SEPARATI ON DEVI CE Description The invention relates to
a separation device for the separation of constituents
wo@hoodiogf7es ent density of a fluid, in particul apCDEPZ04/002417
fluid fed froma well hole, with a container in which
the fluid is separated, at |least partially after
entering via at |least one feed pipe, by centrifugal
force in the radi al ¢EPARATIONDEVICE by the force of
gravity in the vertical direction into its constituent
parts. This type of separation device is, for exanple,
known from WO 99/ 25464. In this nmethod a gravity
classifier is used for s&ofarati ng di fferent
constituents of a convey n |ayers, in
particular into gas, water and mi neral oil
constituents. The various constituents are then
The tvevntiyrdreatey tepasapatajionAdevine ufgpetheesdparation of constituents of
r o ate ontal ner. of the cl.assifier
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whichMHeuibing s@ﬁ%x%@é@ ﬁ?@aét'ﬁﬁﬁn@ll;ﬁéﬁ@{éﬁtéﬁﬁg YicPhtleast one feed pipe, by

separ at ed he latter are fed to the gravity
centrifigalsior¢eeiin ihe tradial slijectipn ieade/ oomyatheeforcatod grayigcin the vertical
nven O inprove a separation device of

d'recf)%'r{%?bté C}%‘ﬁﬂugﬁ‘&ag% the start such that it is

constructed nore conpactly and in a sinple manner and
at the sane tinme reli abléenabl es the separatl on
r

This Ayme cdnsenaration GRMicss iantpri BEAMPEel knay friam WO t39é25464 In this
methp {gfé\gﬁ}gglggﬂﬁ&e is EQ%@ g@? &9 ra lﬁg ) St X% Eﬂﬁen'%s of a conveyed

e ChventT on
fluid freeayevé irheafticulal inte gpas, dvatelctahyl minexal oiMagonstittientsy The various

of the container interior, wher this sectio
consfikianth Es e AONNCLES SUEN] STRATFID O3 URRST BN AN Zppropriate

cont@ﬁ&a%‘?tthgncﬂﬁglﬁbp %@o-@ﬁﬂéd 'd;yk%&ﬁ{e E@Fét’étloﬁobbﬁ%ni@ HR8 arranged

or al so y during the separation due to
thrOL@hrWInlch ilgalgabeocs and digaidatonsiitugris ase sepataied Iaedftbera éhe latter are
gravity, sq.that the different constituents are
fed t%#}eaa@é/&y&@%ﬁ@&w@ %QPB"&W@%‘? RGN | | ayered in
the container. The feed with a notion conponent in the
radi al directionoccurs via a |east one discharge |ine,
The objechobiheinyention iaite mprovere seaarationdde\iee o teutpe 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 delivery 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



whi ch opens into the container interior. To then
deliver the constituents of the fluid, separated from
woen@sasrher in |layers using centrifugal forcePEnEP100€002417
force of gravity, out of th2 container interior,
appropriate delivery lines for the separated fluid
constituents are connected to the container interior
oc:cur%tvi%'af lE85EShe Pf%\éﬁg?gé hd, Rhive ekichdls dlithvafdd Pithe TBURI direction and
enabl'es each fluid™ onstituent to be delivered )
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delivery lines, each fluid.const.l. nat., only b :
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time, nore or less gas, nore or less sand and al so
more or less mneral oil can be delivered dependi ng on
Througle tihe wipplicatipn af suahisepaeatroiplyenalinahgpaeh flHi constituent cannot
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nmotion conponent is also trapsferred to the f|uid , .
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. . At oot 1 .
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or leseBand peidadlso maoenor iessgainefalraikcam berdalivered depending on the fluid
Si mul t aneous to this separation and al so foll ow ng
fed. this separation, separation then occurs in the
vertical direction due to the force of gravity. To be
able to arrange the discharge line in a sinple manner,
A simplehinethideeot arraagingrthei disehargeineneart berrealised in that it is formed at
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occurs. Simultaneous to this separation and also following this separation, separation

then occurs in the vertical direction due to 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 complete 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 fiuid 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
WO nioss40r; can termnate within the vertical pPEEEPIV04/002417
order to use the vertical pBpe not only for feeding
fluid or crude oil, the vertical pipe can be
subdivided in the longitudinal direction into a nunber
of pipe sections which are separated from one anot her,
whereby the fluid line termnates in a first |ower
In orgemie wee theoredicdl pipe mfs@miurfgrefeam fluick er etmyster olbrheyvertical pipe
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providé$ i i&thyfdddnef i theafluidnaedwiel a@edawew aff ’mel Ylumhe:onstltuents after
fluid constituent and on the other hand tg be able
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e vari ous pipe sections
arran@@dnﬁrtheemea)ofan&yl|ongsﬂu1d ddnestijpiepé andsmmmeabthehrdwand to be able to

vertical fornmed .at | east in the area of
deliver{gerflyiq ﬁg‘?gfgﬁ‘%@ §é’%ﬂ A4H¥e can exhibit various

shapes and are advantageously arranged al ong the

circunferential direction of the vertical pipe.

