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Description The invention relates to a separation
WO B418r t he separation of constituents of PCI/EP2004/002417
different density of a fluid, in particular of a fluid
fed froma well hole, with a container in which the
fluid is separated, at |east partially after entering
via at |east one fee@EPABRATION DEMICEf ugal force in
the radial direction and / or by the force of gravity
in the vertical direction into its constituent parts.
This type of separation device is, for exanple, known
from WD 99/ 25464. Inthlq? eﬂ? agraV|ty classifier
is used for separating di $er constituents of a
conveyed fluid in layers, in particular into gas,
wat er and mneral oil constituents. The vari qus
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dlffeljéﬁP aénﬁﬂg?fjé gﬁgﬂdwgﬁﬁﬁrgieﬁtcﬁ a 18584 #m Y whi Role with a container in

cl assli cyclone separation deviée

whtclaltﬁ@flaﬁrlars@pdratedra:lughslvmmally aﬂsergasteuug vimngt IelaqUomie feed pipe, by
constituents are s &ara .ed and th%y att
a

centrfigat t9roman dnavRLiAl CECkPt (ARl ot IYaes RiEep ety in the vertical
direcB8R§ftb ¥ con §Bﬁjéﬁ?jp§ of the invention is to inprove a

separation device the type nentioned at the start
such that it is constructed nore conpactly and in a
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sol v y the features of Claim1. According tot
fluid imVayersoin patieulareifite Jashwaterupad gebearsl el ressstitpents. alhe various
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contdifePendnt claBsifigklse go-salat dyclonedyepamtivhedevice is also arranged
centrifugal force. Foll owi ng the feed or also alre

throughrwhigh tiie gespers ane Aauidecanstitupnte are ﬁﬁpﬁ'@éﬁ ﬁBﬁéBen ¥he latter are
gravity, so
fed 1 RGBT R S0t 2BbioRBaiedoq Rafier, 2150,
vertically one above the other | ayered in the
; contai ner. The feed wth a rmtl on nent
The ehigrief the inventiem '5W9 BRRFONE & P9BAN PE?‘%@% égﬁlg@e mentioned at
- the start such that it is constructed more compactly and in a simple manner and at the

same time reliably enables the separation of all constituent parts and their defiv_ery out

of the separation device.
This object is solved by the features of Claim 1.

According to the invention, the feed of the fluid occurs directly in a lower section of the
container interior, whereby in this section the fluid is fed with a radial motion component
to cause a separation due to the centrifugal force. Following the feed or also already
during the separation due to the centrifugal force, separation occurs due to the force of
_gravity, so that the different constituents are arranged vertically one above the other,

“layered in the container. The feed with a motion component in the radial direction




2 occurs via a |least one discharge line, which extends

outwards in the radial direction and which opens into
WORSOEAT2i ner interior. To then deliver the PCI/EP2004/002417

constituents of the fluid, Z2separated from one anot her

in layers using centrifugal force and the force of

gravity, out of the container interior, appropriate

occﬁ§klla\/§léa§t|oﬁésd|§<§ﬁargé1ﬁnéewm‘chteﬁderﬁdlsmdt\rmdsﬁn theersdial direction and
are connected to the container interior at different

whichegpens infotthe eantaineslinigrivecte dhen rdgliyer é'i'\%lﬂo@§t'té@8Fﬁ of the fluid,
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nmeans that f.or xarrg nor e ess wat er
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di scharged into the container interior, the said

or leapsand anshalsnanora ar tesstmingral eepan Ke; dslivered Hepending on the fluid
constituents in the radial direction due to the

fe d'centripetal or centrifugal force which occurs.

Si mul taneous to this separation and al so fO||OMAng

this separation, separation then occurs in th

A siropler meffiociot agenaingdiie discageflbecean pegealsed in thatfeis formed at
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shapei the l@ﬂlalhﬁoﬁ@p@bﬂtpmndm/aise inamsfeged teslherﬂmdldischarged into the
centrally in the .container. This vext
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connect e container at the top and bottom
occuml Bimultaneods 4o Hhrsgsepara’eowanld glsoffollowimg this Bapaﬁatloh, separation

then Io?:curs in ﬁ'e ];/re lca leec\gfe lon due Jto the force of gravity.

To be able to arrange the discharge line in a simple manner within the container, it can
extend from a vertical pipe of the separation device arranged essentially centrally in the
container. This vertical pipe can extend over the compiete height in the container

interior, so that it is particularly releasably connected to the container at the top and

bottom.

To supply the discharge line with sufficient fluid which is passed from the well-hole
‘under high pressure, a fluid feed line, from which the fluid reaches the discharge line via

the pipe interior, can terminate within the vertical pipe.




under high pressure, a fluid feed line, fromwhich the
fluid reaches the discharge line via the pipe

WOrR08984Y75 can terminate within the vertical pPEEEPYE4/002417
2005/ 084775 PCT/ EP2004/ 002487 3 In order to use the
vertical pipe not only for feeding fluid or crude oil
the vertical pipe can be subdivided in the
| ongi tudi nal direction into a nunber of pipe sectlons

whi ch are separated from not.her ereb
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ere forme

Ions are wth ufficient length
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le to feed the fluid constituents in this
arrangespiecthet areahef enly ionesTlyidronséitand gad en she @l’fhﬁﬂ l@nd to be able to

e entr i pe casing of the
del"’%ﬁﬁ @Hf’ Pﬁtﬁugﬁﬁwglbﬂ@éngkﬁ | east in the area of
the further pipe sections. These can exhibit varl ous
shapes and are _advant ageousl% arranged al ong

To belathlﬁﬂ taashinediuid icppstitughtsoin thigereppptt @a‘lhep‘(a}f@us pipe sections in a
o B FEAGE A 8 0 i oSN 65 GRES) i bo omed a
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DepdF T AOH U o B, 5l e b arange

one almngt fhewsthésalsaiin thekeenpicaldiréationhat t he pi pe sections :

exhibit different |engths, whereby in an advant ageous
manner this length can be realised variably. For the

As ah°' Hérﬁrﬁn@ﬁ dtRe Rt41E thediUi@ @dnshitdBhRSari ol bﬁémple be delivered
ere 1st ep033|bllty that they are separate

in dlﬁpnmnbpamaueta aver tigre My ld(ffelr@ms thro ling of the delivery i ?/nes Another
adaptation to different quantities of fluid constituents can take place in that the pipe

sections exhibit different lengths, whereby in an advantageous manner this length can

be realised variably.

For the separation of the pipe sections from one another, there is the possibility that

they are separated by approptiate intervening bottoms.

