WO 2012/ 004601PCT/ GB2011/ 051273 1 Underwater oil and gas collection system
The present invention relates to a device and nethod for collection of oil
and 5gas woanizm4amder wat er source, and particul arly butrcm@B2exalsuziBvel y,
to the collection and recovery of oil1from undersea | eakages.

Modern engi nes and turbines are often powered by oil, diesel or other oil
derivatives. Further, oYndeyateril godoas 60%“5‘?@'\%@6"@5 | ubricants and to
generate heat. 10 Thus, oil extraction is significantly inmportant to our
way of living. Gl is a hydrocarbon found in pockets in the Earth's crust

which is commonly referred to as crude oil. Cbtaining oil is difficult as
it involves fimdiB8sdit@RRNAGE kbdtes Wbcd%v%bsé?]dcﬂgih%lj Ho@@cﬁl%@tlcﬁ]n& SxhrpCti ng
the oil therein wthout causing the oil to sinp pour a result of
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t housandsing F&cREny@df $robPurfiRYRl208ailged chem cal and nmechani cal process, the
existing reservoirs are effectively the only supply of oil readily

avail able. Thus, oil is a significantly valued conmodity. O -containing

reservoirs cawl&%rd %?Fn@g HIdRIDIAEY atREteRHoWHES WOt & - diestP oPULiRE! bine Oi |
extraction is particularly difficult because the entire process is further
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chem cals are toxic to marine organi sms and birds urther, as oil has a
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happen t @h8ng A ik efficuH ésert nQéNe@'ﬂnHMg th&gy Soék"e% \Wﬁlch ?a%onain@ﬁ% ¥hi ch are

guaranteed to contain or clear an underwater oil |eak. Further, current
met hods 1666'@(traﬁ'r@oth?&"rih?fg'no‘ﬁ"thﬁutt|C@'é§'”91§"eeﬁl/tor8m%'n@%f Qﬂléﬁﬁgf’ereﬁﬁlt Ohre not

sui tabl e p‘i‘é’ssQFeeéﬁ%‘rfenﬁ\ﬁ§t a@&idonk Jﬂ%eé RBKBR-XIHBRI BN Rs whidh takelthQehndnd
recover oil an in addition, contain or mtigate environmental
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col l ect hydrocarbons Troma | eaking well. The structure conpri'ses |lines

connect edoM@Aithunp whi ch punps the leaking oil into a vessel on the water
surface. The coll ected substances can then be separated by additional

met hods. Al though, this nmethod is effective in shallow | eak sources it is
not 35suit abl é)”f‘?%‘rtﬁ'%!”%r REETVElS i e drcaiadewnfer dnsdant efedpdoReE’s. WO

20122@04@%%%%0@)&@@@12%3part|cularly difficult because the entire process is further

constrained by the environment. Moreover, leaks resulting from the extraction process
are very harmful to marine ecosystems because oil chemicals are toxic to marine
organisms and birds; further, as oil has a high viscosity, marine animals and birds
become coated in oil if they happen to be on a leak site. Currently, there are no
25 methods which are guaranteed to contain or clear an underwater oil leak. Further,
current methods focus on containing or mitigating environmental damage but are not
suitable to prevent wastage of the leaked substance, i.e. collect and recover oil and

gas, and, in addition, contain or mitigate environmental damage.

30 For example, a sub-sea oil recovery system is known which comprises a rigid
cap structure which, in use, is placed over a leak to collect hydrocarbons from a leaking
well. The structure comprises lines connected to a pump which pumps the leaking oil
into a vessel on the water surface. The collected substances can then be separated by
additional methods. Although, this method is effective in shallow leak sources it is not

35 suitable from a practical point of view for use in deep waters.



2 The present invention therefore seeks to provide an underwater oi
and gas collection and recovery systemto both prevent damage to marine
envi r onmewo0er4@ecr ease the quantity of oil wasted durCmgB2eakS129i ch is
effective in both shall ow and deep waters. 5 According to the
present invention there is provided a device for collection of oil and gas

from an under dedres\iinventiontiaraiors) saeisala RyeMidpiaceunderyeienadl et 93fed by an

envel ope Bradibg 2Rl r@&%wgystefms |BotH PreQOf dHinh e tol riart édVBroHRdAtsSAfle of the
bal | oon-1i ke structure, ‘whi bal | oon-1i ke structure includes: 10a vent

adapt ed td§cieane ”ﬁ’a%“e\‘”lt'g’antor'ié"’ﬁ%ﬁlﬁﬁ@ leaircviigthis effectiinsbatt shallowt ardl | | ng
the oi | \apgivatepyel , which control nmeans has a closure valve adapted to
control flow of gas fromthe envel ope through the vent, the val ve being

cl osaBl e by a val ve cl osure nmeans, which valve closure neans is adapted to

det erm ne the AE:HIdRGH G b'r@@etﬂfm\%ﬁorﬁ b &qﬁO\h@ed Q@eﬁ@é’ﬁir%@@ec&éﬁ@ﬂoupper abl e
by floatlna nmeans adapted to float on the oil
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nmeans adagt ed to control the buo anc?/ of the structure to enable ascent to
t he surf &FECtgre: phish\pafleen-ike sdrushing insludeY manner. 20 The envel ope is

prefepabl y fonnrat Sdadled lofehbh s MEHh &id dveliethaPl e the envel ope to be
col | apsed or folded for storage and/or trans ortation. Mre preferably, the

envel ope is f&PH’éG' 'Beans [y costipling dig Pl'éﬁf’ern'ﬁt’%'ﬁ which epnyiob &N s deslaapse of
the envel ope \M&Uré\m(ﬁ%ﬁbd tg%ontrol flow dfig8s GoAlthY¥ enld1§pLANRRCNe ¢oMtt I O

means is adapted to allow inflow of gas to increase or decrease buoyancy of
t he bal | oon sth&¥alye Being closable by a valygclgsysp aneanseWhishiyale rlastre MRaNdevi ce

further conpriisggadby Q?détleﬂﬁﬁueaﬁ'élmlrﬂﬂwuh@v&@ﬁm%cd#rg%str&%lr%@n|1Weﬂeﬂé{&i ure to
ralls anchors or wei anot her preferred enbodi nent, the

openi 189 corrpr|a§‘€§pﬁﬁab?eet§/sf{038ﬂ%”}eiagﬁad%ﬂ’ tsfoaf pRgreRiapt ed to keep said
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a tube adapted to be filled with conpressed gas by which it 35i s naintained
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includes buoyancy means adapted to control the buoyancy of the structure to

enable ascent to the surface of the water in a controlled manner.

