand by the oilfekd amd ot sbves aeailable. Thersfon high oot and & lack
of dependabs equipmant am e considerabion. Hes'w Y vessals airg resuined Tor mooned maislatons, soch & Soars and
Pomboord & well 2o pacs anchoring stnectuns on the sed Moo and the Sams conskisnatons hve b ba meds Sansrally tha

ool of eordtructing and installation of the cxmpatitve deap wiiber plaToms ane o o e Dmes tha? of T Tiken Flatfomm

Compalitve Flatforms Taamspeel and use of Conesete J Agpragats: Many compatites sysiems repuing Their bases b be

'5__ sinbilinsd within the e Bad ol whiech ed0s ooet &d Hime 1o the Sssbem and prope csarall. Trarspot
. veddalh ard weather afe Gonoeris as with all ey | visssis The TREn Platiorm veasel and the lags
— it swmds on &fe didigned O penetlraie the ses foor Gnd be aable withoil the sse of edditional
I matsriak. This s common prectios in the siFisld and 1 S rat uncommon or & ackup diling rig 1o sy
_.;inmbu-ﬁanfarﬁmmmn Flafoemn design requines ths lags o withstsnd & cabegory 5 siom

and sxirame comnditions of warious kinds. Additcnally, The wind tabing platioms msst be designed fora

25 ypear design [fe, which s not unsomimon in the oifeld

L

JEen Faiform: T Easic TREN Pladomm design s sasly capabie of deploymant in 200 8 of waler depih,
which andibed the turbines b opeieis Tar offshons, with the fMesibilty 1o ba edeploved in kS rabed weiar
dapth &y whete in e word. n the olifsld, Bck-up platforms cpamis in G00 Tt of walsr and in e
Wt Sho oond Risns in th world.

Compatitive FaiformeMasimum Openling Deothe: Amost all insbeled support striciuses throughout
the wxdld Bday &ra B0 M of heis wiisr depth. Physios of the monsooks &d Tpod syilems lmits their
capabiitie © go 0 deapsd water. Moond Satems thet foa? can b rdabslbsd in msch deeped siriar bt
the phivaics of the design are el By the platform capabdithes b Suppor a lerge turbing and hald an
St PAE 0 ranoE N The veresl plana.
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Titan Platlpess Tha Titan Plathorm & the kaast intnaive syaiem seailalde and That has bean ofowan Tima and tima apain st
wilfisld as far o sea Soor dishurbanoss amn consamed. 'We simgdy ower our vesssl D> e s leesl and pull cur legs from the
saafoor. The Bter sattling of the seafloo SIE resulRa i nomial ssafoor sondRons. The Titan Plathem sysbem b the least intru-

F i1 I il o2t e
ﬂﬂn:ﬂfbﬂrhmdlﬂﬁuﬂurtwilummﬂtnrdtw mmmmnuumﬁmw nearialy coliises
the most damapes and are the moat difficul and cosdiest o ceanup. Blasing strustunes out of The e Toor snd removal By
heialiy (Y vescenls e roquired by practios end by neguisbon, which cosses damags 1o the Sas Bad and devineetion of wes Fe
In PryS Gk Th stneciunes aftrect wibdife of all kKinds Bof Baing the st ininsive should Ba the gosl

Than Platiees: Tha TRan Flatfomm & sk and designed o meal the neguiremsns of T regulsting authanity sach s BB of
the US govammeant. i wil pass third pary swalusiion o the same sandends wsed Tor driling and produeston opsmdon
throughout the wrld. Tha Tien Plaiform & abbs o wihatend & CAT & shomm and 2ontinies opanations after inspastion of tha
fuirbins equipmant. Om & swensddy biasas T TREN & able o sadjust and hold & tolefanss of +7- 001 n the Marzonal plans By
gl e of efusdng the eleeaton betwesn big haights Trom tha wates lins which & moenioed and messuned dymamizaly ot tha
il T il Lationi.