In order to be able to feed fluids essentially in a type of double screw-shaped motion,
‘two approximately coil-shaped discharge lines running radially outwards and vertically
upwards can extend from the vertical pipe. Here_, the two discharge lines run in _the




In order to be able to feed fluids essentially in a
type of doubl e screw shaped notion, two approximtely
WEI0PSMHEDed di scharge |ines running radially 8GTERReH4/002417
and vertically upwards can4extend fromthe verti cal
pi pe. Here, the two discharge lines run in the WO
2005/ 084775 PCT/ EP20041002417 4 same direction so
samé irectitve so ahatethpatiespondingdhiid is fetl viasbdibdisoliasgeh Binegeessentially
lines essentially _at the sane speed to the container
at the sama %Peeqwfﬁﬁd@“t‘i'ﬂere'ﬁg?dloé separation using
centrifugal force already during the circulation of
the fluid through the discharge lines, the discharge
In ortientsenabile @ebamtbnwsmmbentrmﬂgai ;femer@eaadyu duripgr thecicsifation of the

on the 0 r s n n the r
fluid Groughithe disahiarg e as distharde ifet Sl a rumber of openings,
in p%hbtﬂﬁnegnstl’lﬁﬂ ddg%‘ sitBS%sRhAalp i the radidl AiRsdtiopn T%'thﬁﬁbnlngs can in
vectora ition of the occurring centrifugal and
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the 8%) OPFHQ RAaplapE tha ldheigeicemblbe. sEletddeppropriately, whereby
abl I sation of the discharge lines, the classifier

circuthzyveal, stan, siaironathenepening shanes ape saecevaient
protruding radially outwards fromthe vertlcal pi pe.
This can al so be used for the prevention of further

For therdshiRsston of theadisthirde linespthe clagsifier déviee can exhlblt at least one
separation into correspondi nﬁ'pfl yid consti.tu

blade segment protaming eadiglyaitwesds from thevest rplﬁ%eﬂtls gBNlso be used

for tli)e{ ggg\yé]‘glo'i'l ﬂlrﬁ@?%ﬂﬁliéh % ithle Fud, "R ﬁ?rﬁﬁﬁﬁﬁraﬂ%? ddpration into

can ex b|t openi'ngs
corre%p@ﬁmmd&r d eonstitdentson tiie teglmg obtha bladdissghmrde. | i ne.
Preferably, the openings can be arranged al ong an end
section of the bl ade segnent situated radially

In or%]"’i@r abT@‘%{v%bﬁ elRo dﬁélﬁ‘:a?@é%in%' int ¥ difle ignner on the blade

peni ngs are orms as partia y open edge recesses

segmernt; ieabl exthibisepenings fdrdheramomrnod@ﬂl@ dad i/ e fiftingf ot the discharge _'

fluid constituents, the delivery |lines can exhibit
line. within the vertical pi pe essentially vertically
running line sections which are connected to at Ieast
one rotary slide valve. Using the rotary slide va
Prefarablya iz opesingsearn bgiagranged along an end section of the blade segment

situated radially outwards. There is also the possibility that the openings are formed as

partially open edge recesses in the biade segment.

To enable simple delivery of the fluid constituents, the delivery lines can exhibit within
the vertical pipe essentially vertically running line sections which are connected fo at
least one rotary slide valve. Using the rotary slide valve the amount of the fluid
constituents passed via the corresponding line sections can be varied or also the

delivery can be interrupted.

| Following the rotary slide valve, the corresponding line sections can be connected via
~ an, in particular electrical, multibore connector with transport lines for the further




constituents passed via the corresponding |line

sections can be varied or also the delivery can be
WOoreydpSed. Fol |l owi ng the rotary slide val vePCTHP2004/002417

corresponding |ine sections3can be connected via an,

in particular electrical, multibore connector with

transport lines for the further WO 2005/ 084775

trandpoH EPRROMIA @hituchtd. Mimsygh thivtranbpoft/limed the fluid constituents can
constituents. Through this transpqrt line, the flu

id
be teasepertedder Judher PB@QSﬁHISs ﬁe’i OBHqiRg trapspest to the Sea surface, for
r I sea surface,
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rei ntroduction hole. The rotary slide valve and
e connectorltlgan al so be used, simul tane
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fuid FERRNR, ShrPpI et el crlteRiod o MBRFB HEAIIG Kieing the flu
fromdbawedlhdlde fl ow for each transport line, flow control
valves, in particular electrical, can be arranged in
them For the further nonitoring and control of the
In orf:llak’ k6l HeOaBle fou§él;§§retélwlj' 'cdhtroP tHEEHbWERr &EN trahsport line, flow control
netering val ves can be connected to the flow control
valvagairypartitulag eteairical, ¢rn belagrangegdmthem. the filling
| evel within the container due to the various fluid
constituents at any time, appropriate |evel sensors

For théfufiferamonneftly andesutirabioP the figilt conistitUdIfs ethesttle’®Addes and / or
specifically to the correspondi ng f|UId consti t uent

metesing vaives casxbepreneded & e dowigentiel valvper e
applicable, a fluid constituent has reached a pi pe
section to which it is not assigned for discharge. In
In orééltotbepablettbenbriter the éiﬂmylevelamr&h the chataksedddeto the various fluid

energency S|?nals when, a blocka e or
constiugn 181 ofi‘}?HEPE"aiien GtVﬁE S€ ﬁ%‘ﬁ £ARrbQ rar?%PQ% on each pipe .

sectit?rg.p?ﬁééé dFé/e?c.‘iespé%iffdduk thtHeeE&lregﬁ(;d;}ﬁﬂﬁ@I i \Acﬁﬁ'léﬁtuent and, for

exanpl e so 'occur using a sen
exanmte,l dpternine whetlrmv,ewher&j appliadide,cafiuid censtituent has reached a pipe

sectign i whidY it 06t pisioned §6ERcRargS° IR eraliGh. 1 tekgEsssors can also
" be uééﬂﬁoﬁéﬁt%? ifcy ﬁbﬁﬁf&' IWhél fbPekdthpled a3fesitadePassindilaf Broblem occurs

can be acqui red
in the classifier or in the separat!on device.

A filling level measurement can, for example, also occur using a sensor device which is
assigned to an upper end of the container interior and / or pipe interior. A gaseous

- constituent of the fiuid collects in the upper end, whereby, for example, the pressure -

prevailing in this gaseous constituent can be acquired.

According fo the invention, there is a particular advantage when at least one feedback
line is provided between the separation device and the well hole or a feedback hole.
Various fluid constituents can be fed back to the extraction region of the crude oil using
this feedback line to provide, for example, compensation for material and / or pressure.
The corresponding fluid éonstituents are in particular sand or other solid contaminants




According to the invention, there is a particular
advant age when at | east one feedback Iline is provided
WoOR00BA7Bhe separation device and the wel |l hoPETEP2094/002417

f eedback hole. Various fluiéd constituents can be fed
back to the extraction region of the crude oil using
this feedback line to provide, for exanple,

of the 88 it a@@ V\faﬁér. Mherel igl alspdhé mossibilitg frfeedinghback the gaseous
corres ond fluid constituents are in particul ar

consttueat ort - solid contam nants WD 2005/ 084775
PCT/EP2004/002417 6 of the crude oil and water. There
is also the possibility of feeding back the gaseous

For rﬁ@'ﬁ%‘édé‘fé@rﬁr diéariing of lthe: depiatioredevice dincam prouel fedpe advantageous
of the separation device, gﬁ can

I it Incrtandsgonn.d ramacaane Ra ahace-salo Tieg ab s ssapape. Here, it is
sufﬂci%ntfa\f er 8@1&1?% ?ﬁg%oﬂfétﬁ(%}%st@sﬁb%ﬁedk'ﬁ)h%re 'a@phéable with the rotary

ren or exa cont ai ner |

slide vahesgral tnedtibovd eornegtpl to:thal syrfadet of the@emot ary  slide
val ve and nulti bore connector to the surface of the
sea. The separation device can be rel easably nounted

The %bseﬁ'%ﬁ%ﬁﬁévﬁé RAAHEIEALRDIY friiMted®bn ithe cEABsSHMIIRY tree frame, or it

rame structure for nounting the container and
can é)ihitﬂsnts pwmrﬁ;ameastMWanr shotnting tquiontainer amddiness pUmps, valves

or s BaSwhE TS LR 5E Rk Vi SANSRY B ot

to th§fsb%t éﬁrﬁaceTthémérsmm e framarspadtiid. i Therblgtalsd thee possibility that
rame structure is forned separable, so that qnly

the fmmw struchur@ i formest separableyro that amy aneamop@@tleae%a of the frame
th trol of th
strucllnh s el (5 BRAS foBabd o e Lent “parts, Can .