20
The envelope is preferably formed of a flexible material to enable the envelope
to be collapsed or folded for storage and/or transportation. More preferably, the
envelope is formed of a pressure resilient material to prevent collapse of the envelope
when submerged.
25

Preferably, the buoyancy control means is adapted to allow inflow of gas to

increase or decrease buoyancy of the balloon structure.

In a preferred embodiment , the device further comprises guide lines adapted to

30  secure the balloon structure to rails, anchors or weights.

In another preferred embodiment, the opening comprises at least one rigid
ballast ring adapted to keep said opening open and prevent it from collapsing. The
ballast ring may comprise a tube adapted to be filled with compressed gas by which it

35 is maintained in a substantially rigid configuration.



3 Preferably, the control neans for controlling the gas volune is
adapted to receive gas fromthe source, an independent reservoir or a
conbi nat i WO 2020 . I n anot her preferred emrbodiBzeniosii7he
bal | oon-1i ke structure further conpri8es 5neans for determ ning whether a

predeterm ned volune of oil has been reached b?/ nmoni tori ng, t he buoyancy of
t he bal | oon- | iftefestohidharcental fgaps femeordealinetheagac volprmesie afsaird for

sensi ng psNeddsyrdh tﬁe&%u&%abﬁﬁwd@bem%t R ®r a combination thefs&f erably, the
device further conprises one or nore placenent control units 10adapted to

control the release and supply of gas to allow resurfacing and/or placenent

of the bal | oom, ghémet prefertddl emb&NeAt, |tRE bERGHIENKe structure furtier 2oRpRE&Y I ed
enbodiment, the device conprises one or nore filters or screens to filter

out debr jeanpgor determ'”'W%W'éﬁb%%lpr?ﬂeé?r@’r'?%V@Hﬁ@cﬁfrﬁ@ﬁps hega raaehadedy nel udes

a pi pel i RgofiRCthedhddyahBe of VEbaMSor-fke SRR Ere0l | Fiedretiedftvice may
In yet another enbodinent, the device includes oil sensor neans to

det er m nECPBNFRMERS B’rﬁ\?@'l‘%’?ﬁépﬂoﬁ'm'tyéﬁmﬁ $93pRd PHFea $1673681 i s reached.
Preferably, there is provided a subnersible vessel adapted to incorporate a
plurality of said devices, the vessel being adapted to subnerge and be

posi ti oned ové&reiegtly. é%ﬁ'%\éce {tthen cempBreass Pt er W@é%@'lacﬁ@eﬂh‘i%g@b%ﬂbﬂ eto

enabkg tfa%apdeart@hbﬁtvol ‘ﬂTe r%@égwaﬁegus@y Bﬁ%%c‘e@léﬁﬂr&ﬁlrﬁéc%sdnhyd?fb%eﬁ]\éﬁf sai d
source and lled with oil, the vessel Dbeing adapted to return to the

surface toétr@r%f’@" §tﬁé3“6PI'”?6°'E)t€)”P€ﬁﬁP@8r According to a second aspect of
the present invention there is provided a

In a preferred embodiment, the device comprises one or more filters or screens
to filter out debris.
15
In another preferred embodiment, the device includes a pipeline connected to

the envelope to remove oil therefrom.

In yet another embodiment, the device includes oil sensor means to determine

20  when an envelope full condition for the oil is reached.

Preferably, there is provided a submersible vessel adapted to incorporate a
plurality of said devices, the vessel being adapted to submerge and be positioned over
said source, which submersible vessel is manoeuvrable to enable the plurality of

25 devices to be successively positioned over said source and filled with oil, the vessel

being adapted to return to the surface to enable the oil to be removed.

According to a second aspect of the present invention there is provided a
method for collecting oil and gas from an underwater source comprising the steps of:
30 providing a balloon-like structure defined by an envelope having a bottom
opening,
placing and securing the balloon-like structure over the underwater source so
that the opening is substantially over the source,
allowing oil and gas from the source to enter the balloon-like structure,
35 allowing the oil and gas to be separated by density gradient,

venting any excess gas,



met hod for collecting oil and gas from an underwater source conprising the
steps of: 30providing a balloon-like structure defined by an envel ope

havi ng a wotzbmoagweni ng, pl aci ng and securing the bal | oeaTIGHee114051273t Ur e
over the underwat er source so that theé opening is substantially over the
sour ce, allowing oil and gas fromthe source to enter the

bal | oon-1i ke saﬂ'?\M'BEG'Pét'”QBg‘ﬁﬁ'P%W fRg YME eanjunghen WHB ofl devsk se Ephr Wietoiby
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allowing floating neans to rise up in conjunction with oil level So that,
when oil reache¥me: predetermined |evel, the floating neans close a valve to

control gas vekia&ing the oil vtthir at bMob e Birlctiet Y EitHdn@oRA NG At Iddse
structure by either connectl ng at | east 5one Iiné fromthe ball oon-Ilike

strucPure to &neé@gém%#h%‘w'@pwm fEuetHe Baa VoSl of Pxéllawipg da ballocs-

resurface in &ké&omidtdkteIiBBEEh-a controlled HBBnd €sent i nvention provi des
advant ages over known net hods because it collects and recovers oil and

gases pouring out of the leak, in a nore efficient and cost- 10effective

nmanner thus pregestidd |h\Vén<ﬁB|@rpﬁ&h@esoéd\%€HgtebQH@P kﬂé\ﬁﬁgﬁeth@dﬂéédlge it
envi ronrrents and al so wastage of the | eaked substance An exenpl ary

enbodi nefelents ankrespars At apd gasas RAYIRH PHt ¢fdhe l?@kd@,@d'ﬁ(i’rﬁ@(ﬁ'q%té@@ &P3t-with
ref engnceseetitdimahabl OuBD bl BKIi8S irrdParable or additional damage to marine

environments and also wastage of the leaked substances.