To b@ap&mtb fepdathetfhuid hensiiitients mrtblsmepeestet@tﬂwen@nquﬁe@@e sections in a
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Ieastfht\ tﬁé‘%réé 8f the furthef #)hbéjsé@titﬁisl tﬂh@ﬁé%aﬁaé)(hllélﬂii/amh@pes and are
delivered in different amounts over tine

advantage@nuelyt armangetl| Rl ofthe heirglenferental ﬂwégtlommft fhg vertical pipe.
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one &xdicbine athéf flsem tHeevgtibal divdutioaby i n an advant ageous
manner this length can be realised variably. For the
separation of the pipe sections from one anot her,

As aﬁ’Q&‘if rﬂe%tﬂoh@d %{ﬁﬁé l%'téﬁttt}ﬁetﬁlﬁ& c’oh§ﬁtu@h% é@rp%labﬁgrr}%Ye be delivered
iate Intervening bott I'n order to be abl

in dlﬁerér&ea#nblmisdsvelsztlam iyl Idyfferantatmry)ﬁbn@fofdﬁlﬁalcbhvery I|nes Another

adap%atlon to q“Perent quantr{ies 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 appropriate 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



two approxi mately coil -shaped di scharge |ines running
radi ally outwards and vertically upwards can extend
wo e@si084125 verti cal pipe. Here, the two di scharP€I/EP06§002417

run in thesame direction so4that the corresponding

fluid is fed via both discharge Iines essentially at

the sane speed to the container interior. In order to
samee(ﬁ‘i?é’ét%nsﬁpﬂfa@tthé’Boﬂéswm@@ﬂuid isdfal Vigboth disthade lines essentially

during the circulation of the fluid through the
at thedsarohapged|toiles conigdNadiiRienaf-ge | i nes can exhibit a

nunber of openings, .in particular on their outer side

essentially in the radial direction. The openi ngs can

In ordét tbiinablesepsratioh ssingecantiitiged ferue haliichdy duniey the elrcula’uon of the
open in a direction given by vectoral addition of th

fluid tbus@ugh thrydiseharger Iugeaﬁ t%élsg alge inepRan oxbinitea nflmbetrwé openings,
in pagtlgsg{'qur g@ ﬂﬁ%ﬁ o[.ggegr e%%s &pﬂnﬂhrégraqmedl%@% ?he [dMenings can in

ecte ropriate

this rebpéestl akso I8y alligned ésiuchsthat they ard@peapiana rdgr&s:hapegav&rr by vectoral

concei vable. For th abi lisatio f the di
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the éﬁeefﬁﬁ%a gegﬁaﬁﬁ_%fsﬂga&%gpg‘gjsggbﬁsgg %@béﬁ)d BptdgMdtely, whereby
mrcullar,emmtstan sdﬁt drwthéreopanind shepes arencomeeivabled, in

particul ar after separation into corresponding fluid

constituents in the region of the blade segnents. In

For tﬂé %ﬁblﬁéﬁt*&‘ﬁ &he dlébHEP ‘hné@eth@' SAa8sHiGedéVise Bah exdibit at least one
e manner on de se%ment it can exhibit
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possibility that the openings are fornmed as partially

open edge recesses in the bl ade segnent. To enabl e

In orﬁéméet?€e4k)il%%ym8ﬁnf fdks‘éh%r@%'?iﬁ%& |He9ts°|mp'ié“?nanner on the blade

€S can exhi bit w he vertical pipe
segnsiiteiticaal dxhibieopéniags Jorrtherdosgmmaeatimtand hor fittinghofdthe discharge
connected to at | east one rotary slide valve. Using
line. 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
Preférablyt theptopenings can be arranged 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 blade 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 to 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



Followi ng the rotary slide valve, the corresponding

| ine sections can be connected via an, in particular
web@sisd7cal , nul ti bore connector wi th transporPCl/EPm®S4/002417

for the furthertransport ofSthe fluid constituents.