- appropriate control |ine can be laid to the surface
of the sea so that the separation deyice is

For tae sentrokef the sepairtion-device@ngdts anstituent parts, apppropriate control
line cgq%eg{a ﬁ%ﬂfga{oy i s p'l?y an%ﬁ‘ A9 JeldCss B k! §é&)éjr§ﬁbﬁ Revibe?i essentially

sup control unit, 1 n particular one
remotdcoftroldaThesslis aiso phapessibiity bﬁ/conrtec:tsag th@eeparation device to an

connected, for exa coaxi cable for.the .
eleotioalGUERR AR SPRTFAk kb iRGHCHTEr OF it R aFeaRL ) Rge tocaly. Itis
| tetcra f if&enation and
ten EipAABTERE cXaR IR SORRITe 170 nmatg of it
for theqmavertsupplydevd persotsly situatpd controlistation. anot her poi nt
without feeding it to the separation device, at |east
one, in

In order to be able, where necessary, fo feed fluid to different separation devices or to
;pass fluid to another point without feeding it to the separation device, at least one, in

particular elecirical, changeover valve can be positioned in the fluid well-hole line. With
.- this, the fluid connection to the separation device can be interrupted. '

If, for example, the separation device fails, this changeover valve can, where necessary,
be used in conjunction with a further changeover valve to bypass the separation device
and to convey the fluid directly via an appropriate pipeline of the bypass pipeline fo the
sea's surface. Consequently, it is ensured that also when the separation device fails, no

interruption of the fluid fransport is necessary.




particul ar electrical, changeover val ve can be

positioned in the fluid well-hole line. Wth this,
WOR8039847¥ connection to the separati on devi ce PEAAPRM4/002417

interrupted. If, for exanpl €, the separation device

falls, this changeover val ve can, where necessary, be

used in conjunction with a further changeover valve to

bypass the separation device and to convey the fluid

directly via an appropriate pipeline of the bypass
Varigipehapes fay thpecondaineis ok ther ﬁ%@ara@@n&@e{l?@n?'r%@g&el\@le- Due to the

e t . ' ' i
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the &ﬁ@ﬁh@ﬁfh@@e‘?ﬁ%}{w Eﬁﬁérﬁlﬁl Qﬁ%ﬂé—%haﬁe&aﬁilowaﬁbﬁﬂme fiotaken to mean
the container of the separation device are .
an appreximatahy eylindigak epnipper with shbenerkcans RRMIRGERARds ends.
line or lines is has been found to be of advantage
when the container is essentially spherical or
In ordiet to béabhslto @iplaces wiped recessary, ableast the oerdaineanf the separation
.approximately cylindrical container wt herical ., .
devicsh i aiBlegBANGET. il e cousticled in gneduE manngs; This gneans that
the c{bﬁ@éiﬁ&%aﬁ"ﬁ@ rEMBOES oA Yetedorh ﬁ*??geﬁé}%tiéﬁ Medicessr é]%%, for example,

separatlon device'in a Sln'p manner, _It can o
only eansppercaredi/ ion lawandentainerdalfe Simitaily, thesmis alsatthetpassibility that,

due oS anGHuIEF Sonsriion Bh i SBnTaifer i, HREE RANFer,Bhe container
shapbQUBl bé eBhPerR&] intéahothdr Boh@lindh sHAIRY. TheSmabgRr tbastruction relates

possibility that, due to the nodular construction of
in a siailaromarnek alsontoaar iapprepriatarfeame fdheosararaion deMiggeor to parts

b i ' t al : Tr .
arar G R CC A GE A ) BEBB Al ies, My tpgoe various
parts! ¢arP8ll B8 pPERRIEd sephrasy wiiereheceepanadndreplasddiy othelr parts.

parts arranged in the container, such as, for
exanpl e, classifier devices. Al so, these various

i EBYRE A g AP o P Banod i mor

detaipbasad eg ¢tiee figerdsddithe ehsloséd dnawingvent i on are
expl ained, in nore detail based on the figures in the
encl osed drawi ng. The followi ng are shown: Fig. 1 a
Thei%illg\ﬁ'in | &W Qfovih:f i rst enbodi ment of a separation device
according to the invention;

Fig. 1 a side view of a first embodiment of a se;iara_tion device according o the

invention;

B Fig. 2 a section along the line lI-ll from Fig. 1;

Fig. 3 a longitudinal section through the device according to Fig. 1;
Fig. 4 a section along the line V-1V from Fig. 3;

Fig. 5 a section along the line V-V from Fig. 1;




Fig. 2 a section along the line 11-11 fromFig. 1;
Fig. 3 a longitudinal section through the device
WECHBYA to Fig. 1; Fig. 4 a section al ong PREHEPR(NE/002417

IV-1V fromFig. 3; Fig. 5 a8%section along the line V-V

fromFig. 1, WO 2005/084775 PCT/ EP2004/ 002417 8 Fig.

6 a section along the line VI-VI fromFig. 3; Fig. 7 a
Fig. §1 08 s6thon aRingahedndiVId/ItfrorkiRlg. & for a second

enbodi nent; Fig. 8 a classifier device for application

in"the enbodi nent according to Fig. 3, and Fig. 9 a

.. sch i G ' fes j ' .t he

Fig. TopiPlld fahiselffispBhinls B8 3 14 padd adbatimety "¢,
shows a side view of a first enbodi nent of a

. separation device | according to the .invention. Thi

Fig. &x i BiassTer Mo TenabRGRIGN ML Ne elaRodin e Fasoidlag &9 Fio. 3, and
conposed of two hem spheres. In the | ower hem sphere
in Fig. | a classifier device. 11, see also Fig. 3, is

Fig. @r rangelibmatie itosttationeof 7ai funetioandiegram dorf thereseparation device
structure 56 which i.s part of a tree 55. The frane
st rarRaardiBgdaAne iNeRiiny espect al so be formed of many
parts and be capable of being dismantled, so that,

for exanple, container 7 can be transported with the
Fig. hshowsat sidepiaw oba firsieembadimentaf o separatien dewiceddaccording to the

iverfone 168 SXEBRCR R bt Ehith 1ahgSs iy Wabsea of two
hemiﬁgﬁed%r A gRAcRRE Pentisishartif IFRQr£a Gl devitd 1Dseendso Fig. 3, is

for feeding the fluid to be separated into its
arrangeds Thewantaines éds arangedin p-fraime stiustira$o whigh ippartf a tree 55.
t her hand for r V] [
The S8 st 40, Cin, ke Beb{ FsS FREloRnSH T3y bHAS'shd be capable of
beinq rasymBANEd) ispethbt, ifer fexamle,agontdimedTackn| baetrédsported with the
hrough which sand and water caagge fed back as
assosigrd pew of hesframecaway remuthersga bads or reinjection
into the extraction region of the fluid, see also
Fig. 2. Frombelow in Figure 1, the fluid is fed, via
Belownotheogdritainer {7 wokryvslite hedless i42 and, a sesltibbep cBhgector 43 are
9. Parts of [,heflui.d wel | - i ne