An exemplary embodiment of the present invention will now be described in

detail with reference to the following figures.

15
Figure 1 is a schematic view of the system of the present invention.
Figure 2 is a detailed view of the internal setup of the balloon structure.
20 Figure 3 shows a preferred embodiment of the present invention.

Referring to Figure 1, the system comprises a generally spherical balloon
structure formed by an envelope having an opening 18 at the bottom thereof. The
balloon structure 1 has control means 2, which means 2 comprises a vent 23 for

25 venting surplus gasses by using its controller float. The balloon structure 1 further
comprises one or more rings 17 adapted to prevent inadvertent closing of the balloon
opening 18. The balloon structure 1 is provided with one or more placement control
units 9 on the outer surface of the balloon structure 1 to control fine movement and
placement of the balloon, which placement control units 9 typically contain gas. The

30  balloon structure 1 is further provided with guide lines 10 secured to the outer surface
thereof 11 and hoisting means 12 adapted to enable users to sink and pull the balloon
structure 1. In use, the balloon structure 1 is adapted to be placed over the leak 13
and secured to storage or anchor means 14 by guide lines 10. Alternatively, guide
lines 10 are connected to anchored rails on the seabed 15 and to weights 16. Once

35 the opening 18 of the balloon structure 1 is securely placed over the source, oil and

gasses pour into the structure 1 though the opening 18 which is held in its semi-rigid



Figure 1 is a schematic view of the systemof the present invention. Figure
2 is a detailed view of the internal setup of the balloon structure.

20Fi gur e Wozhov4@1pr ef erred embodi ment of the present POTAER0DNS1273
Referring to Figure 1, the systemconprises a generally spherical balloon

structure fornmed by an envel ope havr@r]rsg an opening 18 at the bottomthereof.
The bal | @@ﬁ”§9"r‘ﬂ%‘ﬁﬂ0€ by the stabtinine bl dARg 02””99]11 hCHidgriges 18 sApR§ERL a vent
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bal | oon structure 1 further conprises one or nore rings 17 adapted to
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outer _surface of the balloon structure 1 to control fine novenent and
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secured to the outer surface thereof hoi st i ng means 12 adapted to
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or anchor neans 14 guide lines 10. Alter natrvelg guide lines 10 are

connect e@”i%'eﬁnc-rﬁ‘@rt&uo?raﬂr%c’%rﬁ 1 ifekeps Adyed by thes hallas OO\EF@H?SB’VQI@“ e 35t he
openipg hiowé sibrR é%%lehto&me%&édi%ﬁ‘ HeSoahob® sﬁ@&ureei Yhéh BE&RneY B vdris, rﬁpur ce,
oi | and gasses pour into the structure 1 though the openhing 18 which is
hel d i n ol onssaentaNgiods invgeseentz/ 004601PCT/ GB2011/ 051273 5 open
configuration by the stabilising ballast ring or rings 17. Guide lines 10

connected to the storage or anchor nmeans 14, rails 15, and weights 16 all ow
the bal | oon stREIRTTING BOW to figyes Aedoeilaitars pntar BeMefean Heichupre edlidor to
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neut raI buozanc If the balloon structure be rai sed toward the
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to resurface. Hoisting nmeans are used in _one enbodi nent to pull and guide
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once it Ragale@NJERRHihEY. byTrrr@ sk 190aRd Shd YeRET@nkol mekBOI THEVEAt DY id he
ballast or ri ng}yﬂxe\ﬁevé]g the which 10 all ows stable ascent or descent of the
n
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bal | oon struct ure 1 d substances within the structure are

separ at e 3 GhsPE{ed SpleEe . SaFIBENRY G SFGaNEame 115 ar engegeadle. Wi ng to
filter owbcst fréthe 7Tﬁkﬂ‘u(fésra'5§up?)@ﬁ%ﬂylﬁ§ theSrdllB@ £ BRI 18 MAbteR thiBat dH r d

screen 21 is the finest of the three Brecautlonar filters. In use, gases

are vent &8PiUFesheihANd SRRFQIBSEYaNSY e BRIaRa PG IUfME. oihe HQat isadartedio hi ghest

posi ti on cghtadhh GAIVEIclosErer didment 55 iHREEY SR tRCcYurédeil td B8te heanild RRerval ve
contég means. The vent 23 is closable by a valve 3, the valve 3 being
d,

| oca they reqvisedl yelugq euogsoldr the Fravied tbﬁey%}%é? presgnendrite ol tmeial I y

cylindri gaim H@dyePbh grmdrleth@ﬂ&ét %rdmyltﬁ@gas {dlome afnuwtrﬁd%c@w Mhpretech
plurality of spaced rollers 5 carried R& a second frame 7 are engageabl e,
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adapt ed t@ 4 &t &rrhéar%urﬁgréaréntamrih@romé phlldeHIXa EYIclRfe hBE rdahkaan _
structure 1. The float is adapted to contact a valve closure elenment as it

rises on PIOfS'&ERas 836 GaRadity "&‘1 cRlive tah ey liphr RpgEsired buoyancy, the valve 3

30  within the oil level control means 2 is closed by the float 8; thus, gas volume is
controlled to get the required buoyancy and oil level. Further, the valve 3 comprises
means for controlling outflow and inflow (independent, leak-related or a combination
thereof) of gas within the control means 2 so that, ascent and descent of the balloon
structure to and from the surface and loading can be controlled.