Through this transport line, the fluid constituents

can be transported for further processing, for

trans?ﬁrtgﬂltﬁé fluidBeRstitlietite. Theughathiutrbassort fine, thet iiia dodstituents can
hole or for transport to a rei nt roduct i on

be trapsrorterhéor further pracgssipgl w anRwoiRg tiansperickn e sea surface, for
I d feed
returi Rp T RLRGIS SFr HaphETE BYBinobubifele ' 1) TG
wel |l -hole Iine feeding the fluid fromthe wel | hol e.

In order to be able to separately control the flow fo
The igia Sﬂlﬂaﬁéﬁb‘tﬁ endimdtibpregprasriaTstan alspde uped smultaneously for the

rit i
fuid QRS Wifler P R b ificn LEThriEc B ftid el B ifeeeding the fud
fromﬂﬁlwbllhulmts throttle devices and / or netering
val ves can be connected to the flow control valve. In
order to be able to nonitor the filling level within
In orb8E 1S BRI AMIBED rafly '&8nM§F trieUfiow! 8k ‘éeﬁ:@ éhéébﬁ"ml@e afiow control
any tine, appropriate level sensors can be arrange
valvesabhpmiipalaselﬂatmnal Gdrebe avrangedacthapecifically to the
corresponding fluid constituent and, for exanple,
det erm ne whet her, where applicable, a fluid
For thO7dihdrupdhitodsg ra%ccftﬁﬁro@ oP'tlfbeflﬁi@icédr@ﬁltdéhtﬁ\mh?&tlbtdév&:es and / or
not assigned for disch ddition | evel
metesing yalvesan ke Q@nn@ctaéé@%a)ﬂow@@ng@hwvg gnal s when,
for exanple, a blockage or simlar problemoccurs in
the classifier or in the separation device. Afilling

In ord&MelbaBleUban®hitorcas fillfrer leelamithin thelcdnataitatuduaifd the various fluid
sensor device which is assigned to an upper end of the

constigents abranyntigng, o@PF&ﬁE“é’teoleVSl @@nsﬂf%paarbe@r@mgn each pipe .
sech%?.gﬁ’é%%é"%r P%%x(&ta n;%fédl ﬂg%' RC b8k 6'%“#, Hiid, & fituent and, for

pressure p eval
exangﬂéedmtsm[mswmtlmt whare lappm:ahlleradlmd\constntuegt has mmached a pipe
there is a particul ar

Sectipl 56 Wil % 39b 4ERONERE0F IsEharBPalt BBk ADe g [wer Sensors can also
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Var id constituents can be fed back t
in the blassifier acin tbe sepgirationodlevié’s crude oil using

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 fluid collects in the upper end, whereby, for example, the pressure -
prevailing in this gaseous constituent can be acquired.

According to 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 constituents are in particular sand or other solid contaminants



this feedback line to provide, for exanple,
conpensation for material and / or pressure. The
wa@orosespendi ng fluid constituents are in partiBCI/8P2004/002417
sand or other solid contam fantsof the crude oil and
water. There is also the possibility of feeding back
t he gaseous constituent of the fluid. For maintenance
of thep brdac"Blt At RhtdNThepdas AlldP ths! Pessivility 'of Fasding ok the gaseous
e advantageous If it is arranged as a repl aceabl e
constjtaent affthaflsisk cal | ed tree on the sea bed. Here, it is
sufficient if, for exanple, the container is
transported, where applicable, with the rotary slide

For rﬁ’a?llwt\éﬁaﬁEé’ ofeldanfey ef BNSesdration devive, twdnag@veftotheeadvantageous
sea. The separation device can be re| easably nounted

if it imarenged Ay espplatealla pee of arfo-calleq freeaen diiseat bed.sHere, it is
_own.frame structur i i )
sufficjgnt éf;’forp%ﬁg'gplevQ]Lc‘;,ggﬁtgﬁn%ﬁ%@%égrgggétglﬁ,p\ﬁ@%ébﬁiﬁfécr@ﬂ%ovrwth the rotary
slide %I@@Tﬁjrﬂ, mtilii® ofe BGrimddtontoditel stefacerofdhesehe transported
to t

e sea's surface together with the frane
structure. There is also the possibility that the

The {f:p%]rn%tb tgﬁéé’p E&n ibﬁfrfeﬁeg%glysﬁﬁ%f’éﬂ &n tt?&céﬁéé%%’wgﬁé%gﬁe frame, or it

art o Fame structure Is r
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, t parts, an
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to thd an?eﬁjrﬁa%etttig%ter%? Wﬁﬁﬂﬁzf RFRRNSHEMUFS THer8SS 8Nd ﬂioéf Mossibility that

f enote contro re 1s also the possibility

the freemastructuge ish oraephseparableleo tatanhaanaparopiiatel part of the frame
suppl nd control uni in rticular one which is

strucgqrg é’%té’ﬁ?‘??%‘f"% ih? 8@'3? Itféls.tef'?g?% T hen connected, for
exanple, via a coaxial cable for the interchange of

i nformati on and for the power supply to a renotely .
For tsé toatrebofdbatseparation deyice pnddisdeenstituant Rasise angirapriate control