. hol 48 .
conneiteday WA 3P aangerPEyY e il doBeerios 43 o one hand
for feRaliitheSHRE 18 beXMbfiicddnt its constituents, see fluid well-hole line 48, and

on the other hand for removing the separated constituents, see lines 44, 45 and 46. in
addition, another transport line 47 is formed as a feedback line 54, through which sand
and water can be fed back as séparate constituents to a tree 81 for reinjection into the
extraction region of the fluid, see also Fig. 2. From below in Figure 1, the fluid is fed, via
* an appropriate fiuid well-hole line 48, see also Fig. 9. Parts of the fluid weli-hole line 48
are illustrated in Fig. 1, whereby they extend between the actual separation device 1
-and a changeover valve 59. Together with another changeover valve 59, see Fig. 2, this
changeover valve 59 is used sither for feeding the fluid to the separation device 1 or to
the bypass of the separation device 1 and for the direct feed of the fiuid fo an

appropriate pipeline, for example, refer to Fig. S.




and a changeover valve 59. Together w th anot her

changeover valve 59, see Fig. 2, this changeover
WER00508375| s used either for feeding the flui dPCEFPR94/002417

separation device | or to fhe bypass of the

separation device I and for the direct feed of the

fluid to an appropriate pipeline, for exanple, refer

thh'hothﬁ' &ntSinel@ @@@ﬁlﬁéﬁﬁd%ﬁsmbﬂ@%hﬁgea éﬂstdntlally in layers
he container 7 the vari o S5r@1:l ui.d consti iuents

one alw\mqtj‘@do’@gg gmtheadirgction o werligaldhaight, &7 + Hae gpwegonq;ltuent with

the h@}e%s? 'd[eﬁgh'f %&ﬁ)cﬁti&ﬁ ﬁrtﬁ(%] gg@taﬂ‘%ﬁﬁ?ﬁoﬁ? gnéggcﬁ Io!tlgérgc&)nstltuents are

positioh@dcitval thes c@lﬁtﬁ@@htanday@e cmrrwpoadm@t iot theirt deresity. Apart from a
positioned above this const

divisibor ik aTe gl Sopamion Binduid SOnpliients BHB fo the,farcgnof gravity,
sepat%foﬁhéﬁg YoSc it |ﬁgq:ézrcﬁt bé’rﬁn@@l‘a? foicH legoaéédré USE S0 4HE separation

orce o Vit eparati on

devi@'ﬂtabd:drdb@todhedmmmet al force also occurs due to
the separation device | according to the invention.
Fig. 2 corresponds-to a section along the line 11-11

Fig. ?r&'ﬂ‘ﬁ: Egndé told s%Ehén 'dlé Hé‘hh@ﬂl-ll*’l?omVla@ qusn! thReBustration the

t he urd for renoving the separated
varioli$ lines cﬁmnm:itngeihmﬂwdmnd ﬂ@r pampvmal the sepasated. fluid constituents can

i poflBE P 5561 2 b A 4S8 BB B b pepeod oo

sepaﬁéiﬁmt Beiceag CaESHrAmMgt fb [Fig. 12andothrenf léédordlﬁbaftg el2 to a first
valve 59 with an essentl a I L- shap ed section

changibovet vedve 58ovith gnessaptiallyr '@ﬂﬂﬁ@ﬁ @ectlﬁ@ of the ﬂwdswe" -hole line 48.

eron 53 1 o BRG B 48 S5He AeTBE i it o

appré;smé flafd ehestitdestits emrecﬂwm frentost this e;hfalngedeaive |59| the fluid well-
['ine 48 exhibits a branch which | eads to anot her

hole line 4§ <xhihits,a branafowhich leads te aRether Ghangesyes valye »2- If this other
changg% qﬁ' a\?&ﬁ\?@ 5N Bﬁgn% ndethe Bg'ls'éggfgl‘éﬁﬁgﬁ%ﬁ’ 9al%°él§§’e%tth% separation

dévi a direct fee

dewcbhﬁ id lbypdssem andea)nrredr fmdeofptheeﬂundetoﬁm appropridte pipeline 60, see
n |n o the fluid

, 1s_possible with t]
also Biend: Binasvitls Wieuspharatoe i e Ao Consihderie s | 4t
and 47 for the fluid constituents exhibit the throttle

device 50 and / or netering valves 51 and, where
The vazipes danspoH| Imsadélf I45w46ca1ld437 fardhe (ﬂUImgonstlﬁlJenié exhibit the throttle

dewcph’qlg)u gpgﬂtéfggpg rﬁn,g saﬁE nd; Tt nece%sary, G744 8 Awfcontrol valve

49. In the illustrated embodiment the removal of gas occurs via the transport line 44 and
 oil, water and sand/water are removed via the other transport lines 45; 46 andi47. Apart
from the oil, all constituents can be fed back to the extraction region of the fluid and are
injected there under pressure, in particular for material and pressure compensation.

Fig. 3 shows a longitudinal section through the separation device 1 according to Fig. 1.
In this figure, as in further figures, the same components always have the same

reference symbols, whereby these are only partially mentioned.




oil, water and sand/water are renoved via the other

transport lines 6 a Apart fromthe oil, all
WOaneYis#I8nt s can be fed back to the extracti oRCT/EGRO#H002417

of the fluid. and are injethed there under pressure,

in particular for material and pressure conpensation.

Fig. 3 shows a |ongitudinal section through the

A cl%‘%ﬁfé'i' HevRR e &@aﬂlgétfﬁﬁthm he domtdingr 7 1Thisl ékHll!itsSa vertical pipe 19
ure, as i n further é@gures t he same conponent

exteadi!mgylsth%w@'tlcabdlmn wallg e thesgomainer 7y ncauf;/ eﬁﬁ@@t@lly hollow.

B T R g A B3 o g o s 5

both"ih e Birbtafrentiall diRictién abwell @xstin thé sreﬁloaéﬂirecﬁdm Estee also Fig.
19 extending in the vertical direction centrally, i

8, oftthe vedicabpiner! 97 Thei RiRe infedasd htses a0 Rig- 1S ie sumlmaf'ﬁsénto different
pipe %n‘ﬁ% %ﬂt %{]Fg gﬂ@ %@i‘l %ﬁeﬁiﬂe %%?%@r’i P3 ri% Bte WALt higd section and the

othef mwﬁcﬁbﬂ@hr@brﬂngedtommevﬂablothsr inrtheHengitrdinaladirection. Each
dlrectlon 22, see al so Fi the vertic

pipe 13yct1qrﬂelspa§§égn¢q dei %rcozies%ggglrlg| ﬂ&ldppans uentsa"'hlg fliid constituent
ente%ug‘%' éfp@TﬂtérlHroz‘P'ﬂfl @@%pﬁﬁfdgﬁéﬁt@%péﬂn £330 and can be

e sect c i on
removed from th@rdaeby appmmmeldnhsem bnes ﬂéngédaodm&biﬁhe delivery lines

 oxhiibapRORTAS S0EY GRE8 Th 25 B2k seRAe FigyBawhich B in each case
asan?%'asl‘o' 6&39 1 I}esEhfaﬁefééﬂtiﬁﬁ s it %nﬂpaﬁrﬁ'&hsthbh@erﬁbél%lpe 19, the

terior hr o t he correspondlng entry openi ngs
classa‘cerammeam rethe enntauwrfmtampt H@raiscbsexmbﬁs ¢prangeeof blade segments

37 Wi BRend Jari: s Kord e BRicaS 19, ¢1dtBiding, o Fio. 8, the
vanoﬁé %{acf’e sé!ﬁ\héﬁtsa?fp d)FWﬁi%ﬁhn a6 flustraidiantotimeniefoaf are arranged in

these pi pe sections 24, 26. Apart fromthe
eachvease spaced @eoutP0% Iﬁethecrpl@ymfereéﬁlah dipelion, exhipit garow of openings