35



25 the required volune of gas for the required buoyancy is present. Crude
oil flows to forma |ayer on which the float 8 floats; the gas vol une and
t he thirdwecrnedns@l protect the valve control neans andPCha&Bzalvs1iTBsel f.
Water is kept isolated below the oil bayer as a result of the density
gradi ent. \Wen the balloon-like structure has reached a predeterm ned gas
capaci ty indi da€ilpalogn shsigtyral 1 by Tgmedeby i BOGYUME ENVEIRRS i haviRd B0
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gener at e¢tuieQsbndrE8ANE 8IsE BRIREE. TAE ABSkhY Méénsamv&a&thmmas@um post | 1 evel
and buoyancy are controlled by the volune of 15 accunul ated gas and t he

oi | withidntaerabie clesuis ef the \Se"ﬁrvé\b‘éen?’ ekiupdicssutRepe Pl BYp 94dR PI9&F 4> sensor s

could al %@n%sé'%%ﬂuraTﬂﬂ)ffrbl@éﬁsB%dg%‘ﬁ) §c¢uﬁét@m§a.déwﬁéﬂﬂdda% ng?opfé@s'f 4 to
enabl e cl osure of the vent val ve he outer 'surfaces of fgw de post 4,

compr i se PEHPUPIEPY 83Nl OvidnpaReans. dhgouide RISt mm?@uryagaww THES ] 0at 8

usi ngor oR@tsh Rfhé & Iergepihléﬁrﬂréi%Heaé sguhéiltmsmrb%twaéiﬁhgwéﬂﬁam ahd
enclosed in a second franme 7 which frame is |lar ger than first frane 6,

so that tHRSGPRErana (Wsamde H“é'eﬁﬁtr %qrt'?'WafW'%d u'tarmdt%ewmwnﬁ PhiRE fPatan be

at | east gpantthaldr¥sdnit hbdmd, me%eabﬂmd)\rvaﬁ%vprgaabat@a efedd QRtfirSt add the
present enbodi nent, the second frane 7 | ocated between the first and

third scrighgcreens 19 21 fve t%ée%@@oﬁ%@&%@ﬁ'%‘@nt'@lwﬁée@mt?ﬁd%@'k%s pr ot ect

t he roll & fowmevdlOWRV&Icond hRInkE? @BdIdf bIMRitdd EPtHepaRe Ivefié@tnkGirkhdghSpace
betmg nthe first and 25second screens 19, 20 or even the space_bet ween t he
o
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incl ude spaRd theRest EMBY WaeMEhdt to include seabed Sdrisindoyna¥vhQe Fi gure 3, in
one enbodi ment, the control means 2 conprise a plurality of valves within
t he generally cyllndrlcal gui de post 4. In the exanple shown, 30 the

control neans R”ef&ﬂﬁ@hb@@o FV@ré’Q' Mene ditfddirhéri! thé@oMBolirfeH3 ze&w&,te yalve 27
and the second valve is a |loa |ngrvalve 30. In use, the ball oon structure

i s initi &Ygitiebraesayithindhegenesalvicyiedrigal 9Wde Restd: rlndbeFamele faPHPai ned

af | 0gh bynd Bstilol BRaNs LREMPAYEIWRPEaIA; BHeeRstRlveGo Bh @kRat Lalged7 the texhaust
valve 27 is in its closed position. Loading valve 30 is _open when the

buoyancy SEERY Veiseniortingabie 3hendiss. tgrialleen strpdurgds 'rEtdﬂW &pored at

35mai nt aitesedyurtdte PMRUABL GYrueRIRd rsqha.ﬂ{mﬂo%&ibpn%rnagasn%@erwuddam val ve
29. The inert gas is obtained froma high-pressure reservoir 44 at_a

reduced [F8% §9tr‘29”tad§‘1€'éa'?q1@e\%h9@ﬂ2?@93503115@?/0@29@?'6@12'7@‘1'”9 valve 30

is open when the buoyancy control element is on the sea surface. The gas content is
35 maintained by the buoyancy control element 28 operating a further valve 29. The inert

gas is obtained from a high-pressure reservoir 44 at a reduced pressure. Once the



7 surface operators have checked the status of the balloon structure and

verified that the structure is secure, i.e. when surface personnel confirns
that the woessel®w4éo3 safe to send down to the seabed for PemmGB2OMYGSNZy3and
filling, the valve 29 is switched to fhe sink position Thi s operation

switches control of gas supply to the buoyancy control 5 valve 34, which
buoyancy SEBAtT SrergiarsavsLhrakeddhe étﬂtliﬁs@féhe Ballqos strrrtyreantd yastiad thad rEﬂjoyancy

in prevaigh{fdraVat &cuielileNiwhién %@ﬁa&@p@@bﬁw&nﬂrms that tHd)GedddRYidNGYe Nt r ol
val ve 34 renoves gas fromthe vesse hat it can descend in a controlled

f ashi on &RBd dpwg tgéf,\ﬁ peAReddor mapoewripg ingHillinge thenvabyeop inawitched (o &g r al
buoyancy singehstitfon s pr@ra@ibﬁ %Q\r‘t@ﬁ'eé Gortthe OY%%@es]uppE/htBStherhu%Qarﬁcﬁl'eccp%VanCy

control el enent 28 is switched t he sink position buoyancy contr ol
val ve234 Vé‘Uﬁt%IV@'@WEU%&”@V&P”H@'S‘C%YR 34 has pRadiusiercs6 Eq Wﬁg‘t%i@éﬁ@lﬂ"eq he

envi ronnq,rg%\ﬁéncprre@%gg,ﬁng NP 3SRRy aRd teRserhttreadded to maintain a constant
vol une. 15When’the vessel approaches the seabed, a weight 16, preferably
the | owest of a multi-weight pendul um wei ght el enent 16a contacts the

seabed and thqhé%%y@ﬁcﬂ@&ﬂ@ﬂvalv@ 3e e rBARRAgas FomhBe ORS8N0 tat $ eed, the
remai ni ng sequence of pendul um wei ght el ement 16b, 16c contacts the seabed

or a | owdeseRINd0 |2 APVHEIgh fasbioanans atl%&"%ttfo”ééd?‘@as’f\'ﬂtﬁ’ugbé@%e”\@oﬁ%ﬁaspendul um
wei ghp elr@iBatsuclfRey, webghté% ér‘é%ﬁfhch@@ to &b s&AREdnud Reh &P BloyBRaNS 2

receives a signal, which signal indicates that the vessel is touching the
seabed aﬁél”‘ﬁ%lse'gf‘[“@’btp%%l i BWkF qd Lol %'f"é);ﬁ’%'@%@“ﬁ‘&l bHPyanPe RoRiFRd valVRaP4

pendul umcBRIrgPthetRITBNHe Rt NAL $hd V&sé?ﬁﬁl@deéd&? tHE2nViesHmhdHial GRESSURL
mechanismis activated; the internal float valve 34 is isolated by valve 30