. hecessary,. LO lwigd to differe ' .. \

ine G BEI8o b S3Eed e 10k RO SapAERn Shvice is cssentaly

remoi€edhirglidd. Therd kealsehe aossibiliteuf cennettingehs tsepargtionrdevice to an
particul ar electrical,, chan&ﬁover v

! ] l.ve. can be . ,
electogiaupsheand rortiel wMibi 1B RRETFUIRLPRS WHEh IS/mlfpAdiHinsplapg docally. It is
flui n ' : ' j ; . ion and
ten ChHFRERTES S bl QS8R ERETOLG ERrER S of prfomatin
for tHeapd\ser $upply hangmotaly sitahted aoatrol etadion. necessary, be
used in conjunction with a further changeover valve to
bypass the separation device

In order to be able, where necessary, to 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 electrical, 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 to the
sea's surface. Consequently, it is ensured that also when the separation device fails, no

interruption of the fluid transport is necessary.



and to convey the fluid directly via an appropriate
pi peline of the bypass pipeline to the sea's surface.
w@orsesrent |y, it is ensured that al so when t hBCT/EP2004/002417

separation device fails, no7interruption of the fluid

transport i s necessary. Various shapes for the

contai ner of the separation device are conceivabl e.

Due to the arrangenent of the discharge line or |ines

I's has been found to be of advantage when the
Variousrehsipesrfor thee sertainexl ofythepiaparation deviselarestossetyable. Due to the

Si | o-shaped here is.taken tq.nmean j

arrangpmar ot aat CLone P o8 SR AR b LR B hayantage when

the cBRtdhdris A8datiallynspHeirRal bP sits:sRAp6d t Sild-eRhpsE herd &Y taiken to mean
necessary, at |east the container of the separation |

an agtrokiceately cylisdrigal sontainesywith spherical ¢aps mstangedeat hoth ifs ends.
nodul ar manner. This neans that the container can be
renoved conplete fromthe separation device or also,

In ord& toS¥BBletto replaceawhepp aecesshry, airlebsitbie comtaiaenef the separation
half. Simlarly, there is also the possibility that,,

devicgus a simple maiarait capria eeRgtiustedin areodyat mangeri Hhig means that

the cﬁh{ggrkejn@h@eel:emﬁ\(@d 8&%&%2 Erg)_rr? ﬂﬁ?ﬁgfigﬁ deQRUEI R, for example,

ef contalner's ar construction

only BRI @RS dnd Aoslowdratortainee hadfl Similarhgrthappisogisodhe possibility that,
frame of the separation_device or to parts arranrged in .

due fonthe GHRIAe FONSIHANORSO! {15 CERtARATIN 8| SITGIS ngnner, one container

shapd R4n%5s o r‘?\]/e\r?\;]éd b aRotral IBHEIMSY i fedTha! tholiiak @BRYRSkton relates
separa e?y ere necessary and replaced by other _

in a piaitss. mhnnérhalsbdiol awiapgropriataftarge mfthendepdiration dewice or to parts

the inyention are explained in re detail based,on .
arrangRd g anRSE LGRS, dOLEXRR ST JoufeniAlelngse various
parts3RVEN bErémoled sehaitdly SIerh rreckissaty AEDRGpIATY bpbther parts.

separation device according to the invention; Fig. 2 a

section along the line MIIl fromFig. 1; Fig. 3 a

i np bR 0, PARBURe o e FERIBR AR Gyhinea m more
detaiFb8sedon fih@figred iA ¢leé enbloskdrigawing. | i ne V-V from Fi g.

1;Fig. 6 a section along the line VI-VI fromFig. 3;
Fig. 7 a side view corresponding to Fig. 3 for a

The RSy SESHUWIRNT

Fig.1 a side view of a first embodiment of a separafcion device according to the

invention;
Fig. 2 a section along the line lI-Il from Fig. 1;
Fig. 3 alongitudinal section through the device according to Fig. 1;
Fig. 4 a section along the line IV-IV from Fig. 3;

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



Fig. 8 a classifier device for application in the
enbodi nent according to Fig. 3, and Fig. 9 a schematic
WO doams4723 i on of a function diagramfor the sep&r/apri004002417
devi ce according to the inv&ntion. Fig. 1 shows a side
view of a first enbodi nent of a separation device 1
according to the invention. This exhibits a spherica
Fig. &€ 0% Sdifh ol iidine VI-8l seeblgl 3zomposed of two
em spheres. Tn the | ower hem sphere in Fig. 1 a
classifier device 11, see also Fig. 3, is arranged.