38. 1‘§.§ éra;%?ragg&%l&ﬁg éﬁ tegilggoreggn?x ﬁ BFtoh%t\\FAﬂ édQ 's@ﬁ?nents 37. The

openir@"st 38 @kre visbd féBthé\moommmiattnnFargd / &r mdxmtlngabf thesfirst discharge
bl ade segnents 3 ich he | strated

line t3ishdl thehseeeng %@a&gg §4 ;ﬁ]egg is geslﬂ';%;egxtend essentially
| radlaﬁﬁzw i s b Hdt%tl%ffm r§O iRt tHe T eOBf éé?LrQI gv\%y from the

openi ngs are arrange al ong

vertioat pips 139 seb alse far eaampllﬂ aldig. degitentwo Jisciiarge Ilnes are passed
and,/

throu‘éBftﬂ%P orifas, # o hawidl Gershaioh PRISTO0 o e ecesses 40 and

&? H%ﬁcharge line 34. These di scharge |ines extend
essen radi ally outwards and vertically upwards
with the shape of a spiral away fromthe

In Fig. 8 it can be seen in particular that the various pipe sections 23, 24, 25, 26 are
_éeparated by several intervening bottoms 33. Through the separation of two adjacent
intervening bottoms 33 a length 32 of each pipe section is essentially determined. The
length of the pipe sections can be varied by moving the intervening bottoms 33.

In Fig. 3 it can also be seen that the classifier device 11 is essentially arranged only in
the lower section 9 of the container 7. Here, a certain amount of separation of the fluid
constituents occurs due to the acting centrifugal or centripetal force due to the spiral-




vertical pipe 19, see also, for exanple, Fig. 4. The

two discharge lines are passed through the openings
WoR0eY0s#¥Sough t he openings 38 formed as edge PETES2WH/002417

40 and are nounted there. IIn Fig. 8 it can be seen in

particul ar that the various pipe sections 23, 24, 25,

26 are separated by several intervening bottonms 33.

shap&h Py ehiht U Rige aﬁpﬁt;priafte divehafjerliresy, On thedr veter sigle in the radial
bottoms 33 a Ienl? of each EI pe section is
directierethe adisshatge citasndd, Fheexhiihgneniios; 94 Ehrelégh which the fluid

consﬁ@%btwﬁbg?en lgE&?_ile Hgﬁsiﬁy ggﬁﬂﬂl %ohgﬁtuggésﬁ 5\%{ ﬁreatest densities

airea@kaé&! froat tﬁ@\dlsrmalge Ilmeehﬁ@rthead:druaiaer am@adr dlﬁll yThen number and
| ower sectign 9 of the container ﬁq %{
arrangementrpfathemermg%é@ar%ﬁ selectsd tiﬁ@emq“ugcpn e type of fluid, type of

o SERHHETI SR8 PSR ALl o4 can

allgné’d?WoE%&@ﬁm!@Qﬁthelﬂmpehmgeww thab fiiseoyiercin a ldérection given by the
appropriate di sgharge i i

directiore of 4@e 4pSuliing E‘quoYPét{’E & the &ﬁh&@@qff%ﬁ 5&93},“%%2}13' forces at the
Specméﬁg}a}rit lﬁ%‘éEh'&S 64 through which the fluid

uent vv|t the greatest density or fluid
constituents with the great est densities already exit

IR R T VT o ——
52 ar%ebﬁﬁ @Qd d@!@ﬁ\@dtﬁ&eo"t EB® e Rsurkf, ffnL léb(ﬁmptlé’ Pghéfher gas is already

lurd Constituents, fluid pressure or simlar
presqzrmaarmmtlmenx\ﬁpthqompatca‘ gaseeAmbe detergiined @ndawhgregpplicable, with
uch that it is open

whicl) Rreé"sternE cf%“&i??rap{féﬁ ag ﬁsé Breﬁ%@ct i on of the

resulting force vector of the centrifugal and

gravitational forces at the specified point in each
Furthea@fel AENSEIS, Wlieh 2 @ssigned tohBecriausHaIPe; sRciong for ghe various

I

tuid Gl ofL PR IOAEAEA o e, SRESAY oY bF SEpoRCaSF

whet her gas is already present as constituent 5, t he

type of gas Gan pe det ned an ere applicable, .

A fuigifing 2%%@«1%» Whleh BT anperstdie tihsopaetiph Felics 1 under high
pressﬁh@,ssg ns il 05 16K¥E ervEBF QRE, n%b&lhpgj’ee 1@531' Kﬁ‘?ﬁud Qxits in the

thé r|ous plpe sections for the var
corres;mmwimg pipet section 21band lig fest thare tb the Gisghar@eﬂmestﬂb 34. All pipes of
the Ilnes WIt?un ?he vertgc'a plpe are brought out at its lower end through rotary slide
valves 42 and muliibore connectors 43, to be connected on one hand to appropr:ate
fluid well-hole lines 48 for the feed of the fluid and on the other hand to the

corresponding transport lines 44, 45, 46, 47 for delivering the fluid constituents.
Figs. 4 to 6 show various sections through Figs. 1 and 3 corresponding fo IV, V and V1.

Fig. 4 shows the container 7 at its lower end, whereby it is closed by a bottom plate 35.
In the bottom plate a row of holes or outlet openings 36 are arranged. Sand with, where
applicable, water flows from them, see also Fig. 8. The botiom plate 35 here encloses
the vertical pipe 19 which extends from the bottom plate vertically upwards. The delivery




A fluid Iine 20, through which the fluid is passed to

the separation device 1 under high pressure, opens.
WOrR0es/a84e7s| ower end of the vertical pipe 19. TRETHEPI04/002417

exits in the correspondi ngl%i pe section 23 and is fed

there to the discharge lines 14, 34. Al pipes of the

lines wwthin the vertical pipe are brought out at its

lines! ‘Rﬁ"ﬁlrs Shd 1R A0d d6ad e de calpbd &efdn ahel vertical pipe 19 in Fig.
i bore connectors 43, to be connected on one hand

4. to appropriate fluid well-hole lines 48 for the feed
of the fluid and on the other hand to the
correspondi ng transport |ines 44, 45, 46, 47 for

As affehiy xRinédeth! fuid fééﬂslhetwrﬁ;ﬁnsﬁhﬂﬁ pipk tecifors28ywvhereby this
various sectl ons through Fig and 3 correspopndi

section is jpinad tnthedischargg. im@ssﬁmgd 6ﬂeTbsﬁe glisehbarge lines %stend radially
0 m pl ate 35.
'OUtW?ﬁy\EmC?%q W%ﬁ@%"é’%p%ﬁ% eﬁﬁﬁd?@éééa%r qﬁét et openi ngs
36 are arranged. Sand W|th where applicable, water
flows fromthem see als . B., The bottom pl ate 35
In Figiet thehladeseegments 3/eFan Bgise %nméh'fb 3lse Broteidebiadially,Qijiards and

ore agfopOADT LR el Bl B s RMBiote) B 4E i Rond to the

inneraside bhthe tontdieeaalll i ne 20 can be seen in the vertical
pipe 19 in Fig. 4. As already explained, the fluid
feed line 20 opens into pipe section 23, whereby this

In F@. §ttﬁé’g'dn§ﬁbﬂ'lfﬁ%§ AR A58ndli4%c 'B%@t'd)d’t%dih’ﬂyfmﬁwﬁﬁs and the fluid

arge |nes ext end radial d; out war ds and
well- Mmlecﬂlnen48 szm b&l partiaplariy seend sThes 8uidab8 ocami he fed tpnthe separation

37 can be seen which al so
devxc&r‘gy Q = T%XP?%EW\%&US and are arranged with

equal spacing in the circunferential direction and
whi ch extend to the inner side of the container wall
Fig. Bncotirespandshie @ Xievp@ang thrding4Viyi fsem big. ?mfm@rhelow so that

vansgh s 4t A8 it R s g T omparsn t

Fig. 8.0 the separation device 1 via the fluid well-hole
line 48. Fig. 6 corresponds to a view along the line
VI-VI fromFig. 3 frombelow, so that transport line

It can ﬁw @gﬁ_pcﬁ.llfé’r' Bk @?%h T Wtfict MhrS the VafoudNPRE ForhRNSIBE are flange-

al1 son
jomed in this section of the separation devices.