cl osi ng, nGRPSERFS] 9R8 ifrdded tp ARNERIA G GPESIARt YHheN@eabed. The vessel is hel d
in neutral buoyancy state by manual 25 controls 32, which nanual controls
32 are adapted to allow positioning over the |eak source or, in parking

modePover t hdVRmBEyesssl 2PRaches Hatseatedrs Heidhh'S, ﬁé@fﬁ@lbl}’r*hﬁ'%t@b

connect eq hRtWREigR §erﬂo@ldn$%e%ht3&é}%6nt5$@é?%ént§8@ tRE ERAbYE BndNthePatabf Ve
connection to nechanism 2 ghts 38 and 39 are adapted to control tension

of chai nglegsent pfesseasgd. %ﬁ@@]pe@e@h@rﬁow@ Bled¢madungerRAvENehal Panddlnt or gas

venting \Wdidht eRthenit $6MeteRcofRRisand sEadde ASRBNberdRdfunt %@ﬂﬁ@lenﬁhp%d ine 42
is installed to maintain anmbient pressure within each float el ement and

al | ow sel?f dgrERANAgSAEEd ochtithe ‘Pﬁ@dlU\é’ﬁt waight glegigalst 46 t@%”l%‘v&%% thégr ess

and ggr esgabsy, Mcdrt@MmeaneDh oaRiveth §%rva¢ﬂkh|6r33|gﬁallnﬁlﬁéaﬂéé #dt ihe VieBse ipper nost
part of the envel ope so as to be in t as environnent to prevent oil or

vt er f r GHGVRGESRRRET ANE ap EORPERAE ! FoRnsioBideRgenciE R BedeaLr o

35r eser Voehddidm \ﬁe@rﬁteélérﬂé@t TRMGehe séﬁbe%dh@ggéﬁeﬁtu@pédhtrﬁpi%@t%rﬁgm 46
control gas prOV|S|on o the interior of the envel ope. pe 47 is adapted

to al | ow3GhYseithRy' n&ﬁfﬂ%‘ﬁ@awlﬁi“zmm@ﬁW/@@fé’ﬂ%wzﬁm uss fendgesd
descri beghdpptie a¥aRné sdshed.| IME vBaS! t9hbR |F1€He%ﬁr§legud%ﬁéy btk ¥paRRlual S

i ni tl§| |y subnmerged. Internal water |evel whilst enp \é of oil at sea
surf 4ee &Q”V%'Sl?’ﬁdY"E&f‘é'@PW' FPRMECIn 82 arepaartgd io F‘%ﬁ"&ﬁog ORiR@ ¥R dRRK as

precaut i @Bafck JFERSPERINGUhddY] cveRRRIsdEbRAE WrBSr, fat 37 maintafis! pdragiuaper ati on
commences once the vessel is over the | eak source as descri bed above.

Typi cal | yneaA0 gionneeagk taneighio hpripasedahone serbebANd PEeseaesa3t OPRPE ed at
various dohhé&tiBRtto F&haHIAS2aNNelgRPSE ahHI 3 bRV 8isited REEbhtrdt tamEM L Bt
pressure will determ ne the boil off conmponents of the oil. If the |eak
siteis ﬁaglng@éﬁables 40. Weight element 41 provides additional load for gas venting with
30 its water content during ascent gas release. Pipe line 42 is installed to maintain
ambient pressure within each float element and allow self-draining to occur. The vent
43 is adapted to allow gas ingress and egress to and from envelope. This vent 43 is
installed in the uppermost part of the envelope so as to be in the gas environment to
prevent oil or water from interfering with the valve’s functioning. The high pressure
35 reservoir 44, a pressure reducer, 45 and a gas supply connector 46 control gas

provision to the interior of the envelope. Pipe 47 is adapted to allow unloading of the



10 and thus the pressure exerted on the |eaked gas is not high, it is
possible to collect the gas by neans of a pipe line to the surface.

However, wibenizdogsoanbi ent pressure is high or critical @gae3/gbaase76oul d be
proI|f|c As the oil and gas enter th® balloon-like structure, fluid

substances within the structure are separated by density and solids are
filteredOod@ qppcips below.eVent 48 abgyvs gas toche released|whearthe ygssel is piiated

ei t her t@ubmrq@@t ahte%al haatdrOefel NHASE Shp9tdIQ é]%‘éa%@kbé‘&ﬁg@ldm% Bl As
t he ball oon f buoyancy increasesS and the exhaust valve 27 i’s

actlvate&”%y“ﬁéﬁ¥@daW§ﬁﬂﬁl@ﬁﬁﬁ?d@?V@%ﬂéﬁt@@ﬁ%ﬂwﬂ@VWEP@%F%CWG”%ﬁﬁa@%bled of f
fol | ow ngnhgreulikease. After gas release, the structure returns to neutra
buoyancy. Final oil loading to full is signalled by float 35 to stop gas
ventiﬁg, this i ncreases buoyancy above neutrality and, as a result, hoists

pendul um wei gl @berIRBA Scomné¥E8! SO tidekedsRl tl@ﬂivepfth@rléél%/%burce as When
the multi-weight pendulumunit 16 starts to rise, the vent valve 27 is

secur el y deseibed; akayes iT¥rigalyd a8solh legkgwill carpprisgs gasast d Qikr f GeecoPE at or s

that the rglbadief Uf &akisud %ﬁfﬁéﬂérﬂgpﬂe%§ure§ixadwm@rﬁ@&amké Me\iér%j %&mlcdar%.eﬁpved
away fromthe 25 source, either to the surface or over the seabed. A

built-in p&wreaw"&et@mmthsr%)dro@‘scwneahswééﬁ%aﬂ olflth%ll%‘g s s Ndeepack into

the m@teranalﬂmsrme%%%nﬁe SHertdd GRANGRAKED g8PRI Rk h@ﬁ it (SR sholto\@fsdlhd S ready
to surface an additional gas vent may be briefly opened by the override

control s 932; yUU@@fE?n%fya BiRE W§§°6|E%F¥“'f<'\‘ﬁ@ anene e, ‘(Y@%“sﬁle FMBigat PrRSSUWRES vessel

ascends, r%?ﬁlcﬂr%%%fe%sg%ula%‘éepﬁolﬁ&d Adthe (ﬂlt d‘%és &ﬂér t%@ pAAbsERKEX Pands;
as a resul t he internal | evel and the fl oat in turn, the