. _The container 7 is ar j . 56

Fig. Tuniechiopagacorespanda IO RS 3B dsd R hbUftiG® s 1 o
this respect also be forned of many parts and be
capabl e of being dismantled, so that, for example, _.

Fig. &orat classifie7devine fier aprlicaiien tm@%thdn@ergﬁ@@rErﬂ@tp Fig. 3, and
part of the frame away fromthe sea bed. Bel ow on the
container 7 rotary slide valves 42 and a nultibore

Fig. Fonesdreintit angstesioneof eal. fuctiow dlagramesoratiee separation device
arranged bel ow the nultibore connector 43, on one hand
f oradceeding do theinvenfient o be separated into its
constituents, see fluid well-hole line 48, and on the
ot her hand for renoving the separated constituents,

Fig. B§RoWs Residé 4iewtbf arfidst4émbaodinseid iof iacseparatidrhdevice 1 according to the
transport |jine 47 is forned as f ecigack | i ne 54,

invertiBno TANE wNIHS s SANGFIEALERNIRINGG { WEIGTL & FRiersaRy composed of two

nomiSiped i G0l HERiiSuichan Fid-H| 2 Hjqegifgrebicer 1 Mee also Fia. 3, s

arrargedFTha dositainer 7i is-aganged jn atiearhe strictuse faawhighds gart of a tree 55.
appropriate flujd well-hole line 48, see al Eig.

The PaPetoicliean (b Wy iasPeRLTs0 e ioraisdS dnfny fafts dng pe capable of

beind isindniidd, WBCHARY 6N SaRiieneohRiiNGeT oA B kahsported with the
eparation device 1 and a changeover val ve 59.

assotiatgt part ofithenframs: away FrENEECAR bedl ve 59, see Fig. 2,
this changeover valve 59 is used either for feeding
the fluid to the separation device 1 or to the bypass

Belo®f of eSeh@bitier on rgeny atidé wdldes 012 tne di maltibofeednabctor 43 are
the fluid to an appropriate pipeline, for exanp|e,

Cin43, on one hand

conneetesk A tvriof lines wie AMAngad belw dhe SUOYRLAIE
or UL BT SRR SO ERREN, ST IENE e 40, and
on tHeeowlet hind fdheerhbuing therssparatedtconistituerits seeglinest 44, 45 and 46. In
addité'j;;ar]qze{ﬂt @ééﬁrgﬁ’@ﬁ @r?eiagcgg f(grpr?e ggtaa.eré%[)agl?ﬁiag @4?%%055% which sand
and water can be fed back as separate constituents to a tree 61 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 fluid well-hole line 48, see also Fig. 9. Parts of the fluid well-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 either 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 fluid to an

appropriate pipeline, for example, refer to Fig. 9.



posi ti oned above this constituent in |ayers
corresponding to their density. Apart froma division

WO pa06/08€1y®r s or separation into fluid constit uRCI/EPZO€002417
to the force of gravity, separation due to centrifuga
or centripetal force also occurs due to the separation
device 1 according to the invention. Fig. 2

Withirif?ﬁ% gc%{%ﬁaﬁﬁ'ér Ghé vaffeuk Glidicenstitubatd ARe attahbedl e®@ehiidlly in layers

l'ustration the various |lines for feeding
one dbloeefthaiathanin ther dirastioni ¢fghe eriies) hreighid! .| Thedfluid constituent with

e ERRELASHSRLE Ml R Pl SEEER 5 20 S grpuonts v
positibA&d g@% %isoébr%@i‘l’dé‘rﬂ i Ié&ﬁé?@rcdrr@gﬁbﬁdlﬁgsim theﬁrdbrtsﬁwnApart from a

according to Fig. 2, first changeover valve 59
division tlhtoalayessem $@n>arytmn sn@pﬂuldséemtane@hs fiue tp| thegforce of gravity,

| ne 8., Fro f d e
separagon e dparaiiriigel el el FiEs o aecrfHRE fo A€ separation
dewc@plpéé&frdlﬁbecofthé"lrﬂ/efmibﬁt ituents. Directly in front of
he changeover valve 59 the fluid wellhole Iine 48

exh| bits a branch which |eads to another changeover

. al ve | f, thi erin9 n;
Fia. 4Bt Enfth b el Sl OB LN EEP 4, o R ystaton e
varioG€ihés fdr feddivypinesidd amd far demeumgftbeobe:p‘araﬂeel ﬁdldlodnshtuents can
an appropriate pipeline 60,

in papissl Becaan Maireastatac ¢ fivig. vy rud oil is passed to the
sepafilion, !;é?ﬁ%@t I.a Jgﬁd‘ﬁgf 0! t HansRotHer!, | A&%rdifg 9 Fi 6|2 to a first

cons ituents exhibit the thro
changesveresahie 88dvith an esseatiallyglshbped settiandf thé épigl well-hole line 48.