" Fig. 7 corresponds to another embodiment of the separation device 1 according to the
invention, whereby it differs essentially only due to the different container shape from
the embodiment according to Fig. 3. In Fig. 3 the container is essentially sphericai,
whereas the container 7 according fo Fig. 7 exhibits essentially a cylindrical central
section with hemispheres arranged at its ends. The corresponding classifier device 11 is
arranged both in the cylindrical section and also in the lower hemisphere. The various

- pipe sections, see Fig. 8 in this respect, are formed in Fig. 7 with a longer length 32 so
that accordingly a greater accommodation volume is available for the various fluid

constituents.




Fig. 5. It can in particular be seen in which manner

the various lines fromoutside are flange- joined in
WORH0ES/084T75i on of t he separation devices. Fig, PCIT/EP2004/002417

corresponds to anot her enbol nent of the separation

device 1 according to the invention, whereby it

differs essentially only due to the different

The 6ﬂ’f§r3dlé’t§ﬂs Toreepbfidm thbse ewboimpnd FigcBrsh teait @ répetition of the
Fig. 3 the container is essentially spherical,

descvmmrélﬁsomli@dcont ainer 7 according to Fig. 7 exhibi ts
essentially a cylindrical central section Wth
hem spheres arranged at its ends. The correspondi ng

g. 8/psalkésdy deheaedtiones! Inamorqu@rﬁnbrbwith Fig. 8hén addition it should be
C I|ndr|cal section and %gs &PP(I|O\I\IEf hen s

notecr rg dhatolhe blarp segmants bltgagp{ogﬁn%teﬁr a quarter-cnrcutar
shaprggéé’r? %Is‘io ¢ for cﬁﬁ& b rhigirculatéhdbel ||e°ﬂﬂ,f3fcér?8§1rﬁbl?rﬁed along an

accor di ng great er accommodati'on volunme Is
appré&yriate adiamefer of Itie ‘b&'rdeoaegmbntsdon dbesvérticainpipe 9® It must also be

noted dhateSiso RladenSeMISBERTL ARG JOPG. BaReyS i Bffedent’shape in the
emb&ﬁﬁ%‘h’t %icgam% ttBEF: desgeéflideOtheySals éﬁéﬁd a‘ﬁbrﬂg tﬁ’e h@ﬁtral oylinder

ead een ned In conjunction wth Fig
section dit smpport tbeodjsma:rge Iineised3héde Thiatmears ﬂhaﬂ&e quarter-clrcular

shapaﬁi&%&%@ﬁeg&% ﬁgﬁgégﬁ@&p%@@@% gﬁ@glwst in the embodiment

accoﬁﬁﬁ% [ 7awhidireftent afond iheWeradallptpemont ed al ong an
pr opr | ate di aneter of the blade segnents on the

vertlcal pipe 90. It nust also be noted that the

With Eﬁ%%é}t %9] 91"{%&5’% ﬁ'%%%%n@{‘ %Iﬁgig i)so 85&9 r?(ﬁaﬂfﬁﬁtv%rgéf 5€ EEQﬁings 38 for

the supporelof anextreHarjeoligetinds Cmihte'ﬂl ouylthaﬂethey sret inothe illustrated
to sugport the discharge lines 13, 34. This

embadiwes appmmmateimssmwigqx%&feéf Bre ifcalsedhenes fhap fie openings

aro JEEFLIRL 1, G Wi ﬁ“éi%ﬂ%se‘?dénz&?ﬁég%’gﬁﬂ%ﬁé e los than
semiirdgar] 8o thét theyetalp@up the dischargiglinasdess shamhalihi ch i s

open radially outwards, as openings 38 for the
support of the discharge line it is pointed out that

 Fig.  BAYwA"F didgraferot 'des&iisiag e function and for describing the application of
the separation device 1 according to the invention. :

The appropriate container 7 is illustrated with a layer of the various constituents of sand,
water, oil and gas. These constituents can be removed from the container 7 via rotary
slide valves 42 and multibore connectors 43 arranged at the lower end of the container
7. Here, the constituents 2, 4 and 5, i.e. sand containing water, water and gas are
transported over the corresponding transport lines 44, 45, 46 and 47, see also, for
example, Fig. 2 to the flow cbntroi valves 49. These can be controlled or actuated via
appropriate s:gnals from a supply and control unit 58. From the flow control vaives 49,
the corresponding constituenis are transported further to the throttle device 50 and / or
metering valves 51, from where they are then fed back to the fluid extraction region via




enbodi ment approximately semcircular. There is al so
the possibility that the openings are also circular,
W0, 2005/8aTBosed. Furthernore, the edge recessesPCHEEPA4§02417

be less than senmicircular,ls0 that they take up the

di scharge lines less than half. Fig. 9 shows a di agram

for describing the function and for describing the
feed frfeat 84 mmépprwpﬁaﬁ@a@bﬁwaoooMimicb, htitigons, egtaators or similar

the I nvention. The appropriate container 7 is )
equipmensis; seedef@rence syayeat 6% femexampleoalsocesigned, i the rotary slide

e L e TR A S

val ves 42 and multi bore connectors 43 arranged at the
| oner end of the container 7. re, the constitue

The Hyidscensditesnt toebe ﬁﬁl@i%ﬁ%\mﬁﬁgﬁﬁa#& Oilyyt 8y p%ﬁfcgtgé analogous
. t [ t
devidlsiighé BIbIRG ailt font Mrg 8 RAARY clabe S ToPOT .

2, to the flow control valves 49. These can be
controlled or actuated i control .el epents 63~ or .
The & changeoveBvalie Beerilstiased IToFida Al Gab b5 sertt g on closing
r QR :
the s&ﬁc?é’r%%lv@rﬁgm %@?ﬁﬂhggﬂt@gfé B0 aRdSHP Bbén?ﬁghécﬁtﬁéﬁbhangeover

OW C val ves 49, i ]
valvec 60 ésgrbiodithg fluidsiia tthe fisd avell-holenipe deto the tseperatipn device 1

R vt el BN i b e 1o
fluid %hpg&eg:igggﬁﬁf? idﬁﬁctS{% %i%@%ﬁfr%ﬁ?ﬁtimdtﬁmﬂ%&@ﬁ%ts via the

nes appropriate electrical X
pipelinen60 ¢b tiewaier surface Ayoepeniag thechrsgeeveri valve 569 assigned to the

. .equlbnment.is ee f nce 63, for exanple
plpelw%sépoa@,‘%f?@ﬁa@%?"ﬁér E@%ﬁ‘ip\r}r%g&val ves 42'?( ?Ee
mul ti bore connectors 43 and to the sel ector valyes 59.