exhaust VEHEWE7 fipig sybstppensewithinéhe HeIchHe areseranied WW@B&WQ%@“@% REust

val ve 27 sl d@l! by kividleraingl ol 0@t GH3s %IU'an‘H'g%%,ls GOEE BHIRHb Yhe WHRr BXhaust
valve 27 will close and the ascent will contl Once the vessel reaches

the $9rfdea PiRe AiRTaRe<oieiag mesne dt IAiSntBe \bal'% 3lg UPHRIYRBSY iBpEPERS onal

and resetgpq\iad ¥ghadlt \taqwet PEisQRAVatBOBY tdrRBd Pendlldh 11h8S4Y 88SHedit§ waRfitabi | | sed
during unI oading. G| decanting or renpval reqw res additional gas input by

val ve 29 ﬁo@”%ﬁ‘i’%@‘bﬁﬁﬁ@'@"mg savylARse: AlEs ge8 s9lernes ereiivaEeoeyosie73 9

On the seabes Bdwaﬁdjl |F|Hﬁ5cﬁlabadlﬁg@éfdﬂ%'% gabuéwwﬂéumm@cgt@&gam&qrn d by
wei ghts 16a, 16b an whi ch are during manoeuvres. In order to

lift the Q{é,l@(ﬁg@sesg@goypgcyaag@(f f‘%“tfallu'é’ F‘Eﬂ’ I a%ﬁv@%‘beho'§§ RenAy weighhe

oi | / g@s HHBEEiINdeeS s emer RSt &l ikl ow 5 float 35, which float 35 may
briefly open its valve 27 to vent to gas venting neans 31 as wei ghts 38
|l ock valve 27. Latch connection train 50 fromvertical float arm 33 inpedes

this transi em\NlPérPﬂiéeﬁﬁjlthMélglqO@&md&Mm iuRRedestamMe s irde, Me dertdloRle DRSS i n the
| adl e 41 during ascent, | gas expands and oi | /water |evel go down;

t hus, al |369\Wﬁ@ pgkade thi '?djsﬁﬂe"ﬁs é‘n%fg%ntp igiarpl the gukace epererssBabde an
enpty vesgbtules isC fchRy! B nikirk@adepdciglaang ahblrl e IRodAdadSy GloRe tkent

val vg% The envel ope of the balloon structure i s typically nmade of
f abr b@?“@@u?ﬁf‘%éoﬁﬁ%éuﬁfic%f Bp&ed QYRE g eeabieds ﬁ@“"?‘@a?r\ée”@P G158kt bl e

pl astics onBERE I @k Scollbbtel NI dobHehot ABAK BlackBROSthd ®afer RfuriRg Ox¥dcdad onid h a
line for allow ng gas from an i ndependent ‘gas 15 reservoir to inflate the

float i nChARIGOYENPPSrAlian. g@[&cefth%ﬁf?%?f%'sl "gagy Posufgee anpffitpralgas yeridhRy ol

buoyancy paf b9 Qrhb®BY tht IoVEkrideteohirofUB2:NRloyahBELYEINMEs BoSitNEhAS &fe NEANS
for controlling outflow and i nflow (i ndependent,” |eak-related or a

conbi nat VEFY HesRohy thervegarl appendisnatrhientpises e desieasepansiheripipnabgaent and
descgpt QbluhfteepRhiOR SlesUIEHE MtdrRa@dideld aRY Eﬁlﬁflcﬁa‘ﬂ@ﬁ@@&jo@)ﬁdlrﬂ Qadig can be
control| eeg(haus? vent 27 is activated. As the gas is vented through the exhaust valve 27, the oil
level and float 35 will rise, consequently, the exhaust valve 27 will close and the ascent
will continue. Once the vessel reaches the surface, the surface float controlling valve
29, becomes operational and resets valve 30 to the open position so that the vessel is
35  stabilised during unloading. Qil decanting or removal requires additional gas input by

valve 29 for maintenance of buoyancy.



In operation nore than one balloon structure can be included in a purposely
nodi fi ed subnersible |iquefied natural gas (LNG tanker. The subnersible
vessel iswadaptwdasoio i ncorporate a plurality of said deeCtaR20ts1278sS€e
bei ng adapted to subnerge and be posi?ioned over said oil source and
manoeuvrable to enable the 25 plurality of devices to be successively

positioned over said source and filled with oil, the vessel being adapted
to return to td?ﬁthé%éfa@é‘cﬁthb@ulﬁ\%@éﬁs biouial bicyaRe, SRR WRERored by weighhpr eover,
oil can be extracted while the balloon is over the source, i for exanple

t he strudfar Ethagd hec WBWH@(EQ Hitpd duringyB3RQaUVESSY ﬁ'&ﬁéqﬂrlt? "féFhes‘é?ﬂghtﬁeQ%nent ly

30 by ways Qcﬁde%ﬁoalﬁ’éjflﬂl'e‘mélbpé'déea FérsuFtV’eﬁeéﬂi’ghé k@Rl ddeQ%%wn%@suBl?rbewa and
one for Al ternatlvely t he bal | oon can be used unti |l reaches its

capacPt y%Q%F”Q M&iehriogt %g@yéﬁgflmtstv(@h{ef?g Qyeptegas He&t'r@dﬁ??rﬁ 1% manner .