Compatilive Platforme Lach Nesosseey Bhabiiby Stabiity is the key o the performanss of S wind turbine and tharafons The
prodisction of power and resclting profis. I the plathm B faed 1o the botom ssafloor direstly and B E & designed 1o
withatemnd & Ssvene Shom oondRon and Rave the sepport lovwer of the ikine remais in e original manulecires Specifed

wartical position, then this & what B required. Unfortunatal), & rdged vertical position for momopolas and tripods require dess
penatradon of ples o soodmpkah this rgidiy, hpcaly 3 Gmes the seler depty below the s Tieor and Gre sk limied b

Than Pletleirn: The Than Flabionm & designed 1o desl sith thess oxnditions, in fect &l @oh-ups ang Sesiphed b daal with s
worst of ssa Toor condbions, uheven sufeoss begs ara offsat in seeation, soft botiom condbons; the feat of the lags ane
deignad with addBonal ares 1o caiss them B pensirete 1o the propar depth. If thess are cbanactions below the suess wa
aimply nobabe the plation o provide & recramation of the e and s tham nG the sea fioor on the same centering Tor

hel Raiheird .

Compatitive Platieews Fisa Difouliss Depanding on the Bas Ao For al sites the sea Toor mus! be sunsyed 1o determine
tha comdithong and Mot &l shess she M8t and 485 &od condRong In Tect Most sea Moo dne mol Aat Thess oo iR oliits
adiditioni ] axpenss it inatalation ool for wrlualy all other designa with the assaption of & jeckop design. Univan Sas oo
conditions do not alos & foundadon b ba smply’ plesed on the sea Moo, Rnding & At sufess or preganing ons, shich & &
Pard taak in 100 1 of wabsr or basically o any depd Seaeity Toundaiions all eguee it o0l modifeations which B added
ool TLP aid medoned syatems need & Nat sufecs 1o work from for e kad distribution & the surfesa in lenskning tee
cabies b be @b o hobd Hhes tobsnamoss reguined. Momopoles and Tpsds Being drivan Ses o Tl Soil hirs probia s o el
ini that Syl B S ol ke Wikt B belov Thia Sas Thoorns Suntese Aock and delis chibs Raialaton peobdaind, Slives o Ll
stabdity probdaia. Sdditonally, | the spesing o diaamos betwasen turbemes for the cwsrall farm changes dua W the Bothem

Than Platiees: The Than “jackup” Sesign allews for such oondithens 2o oosur and surdve. Figs hiove opsrated in the Morth Sea
arplay for this sl 5O pears under thiss conditions by ratsing the plathem Reight 10 & knows mBdmmn caanmknog oF "aF
Gap” betwean the nomal sed kvl and tha worsh swoemn conditions known for at area bedeed Lpon records. Winsed (sl
undar the patiorm not Seough it, te lags am desgred o withatand the forcs of the mewe and provide the least amount of
SNPOSUNE In BnaE D The wiive 1o reduse the Seris of the wive 'Wind & conskiensd in the eeds in the design phass & well S0
that the comiination of the weight and datancs batwesn Bgs Wil resll any predetermingd crarilurning Momen? s The
lags &a aledps i oo pesdon, loaded dowrwand

i Flitlo ali : d upan the redand 83T damegs in the Gulf of Medo
-ﬂmtwmmwmlnMMEthﬂmmdirtquttﬁnthrmpurtlnﬂh.ﬂitrihmuqmmh
g robustl The reguirements of sursival of & CAT & atorm of the structung will reguin siroager oweral strushines, which
i o ol Moncookss amd rigods wil Teod the gresbest problems in This &fas &5 they &ne mangnal s Selign ean im &
11 of waiar dapth. Wien wimd losds and wave loeds go o, then he o087 goed Up proportionally. RIS (s mosy nequiFing & 50 ft
vl Condidenation in the design befiors approval o deploy & sila, which meand mone Stesl and mons o8t Flosting stneiunes,
TP aimd mioored sysbems will ba under seier in all design cases Bke thess and the ensiening syaiers must ba able 1o sundva
the bucyant oads of 5O i weves and the ualcading of the tension spiam in the teough of the wass &5 well and then tha
Pirem sl of thes bosiadl i s walvad Cooimiies Beishi




Titan 200

*MSIP"- Mobile Self Installing Platform
Wind Farm n mbl
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