The fluid constituent to be actually conyeyed, j.e.. )
The separation Zevice fanbevntegiatedoaerpsdingdlp ¥esinvgntipg directly into an

i line d,fr t e t f ace
apehfie 86, 35, Bl S50 QB8 Cherd e e, i BBCparf" tho e o1
" assignedCRN e wastietiole h@tarah anbitissrn geinjdotion eres,t whichalsy @os$hown. This

~_assigned to the pipel.ine 6 nd, on openi ng, t he ot her
reinjeatigngersy i Usgd fQlcfessling g@éﬂg&ﬁe&wﬁwﬁﬁfg&”?ﬁ@ o ang ygter and gas
: | i&n Id ' | HcPpressure due
into 5, ER1Sh Le@8n 10 cofniceals R Risshfy (terid or gD
to thd fleidsgactibnon device | the fluid Gan be conveyed

directly without prior separation into fluid

constituents via the

According to the invention, a separation device is therefore provided in which a fast and

7=

- economical separation of the fluid into corresponding fluid constituents occurs, made
‘possible with simple and constructive means, also without in particular rotating
componenis of a séparate classifier device. To this end, a combination of cenirifugal
and gravitational force is applied which acts on the various fiuid constituents with
different densities and separates them into layers within the container of the separation
device. Both the feed of the fluid to be separated as well as the removal .of the
separated fluid constituents occurs directly into or out of the container so that the device

overall is compact and consequently, for example, also easy to replace.




pi peline 60 to the water surface by opening the
changeover val ve 59 assigned to the pipeline 60 and
wol2065/08g775he ot her changeover val ve. The separ 2CT@P2004/002417
device | can be integrated #ccording to the invention
directly into an appropriate tree 55 on the sea bed,
whereby this tree can be part of the tree 61 assigned
to the well-hole 6 and another, reinjection tree,
which is not shown. This reinjection tree is used for
f eedi ng back the fl uiSERARATIONIIEVIGE sand, water and
gas into the extraction region to conpensate for
m ssing material or changing pressure due to the
fluid extraction. Accordi nglhmghe i nvention, a
separation device is therefore provided in which a
fast and econom cal separation of the fluid into

posaratondics Fio S8 SebHEeD o CaiinubiE g 3, 4. ©) of differen

Wdé}%lft? Qﬁfchla?%iaé fluid #&d Mdm COWRAMTRIIE (6P with a contamer (7) in
separ a aSSI ier device. To this end, a conbi nat

ofwfmehthhef figid at deastgpariiptiatafienentnovie atsleaféﬁoﬁn@dfeed line (8) is

LR A (L5, ST AT Byce i e rai

Wduﬂfécﬂoh feezpawm pbhasingfgravitativhnbfoate pnthedsartical. du&a:tlhn

he feed of the fluid to be separated as well as the
res:haracte@fsq%@ thatpar at ed fluid constituents occurs

I P Y

e%/?l%égﬁgt ééﬁpﬁ (19}'ls Qrah aﬁPQtl@W&eée& n {;Qf)off th€ container interior

i ¢ Cofpac consequen
éTOE whichl ab lesstyexhibite pinec dischié@rgz0 (16é 0(83779xtendlng in the radial
P

' sébl@cgé{? %ﬁ/ ggﬁ?\l&%’dg;i orfs PAR;%hggﬁa? rlIhCEﬁl]u g:cm{o”ﬁ'ne container interior
gqﬁf ﬁ@ﬁ\?ﬁrgf%n?% L514 §)1 FiotHed t%rtﬁétcoﬂ%lﬁélt ?ﬁter‘id} (10) at different

rom a wel
cdeveis nethe(wemca dimtloh (ﬂﬁ)g fon bbease@taratedsfh-u aemtauerycs (2 3,4, 5).
after entry via at |l east one feed line (8) is

separat ed into its constituents (2, 3, 4, 5) using

fdrﬁﬁ&?ﬁe\f/@é%cbfmﬁ@@o Chgiindd, direction (12) and /

sing gravitational force in the vertical
dla’rm‘actm‘]sedmﬂ‘lﬁterl sed in that,

the discharge line (13) is formed at least adjacent to its discharge opening (18) in

an approximate spiral shape.

Separation device according to Claim 1 or 2,

characterised in that ‘
the discharge line (13) extends from a vertical pipe (19) of the classifier device
(11), the said vertical pipe being arranged essentially centrally in the container

7).

Separation device according fo one of the previous claims,

~ characterised in that
within the vertical pipe (19) a fluid line (20) terminates from which the fluid enters

the discharge line (13) via the pipe interior (21).




10.

a classifier device (11) is arranged in a | ower

section (9) of the container interior (10), which at
WPDeasY08¢1hi bits one di scharge line (13), exten8CHEPRH4/002417

the radial direction (12) Butwards, for the discharge

of the fluid into the container interior (10) and

delivery lines (14, 15, 16), joined to the contai ner

interior (10) at different levels in the vertical

direction (17), for the separated fluid constituents

( Bepgration BpviceAceseding & Poa of s previRislding to daim

1, characterjsed i.n that the discharge line (13) is

fo?l?faé'acgel"?eéggl jacent to its di scharge opening (18)

i rfP bibe (H)8s sabdieldesapie IchgitSeliret alirectionl €24)deto a number

agggﬁ'%i ng Fgﬁc@)m 1 or 2 char actgeri sed in thatgm)

h .
di afoipe gections (23,94, 36 @Mssenasated fiam pra NS, wﬁfggeeby the fluid

of,. t he. cl i £ Vi CE & j [ | REn ;
oder inp, @AY o ibeleR o stidwer biiS, Seuion B4y afd i Béiivery tines
(74, 45, FBpacairtagetewits theicentrgends (27,428; ) in bach case in further
previous clainms, characterised in that Wi%gn t he

vepipe 6aClignsH24; 28) 28) abaveiths firgt pibeseciPR{3k es from

which the fluid enters the discharge line (13) via

the pipe interior (21). W 2005/084775

PEé 2664 160icé atcofding to Greaf e previtas caimas,cor di ng

to one of ,the previous clainms, characterised in that

t eharaptarisad HFB@t(lg) i s subdivided in the

L 2%?%?#2@[‘@%3 ?%@e&%feﬂg%‘)aa thd pipetcdliEp £31) @ifthBveftical ’pipe (19) at

separated fTrom’one anot her
wheastliy thé eedibniod thef uther pipe sadionsd24i 28428). i n a
first | ower pipe section (23) and the delivery |ines
(14, 15, 16) are arranged with their entry ends (27,

.2 i PR cRBRlihg té Bh Ethe pravioresibings)s (24,
ng,e%ag'gaﬂ%ﬁ‘bgse the fi rlsg pi pe sect?on (23).
characterised in that

a length (32) of the pipe sections (23, 24, 25, 26} is variable.

Separation device according to one of the previous claims, -

characterised in that _ _
the pipe sections (23, 24, 25, 26) are separated by intervening bottoms (33).

Separation device according to one of the previous claims,

characterised in that
two discharge lines (13, 34), essentially coil shaped radially ouiwards and

running vertically upwards, extend from the vertical pipe (19).

Separation device according to one of the previous claims,

characterised in that
the discharge line (13, 34} exhibits a number of openings, in particular on its

" outer side, essentially in the radial direction.




11.

12.

13.

14.

15.

16.

17.