| f
From igs tha il Enbashareare o e agiaraton Gadtadclf sepaption into the
apprc%ﬂ]'?até rflﬁﬂf@%‘iétltuéﬁ’@ éﬂeéﬂWIMrbnt dfatherchangedaatv e 6'9 the fluid well-

renoved via the other transport lines 45, 46 and
hole #iTe 4Amxhibits aibrameh which lepps do aeoiherahancearenyalve §9. If this other

changaﬁgecr:gqjt% egf )b(st éﬁéé ?&g’g hﬁ‘ne’roéha‘hggro%@b/ Iv@n oé‘é& the separation
dewd@ﬂ 9§ ihjhadest BhESS direct fueeob dis floid foi an a’bpa;mwﬂeaplpelme 60, see
gltudl nal section through the seyi)dar ation device 1
also Etgc rl$|mzfsnbjeWvltj\ouisepﬁfatt'ﬁnémPutBGrf'él 6@nstiueRist her
figures, the sane conponents al ways have the sane
ref erence synbols, whereby these are only partially

The \V@fduSCtmpﬁmlirmM i 4, 4<ﬂseand:é7 fdr the fluid angsiduamlsmxhlblt the throttle
the container 7, This e C’s a vertical

devia 50 aaHon metaring, daves o1 @i duberbhedsspal 14159 A law control valve
49. 1 Y AUSELtel AMbShinient 886 Rethbddill of J2R! dWirs via the transport line 44 and

oil, water and sand/water are removed via the other transport lines 45; 46 and47. 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.



A | arge nunber of entry openings 30 are arranged

Wi thin an appropriate pipe casing 31 both in the
wa@reossd7es ential direction as well as in the VRPCT/ERZNN4/002417

direction 22, see also Fig.108, of the vertical pipe

19. The pipe interior 21, see also Fig. 8, is

subdivided into different pipe sections 23, 24, 25 and

A cla%ﬁiﬁe{f Bﬁv@é e seftdyedwithin thBedneiRst 7 PTHIS é‘a@%ﬁsoé‘ vaRstal pipe 19

er pipe sections are arranged one_above the
exteminh@m the vdrdcalatiictiodioeatraly irethe eantaipge if whlpb is essentially hollow.

i s as o a correspondin | t
Alargs gl Rt eGSR0 Anerangst D RN doetBPlpis ks casing 31
both ?ﬁﬂqé@l’?é&ﬁfb‘?&w il HirRietiob d%ﬂﬁél'l agsn e &@ﬁhcaaehrb@uéremzvgde also Fig.
romthere gﬂroprlate delivery lines 14, 15 and

8, of II&e vérltlealcmpe\ﬂér Bimiee indRion? 1. seeAlen Fitath ivaubgivideddnto different

ive S A0 5 358 78, 206 Pt 25 P41 el S856om anc

otherﬁﬂﬁétse?:ﬂ@lﬁ% bhearahyed dnetaligeliBe dther il t&esioﬁglﬁ!dld@lvdlc&tlon Each
in the container interior 10 also exhibits a ran

pipe cﬁ‘erDadé asaioned 4037 GANTaSROBKINGH HUIABPRRIteRtt Tif dUNd constituent

ool R, 108, 2, i QGFREsind Ry ophinb9p g can be

remce@toflbmetieré by appromiatardsideiyn lives H4c atfe andat@d Thbodelivery lines
90 in the circunfere i% di,rection, lebt z?]lirowof
exhlbjb@ﬂpr@@ga@enqm@g@s b 46 PRAFY s(geoﬂlao H9eBgWhidypshIn each case

| 7
assngi'u%d use’ﬂg P\é?ﬁét%‘eﬁ g@c §Qﬂﬁe@§ r}2§ Apyﬂlefreﬁleﬂien@é“tlé& pipe 19, the

atlon a or rmuntlng of
clasdifieer davicd 14tiirs d:rhmcgatdlmerente:sloar‘i@ alse ee(btbainoa mmaf blede segments