Once errptwe@giwts B@%ch%lv@@ﬁ SlakdCEImhBetionGRdh Q@frbﬁr\ﬁ#l*&!ﬁ?ﬂ(%%r%cﬁ irfPRg&d ed
additional use in a controlled manner. In addition, the main weight used to

drag t he thig d@apieplonasrast Pyt g%ess@(ﬁd_mg%e PYRIHA® RY anfypler Mass dhihessg | um
WO 2012/ QRARE 48%eht TB2QhéA Gad ¥%FantB and oil/watéEVdIg0.doWhetRa! AIRWhpidiuct ur e

may be provided with concentric rings or a franework to streng en the
envel ope 27TROPSMANDYRN SHIP bR 98S p&b@ietﬁe@befj FANRBPY \Geselomsreleliad ky t o

enabhg eagyed ?ggl(gm,rotsagg vy adN\thd@raRagepcri bed as spherical, the balloon
may be el ongate in the manner of an air ship or may be cigar-shaped having

5t he opening in one of its ends. In addition, the weights can be fixed or

adj ustabl e t0T%b'We@béfcﬁrtﬁé‘balldéﬂdsﬁrukﬁlr@% {yB%Qﬁ%ﬂmaH@r&%fo bdtheudeyd ce
descri be herein can be adapted to all ow heavy fting obj ects other than

oi T frommase SomBa. oncis, S@Finacioany ‘?ref[!ﬂX&&"’r‘ @&sa%ﬁ asatt%rm'% vﬁert@% dhef 10

appr opr i @bRtrédesandl 2 Sarf B@pﬂmo%atw.mfa lird f%fr%ﬁéwmg ly8s #8M &reinBaPerRlehPgde
adapted to allow | ow %/I eld we retrieval Further, the deV| ce can

be uded desearpirdefaimtherioat 'ME%HE@@ thq;,gagfr(;@rtgeéq@(lj i gotssufficiant & cqnir8lil at or

for | el syuBysHcyObihle BAIRASSRIRRetNE SuHHeRCte A8ICE 3 @BRblYes H@nd&¥t ce can
be used as a submarine tool. WO 2012/004601PCT/ GB2011/051273 11

controlling outflow and inflow (independent, leak-related or a combination thereof) of

gas within the control means 2 so that, ascent and descent of the balloon structure to

and from the surface and loading can be controlled.

20
In operation more than one balloon structure can be included in a purposely

modified submersible liquefied natural gas (LNG) tanker. The submersible vessel is
adapted to incorporate a plurality of said devices, the vessel being adapted to
submerge and be positioned over said oil source and manoeuvrable to enable the
25  plurality of devices to be successively positioned over said source and filled with oil, the

vessel being adapted to return to the surface to enable the oil to be removed.

Moreover, oil can be extracted while the balloon is over the source, i.e. for

example the structure may be connected to a vessel permanently or semi-permanently

30 by way of an additional line or two additional lines, one for oil and one for gas.
Alternatively, the balloon can be used until it reaches its capacity and then replaced

and moved to the surface in a controlled manner. Once emptied, the balloon structure

1 can be re-submerged for repeated additional use in a controlled manner. In addition,

the main weight used to drag the vessel down could be separate from the multi-weight

35  pendulum.



Cl ai s 1. A device for collection of oil and gas from an underwat er
source conprising a 5 balloon-like structure defined by an envel ope having
an openi g0 2042/iG01i N operation, is on the underside of pChsHAlVBOIT3] | ke
structure, which balloon-like structure includes: a vent adapted to vent
gas fromthe envel ope, and control neans for controlling the oil upper

| evel , which EYRDpTo| therhaleom Sirugtune Anays Be eProXree vitha SPREENETS EBBR 19612 | ow of

gas fromehevemel Qt%gmynomgmnmgpye%e dnb8lop& ImAs thaeb&gpglbrésee%%lwr a val ve
cl osure nenber, which valve closure nenber is adapted to det erm ne t he

M ni num \ﬁemwsme &h§”?@?a‘i’%d‘r‘i%pf"ﬁ@w@nv@itﬁwhaﬁ%ﬁ%fﬁ@?' sl %Ofl?y'c@'l (9?’:& i ng
means adapfi&sh My beQadngfe e FhanneMdBER alt shidlo®8y bb%a@%hb@&ﬁhé\h&f
structure is adapted to be (Pl aced over the 15 source to collect oil and
gasses fr”(‘ﬁr?%%'rw ineAeohHE 87dSsour ce and further includes buoyancy means
adapted to control the buoyancy of the structure to enabl e ascent to the
surface of the water in a controlled nan device for collection

of oi |l ahdagdiiondeewaioRls %@ t@]‘aﬁeﬁnq adMﬁ@P@itﬁ e dffﬂﬁ?fﬁ%?rﬁ’éﬁo 6?3980 neans

i s adapt %ré@ve@' ﬂh@%e‘vi&f&'d@e‘é/cr‘ﬂfe 88int @inl B HERHE Qﬂ@l)(ﬁ\ﬂﬁéfa\@fhfﬂﬁ@;eofbﬁjéc@@n
structure. ice for collection of oil angqjjgas accordi ng

Clains 1 OHierzthaﬂ' lﬂ”tleRé"r‘ tB%r?&ﬁ 9 g BriisHEa%a ReSerlaaipe cflusiaie w@iehts h@f baI | oon
strugpur @ppprigie! rﬁassa\mﬂhmeso rof mrgat StheldeviedRWi 4l bOhdsRbd eehicwn of oil
and gas accordi ng or 3 wherein the opening conprises at

| east ondoW |y§1<ij"‘4’3i'rf§f @H&ﬁ@'e@”ko hustbgr. She d’%‘ﬁ%rﬁaﬁd)ebldﬁfj aﬁ@”plﬂréi?éﬁ@teit from

col | apsi Rgmosthere foﬁdﬂ)%\/s! &fd B@"a Mtﬁﬁﬁé%oﬁor%éuré%@oﬂ% pafpeREslbAthd 0 O aim
4, wherein the control neans for controlling the gas volunme is adapted to

recei ve §H9a¢& d‘?ﬁcﬂtf%‘a%m%@ev'%ﬁﬁ”rﬂ%ﬁﬁéﬁ&érﬁSUrb@%@é'P%?Q' or a conbi nation

t her eof .