6. Separation device according to one of the previous
clains, characterised in that entry openings (30) are

WPR0008471 t he pi pe casing (31) 'of the verti cRCTHPRM4/002417

(19) at least in the regi oV of the further pipe
sections (24, 25, 26). 7. Separation device according
to one of the previous clains, characterised in that

a $8p&ratioh Hvic addurdingRe oneasitiee pre\idus E4ime5, 26) is
variable. 8. Separation device according to one of

t hehprastedeed dn dhals, characterised in that the pipe

segctigns._ . , e r [ i :
poloes gy dotihe €0 GRIE SLIGRY GG biote LA 1979 protruding
of rddistiyrsi Rwatdisfromatheseriided pipet @)J sed in that two

di scharge lines (13, 34), essentially coil shaped

radi ally outwards and running vertically upwards,

. ir-cal ; ti
GevPeaelbATIEES ARG o PRI tidbrovicls SRRALY ' o
cheligmeicterised in thathat the discharge line (13, 34)
oiherblgria S e Ao s Gheningguf ) far fas mogAmnygation and / or
200BLRAJ Pl licERZ81hB#4130). 17 11. Separation

device accor g to~one t he' previous clai ns,
characterised in that the classifier device (11)

i bit t, | t bl, ad £ (3 di
O e R B oAl 42
Se&?ér%bfé}‘g%é’&m gigataccor ding to one of the previous

cl ai s, aracterised in that the bl ade srgﬁsmen_t (375
exthelopenings:(38) gse @@@ngedrlong ajadiphppteianshsegiion (3§) of the biade
segment (37).-

Separation device according to one of the previous claims,

characterised in that '
the openings (38) are formed as a partially open edge recess (40) of the blade

segment (37).

Separation device according to one of the previous claims,

characterised in that
‘the container (7) exhibits a bottom plate (35) enclosing the vertical pipe (19) with
outlet openings (36) for at least the fluid constituent (2) with the greatest density.

Separation device according to one of the previous claims, .

characterised in that
the delivery lines (14, 15, 16) within the vertical pipe (19) exhibit essentially
vertically running line sections (41) which are connected to at least one rotary

slide valve (42).

Separation device according to one of the previous claims,




mounting of the discharge line (13, 34). 13.
Separati on device according to one of the previous

WO 2803884775char act eri sed in that the openings (BEY/ER2E4/002417

18. 15

19.

20.

21.

22.

23,

arranged along a radial out® end section (39) of the
bl ade segnment (37). 14. Separation device according
to one of the previous clains, characterised in that
t hehapsteriged (B3 &hatar e forrred as a part| al ly open edge

r g&ﬁﬁégg@f%%éﬁofohﬂwu‘@f 37&\@[@ g}ﬁsgﬁé usmg a multibore
om p Il f‘ﬁﬂ( )Oraenc écl)-gia %&tﬁeﬁglc\g@:?é %Pﬁ%%gl tt('xité’?nsport lines (44,

vv| 45! 4@ A7) dor tbqee‘urthgstrﬂt:m)ort of thetfiie asnstithenisl ui d
consti t uent (2) with the greatest density. 16.
Separati on device according to one of the previous

cl Q'bqggatiBH%L ﬁéc%?@’in?'lotofr‘\@tofttﬁé Q&hbﬁ{@baé.rhsnes (14,

, e vertical pipe exhi bit
esshaltarﬂelrlgedmthaﬁ:al l'y runni ng i ne sections (41)
ne, r.ot ar

el pen {3559 18 (@Bp it SoiertEE Ve B euBhib s PovBa2bpnd electrical
t hﬁlulﬂb%\fé Qepnebr 183) W0a NS W08 IINST(4BY 201 98adkL the fluid from

18 characterlsed 'in that the |ine sections (41),

f otheomglhigoleH6).r ot ary sl i de val ve (42) and using a
mul ti bore connector (43), in particular electrical,
can be connected to transport |ines (44, 45, 46, 47)

f ogepdratibn devie ddcandingtd onk dfftiee pravicusdaihst uent s.
18. Separation device according to one of the previous

c| chargacterised Hrthat sed in t hat
a flow control valve (49), in particular electrical, is arranged in the transport line

(44, 45, 46, 47).

Separation device according to one of the previous claims,

characterised in that
a throttle device (50) and / or a metering valve (51) follows the flow control valve

. 49).

Separation device according to one of the previous claims,

.characterised in that
at least one level sensor is assigned to each pipe section (23, 24, 25 26).

Separation device according to one of the previous claims,

‘characterised in that
at least one sensor device (52) is assigned to an upper end (53) of the container

interior (10) and / or pipe interior (21).

Separation device accordlng to one of the previous claims,

characterised in that




the fluid feed line (20) is connected via the rotary
slide valve (42) and electrical nultibore connector

WOLY95484778 f1uid well-hol e |ine (48) which feed€THERE004/002417

24.

25.

26.

27.

-28.

29.

fluid from the well hole (8. 19. Separation device
according to one of the .previous clainmns,

characterised in that a flow control valve (49), in
paat least ene &adiackdiak, (545 isqynouigelcbetwethdhé separaiion device (1) and
[ r}‘%1 844, 45, 46, 47). 20. Separation device according
t olfEhW @holen@)previ ous clainms, characterised in that
a throttle device (50) and / or a netering valve (51)
follows the flow control valve (49). 21. Separation
de8eparasionaleiceateording tofonehaf the prévioss claimss,
cha\[la‘t::?tégri_se .in that at |east one |evel sensor is
asehgracierizeddndhal ne section (23, 24, 25 26). 22.

Se%f@éﬁa?g iS¢ b Gite wi@réﬂmﬁgo%%@réglaééwa Ea%é:iéwéf a so-called tree

cl al ns, aracterl'sed 1 n at at ast one sensor
de(bS) en(the)seiadeatbsi gned to an upper end (53) of the
container interior (10) and / or pipe interior (21).
23. Separation device according to one of the previous

c| gbparatiof tRVRE f8dofdiflgitd at Rrist B 2 &% PRAIS claims
PCT/ EP2004/ 002417 19 at |east one feedback |ine (54)

i scharagterisedin Heatn t he separation device (1) and the

ofthprbbiaFalit dedide (FRRANB ShAf sFcRRS 156 P oG et toast the

s egutitainep 17l dinee (201 44| 451463 mYE dL8)0 paMmpse Map@ealthidttkss or similar
paééuig&e%tso- called tree

Separation device according to one of the previous claims,

characterised in that

the separation device (1) is connected io an electrical supply and control unit
(58), particularly positioned locally.

Separation device according to one of the previous claims,

characterised in that

at least one changeover valve (59), in particular electrical, is arranged in the fluid
“well-hole line (48).

Separation device according to one of the previous claims,
characterised in that
‘a bypass pipeline (60) branches from the fluid well-hole line (48);

Separation device according to one of the previous claims,
. characterised in that
the container (7) is essentially spherical or silo-shaped.




30.

(55) on the sea bed. 25, Separation device according

to at | east one of the previous clains, characterised
WOrR0pHKH7Bhe separation device (1) exhibits a PCAAP2004/002417

structure (56) for nounting2ht |east the container

(7), lines (20, 44, 45, 46, 47, 48), punps, valves,

throttles or simlar equipnent. 26. Separation device

agephAitin deviengcardhbdomnewsfdhe previous claims,

characterised in that the separation device (1) is

coharantetised imthat ectri cal supply and control unit

(58), rt F 27. Separation
cBbteel e dsipbt TRERL PR cosilblion 2 .
characterised in that at |east one changeover val ve
(59), in particular electrical, is arranged in the
fluud well-hole Iine (48). 28. Separation device
according to one of the previous claimns,

characterised in that a bypass pipeline (60) branches
fromthe fluid well-hole line (48). 29. Separation
devi ce according to one of the previous clains, :
characterised in that the container (7) is essentially
spherical or silo-shaped. WO 2005/ 084775

PCT/ EP2004/ 002417 20 30. Separation device according
to one of the previous clains, charactensed in that
at |l east the container (7) is of nodular construction.