57 N s A e 58 A ekt P o, e

vanoﬁFQf?ﬁdé’fse@m%ﬂtsr ay, @N\@Mlcfnrlﬁ"fhé hrist@tdd ealbodiraentfbur $#€ arranged in
f or~ exanpl e, he two di scharge lines are

eachptmelpaaadoalgwtt o 'tﬁ]og‘m ﬂwr@‘sr@ﬁla{l Htr@gmn,t@@ll@'b@rmg@f openings
3 sfg?argrgeagrq%sgeﬁdﬂggé %gl qsg%freé?arfgg gﬁfhee s ?lﬁ\ﬁg%re%ments 37. The
open‘i’r@ﬁé 88 sari liyédsﬁﬁtth@rm:céa"nmé’dkatdﬁanaﬁ c&rraoaﬂtmg af ¢l fiyst discharge

several interveni nglabottoms 33._ Through the se&ar atqﬂfp
line 88 an theljsecent diselargening ShotTiese d3chanden essentially

t T h
radleﬁlg &ftwapﬁ?s g Blggledaggc [ onsgg\gﬁﬁb@%vgtﬁl ed%ﬂ ral gaway from the
vertlctéleplpétm vess misd)oor axanglde, Fig. 4. The two dlscharge lines are passed
through the openings 38 or through the openings 38 formed as edge recesses 40 and

are mouhted there.

In Fig. 8 it can be seen in particular that the various pipe sections 23, 24, 25, 26 are
separated 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-



In Fig. 3 it can also be seen that the classifier

device 11 is essentially arranged only in the | owner
wae@siost17® of the container 7. Here, a certai nPEIBRIW4/002417

of separation of the fluididonstituents occurs due to

the acting centrifugal or centripetal force due to the

spi ral shaped arrangenent of the appropriate discharge

shapédlg1 Eﬁ%nggﬁ]etnt‘%f fhé’é'b@rbgﬂhﬁb?disﬁhéﬂg% i@l @n theiresitePBide in the radial

arge |ines exhi bit openings 64 through
directigi, cthet lischaogel lipess {3t (Béntextittith oprBINgsed e&trowelhswhgzh the fluid

cons v b, R AT L B DG O PSR HeBrotost it

alrea&ﬁr@xﬁ' 18 tHY eidchirdd Ilnehmtcﬂdﬁ@&fon@éﬁdeﬁﬁﬁt@ﬂ@ﬁﬂanﬁrﬁ number and
e openi ngs can be sel ected depending on the ty

arrangement of ythe apenings eare besselegest depending qsw&@styrpe efr flwd type of

fluid %qqsélhé@tg afi%ﬁ%%{rg%?%ﬁ ﬁéll ﬁ%'%rn%{gem rcgéré ﬁﬁe{hmqs 64 can be

aligné$ foPeRaiiplél with éwdit opedingesudbythiabét idiopesit inan dirkctidre given by the
resulting force vector of the centrifugal

directipmof the iresidiing dorsesvegator ab t@%@@nwl&ﬁ'w%gpqvﬁag%ﬂ forces at the
Spec'ﬁgaﬁp"ﬁ thenupesr end 53 of the container interior 10

e prpe Tnterior 21, sensor devices 52 are
arranged. Using these, it can be found, for exanple
as is alrea resent as stituent 5,
dy n o%&ﬂ L

whet h
At the JoBeoeng 23 ofnE BT HEHCA 1881, SN ARS PP iRl densor devices
52 ar‘gurét}ﬁﬁgeﬁgyg rie° fHéls®, Wcéﬁ'ﬁeefcﬁ}ddf Sof 'é‘?‘(aggﬁe ! \?Vh@fh%?etj‘gs is already

sensofs, which are assign
presermasmmsptqwt §ethe type dfgast ¢an badetersineédiand, where applicable, with
consti tuen are illustrated,in Fig. 3 for the

which, prgssyfe ef ﬁ"?fﬁ&(ﬁ“a %99 1§ P[F%¥"Y ne 20, through whi ch

the fluid is passed to the separation device 1 under
hi gh pressure, opens into the |ower end of the
Furthee level siengdise witich Bine assignedetoi the variqusePipsrsealigpRdPhgne various

fluid (?c?rﬂszlg nje 'agel ngiﬁllﬁgkgefgé hj—?‘g t%ﬁ)rr‘?h% ggk% %fnﬁr‘}lﬁlﬁéﬁgn

vertical pipe are brought out at its | ower end through
slide val ves 42 and multi bore connectors