WO 2012/ 004601PCT/ GB2011/ 051273 12 conpressed gas so as to maintain the
ballast ring in a substantially rigid configuration. 7. A device for

col | ecti omoab12giokéoand gas according to any one of the pretaizog/BCrai ns,
wherein the envelope is preferably forined of a flexible material to enable
the envel ope to be coll apsed or folded for storage and/or transportation.
8. A device for collection of oil arfd2§¥s according to any one of the
preceding C ai ns, wherein the balloon-like structure further conprises
means for 10determ ni ng whether a predeterm ned volunme of oil has been

reached by nonitoring the buoyancy of the balloon-like structure. 9. A
device for ¢olg G@Jué@fbr%llé&tlbn a3ndil aas g§§¢r%hdhrﬁ‘9nél@rv@[6f PlRePontpigingrLcedi ng
Cl ainms, wherein the balloon-1ike structure further conprises neans_ for

sensi ﬁg 15pr OWH‘PQW““&‘ S?‘Ff‘é“'éee%mdot?y %fésns%lpp%d@vmﬁoan APRINY.cWhichy in

col l'ection of ifatigRdis BrsthaCERIAHidd of PeatbblioBM ek btrldgreP WREAbMBo i S,
further conprising one or nore placenent control units adapted to expel gas

to al | ow resutHeilynelHe®Sr pl acenent of the balloon structure in a

20control | ed nRRAEHdaptdd tot\,echésp@o,ﬁ%e &Rlelpet 4n of oil and gas according
to any one of the preceding ainms, further conprising one or nore filters

or screens to PnIelgnedif fo(ﬂél?F‘V@”'”@ﬁ‘on” APeRivierd: MGichcentreb Meghs desal | and
gas agcor di ng dRuaNaRRiRted BRORFSGRA d"f@aglfrehﬁﬁe chiabpHinbsigh thé PeAt ne
connected to said envel ope to renove oil therefrom
the valve being closable by a valve closure member, which valve closure
member is adapted to determine the minimum volume of gas retained in the
envelope and operable by floating means adapted to float on the oill,
wherein, in use, the balloon-like structure is adapted to be placed over the
15 source to collect oil and gasses from said underwater source and further
includes buoyancy means adapted to control the buoyancy of the structure to

enable ascent to the surface of the water in a controlled manner.

2. A device for collection of oil and gas according to Claim 1, wherein the
20 buoyancy control means is adapted to allow inflow of gas to increase buoyancy

of the balloon structure.

3. A device for collection of oil and gas according to Claims 1 or 2, further
comprising guide lines adapted to secure the balloon structure to rails, anchors

25 or weights.

4. A device for collection of oil and gas according to Claims 1, 2 or 3 wherein the
opening comprises at least one rigid ring adapted to keep said opening open

and prevent it from collapsing.

30
5. A device for collection of oil and gas according to Claim 4, wherein the control
means for controlling the gas volume is adapted to receive gas from the source,
an independent reservoir or a combination thereof.
35 6. A device for collection of oil and gas according to any one of the preceding

Claims, wherein the ballast ring comprises a tube adapted to be filled with



13. A device for collection of oil and gas according to any one of the
precedi ng 30C ai ns, including oil sensor neans to determ ne when an

envel ope Wol2b1200m@itt i on for the oil is reached. 14. PATGHEYVSIIIB e
vessel adapted to incorporate a plural2ity of said devices, the vessel being
adapted to subnerge and be positioned over said source, which 35subnersible
vessel is nmanSeIPresSee 938 ehas © RO uha| paligsiofingldy g ebgtantizdy rigid

2012/ 004601 PCEoR2Rtn051273 13 successively positioned over said source
and filled with oil, the vessel being adapted to return to the surface to
enable the oil to be renoved. 15. A device according to any one of

C ai ms 3 t0713p debRESHNCAIRBLNELOGT Bndb8s aBEbrdfHgaBl yasHE &TtheX bl e.
16. A device according to Claim 14, further adapted to be used as a lifting

devi ce. Claimsq yhepgindhe savelpedsPrelgraiy ‘asmednia tadbiersaiess! to

underwat er soWhgKleRTBRVeidpado bB&olldbsbeRe fokied fBF St¥iadk @ dRr Bahdpeeatiéd. ke
structure defined by an envel ope having a bottom openi ng, placing and

securing the balloon-like structure over the underwater source so that the

opening is subsganted adrlcsievRIn 618 SRHEES acdoraingavidhg el ofand pedsedingm t he
source to enter the balloon-like structure ,
Claims, wherein the balloon-like structure further comprises means for
10 determining whether a predetermined volume of oil has been reached by

monitoring the buoyancy of the balloon-like structure.

9. A device for collection of oil and gas according to any one of the preceding
Claims, wherein the balloon-like structure further comprises means for sensing

15 proximity of the seabed or sea surface.

10. A device for collection of oil and gas according to any one of the preceding
Claims, further comprising one or more placement control units adapted to
expel gas to allow resurfacing and/or placement of the balloon structure in a

20 controlled manner.

11. A device for collection of oil and gas according to any one of the preceding

Claims, further comprising one or more filters or screens to filter out debris.

25 12. A device for collection of oil and gas according to any one of the preceding
Claims, including a pipeline connected to said envelope to remove oil

therefrom.

13. A device for collection of oil and gas according to any one of the preceding
30 Claims, including oil sensor means to determine when an envelope full

condition for the oil is reached.

14. A submersible vessel adapted to incorporate a plurality of said devices, the
vessel being adapted to submerge and be positioned over said source, which

35 submersible vessel is manoeuvrable to enable the plurality of devices to be



allowing the oil and gas to be separated by density gradient, venting any
excess gas, allowing floating neans to rise up in conjunction with
oi | | evelweaotdmiqoiwhen oil reaches a predeterm ned | evelCT/GHre11d50z8i ng
means cl ose a valve to control gas 20Mol ume, extracting the oil within the
bal | oon-1i ke structure by either connecting at |east one line fromthe

bal | oon-1i ke SHPERSEYEIX RQ?"“Q”%%@’I s3id seyreglanshifilled wife opalheowisseli aing

structure 10 rRgHelasRtM t8tHeodtifae teehdRIMABGIl to be removed.

15. A device according to any one of Claims 3 to 13, wherein the weights are

) adjustable and or exchangeable.
16. A device according to Claim 14, further adapted to be used as a lifting device.

17. A method for collecting oil and gas from an underwater source comprising the

10 steps of:

providing a balloon-like structure defined by an envelope having a bottom

opening,

placing and securing the balloon-like structure over the underwater source so

that the opening is substantially over the source,
15 allowing oil and gas from the source to enter the balloon-like structure,

allowing the oil and gas to be separated by density gradient,

venting any excess gas,

allowing floating means to rise up in conjunction with oil level so that, when oil

reaches a predetermined level, the floating means close a valve to control gas
20 volume,

extracting the oil within the balloon-like structure by either connecting at least

one line from the balloon-like structure to a vessel or by allowing the balloon-

like structure to resurface in a controlled manner.