A 'ﬂuirsggrégé%e@r@egfbw hishethieafigid 1 P2sERS P e separatign devide 1%under high
I - r f ged |

orosdf! gPEDS HifShe Bphe a0 B B D4, 9 W oxits in e

correééondiﬁg pﬁﬁe sdatidr23 deliis éxd trgareﬂe thé dischargeslinasutht3. All pipes of

the Ilgegdqn;rgg F;gﬁd{qqgccglv ﬁﬁé,'a?%sqﬁﬁé t}sqg\%r le'n%S’[hrougia}'nn rotary slide
valves 42 and multibore connectors 43, to be connected on one hand to appropriate
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 to 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 bottom plate 35 here encloses

the vertical pipe 19 which extends from the bottom plate vertically upwards. The delivery



Fig. 4 shows the container 7 at its | ower end, whereby
it is closed by a bottomplate 35. In the bottom plate
W@ 200684775 hol es or outl et openings 36 are arr aPQgBEP2004/002417

Sand with, where applicabléd2 water flows fromthem
see also Fig. 8. The bottom plate 35 here encl oses the
vertical pipe 19 which extends fromthe bottom pl ate

lines Y47 tl‘ticazﬂc# ?’6 %QH@HQ?IUlde&ddlﬁ{é Zﬁrc‘é'n' Be8eddin e ﬁé‘rﬁcéﬁplpe 19 in Fig.
and the uid feed l1ne 20 can be seen in the vertical

4. pipe 19 in Fig. 4. As already explained, the fluid
feed Iine 20 opens into pipe section 23, whereby this
section is joined to the discharge lines 13 and 34.

As al?é”é?cg? nbr%ﬁ%r Qﬁ?'ﬂd@%&iﬂhﬁédch éébﬁéhmcpfdlp‘éaééiﬁlo@n% whereby this

a spiral shape upwards, see al so Fig.
sectidfi i joihechie uhbacuscrmgadmes 137anshad bEhese disshakge Ime§oextend radially

outwdR AN iR S R o B aBb g hi ch

extend to the inner si de of the container wall. In
Fig. 5 the transport |ines 44, 45 and 46, brought out
In Fig.atittel biadesegmends 3Zrean be sepniwhigk @lstprarudenadiedy Qufwards and

are agr@'gggrg:vinﬁ’ﬁgﬁlg%llscp}%mm tH Jujcptnq lgé%\;t\léf'plrgaf& ?rp hilcgfextend to the

mner':sh&e ofPtHeodédRaipendallt o a view along the Iine VI-VI from
Fig. 3 frombelow, so that transport |line 44 and fluid
wel | -hole line 48 are arranged exchanged in conparison

in Fid % The tralspbit 1588 441 £26hd 98l BroRhtSaRTabRIPRiERards, and the fluid

vari ous i nes ror‘n ou are fiangejol ned
well-haélet Iineﬁ486c§an be pdriitblarly egeenatThen fldiev62 ezan Beded7to the separation
_corresponds to an trer nbodi ment of the separation
devicgel vigd ffm&eam?ge e invention, whereby it
differs essentially only due to the different
cont ai ner shape fromthe enbodi nent according to Fig.
Fig. 8. comespands3td fee viewntadonge the dines YéMl i fsomy Figohk fianal below, so that

vanspoLRE 4TS ARVl 5 5ot 0080 8 LI Bomperison t

Hg_gen1spheres arranged at its ends. The correspondi ng
classifier device 11 is arranged both in the
cylindrical section and also in the | ower hem sphere.

It cag rl]n pa [df3Pbe seen in which manner the various lines from outside are flange-

joined 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 spherical,
whereas the container 7 according to 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.



pi pe sections, see Fig. 8 in this respect, are forned
in Fig. 7 with a longer length 32 so that accordingly

W@ 2@sm84785 accommodati on vol unme is avail abl e fPCT/ERP®04/002417
various fluid constituents.fhe other details
correspond to those according to Fig. 3 so that a
repetition of the descriptionis omtted. Fig. 8 has

The @ljg ?%Yalf%eé&rﬁgﬂlﬁdd@ﬁ?%é% aecordIie tcS)'qu\ﬂhB hsoctrﬂat @ repétition of the

|t on 1t s be noted here that | ade
descriEipmestenifiéd. whi ch exhi bit approxi mately a
guarter-circul ar shape, can also be forned with a
sem circul ar shape, i.e. they can be nounted al ong an

Fig. @ﬂ%&%ﬁé bé’ér@'ﬁ%rﬂron@fj ihsrplrestionseEINeTIy S30Mh hhdition it should be
vertical pipe 90. It nust _also be noted that the bl ade

noteds bgreetitat B tﬂa@t@rsegrr@rtts; 3Fi which pxhibitzapprexigiately & Gigeer-circular

shaphy s S5 6 T EAy R SR iy BRSAUEEo} bt o an

approptRRe diarhBeerdos tHeabiele! samraenS, od4he Warticatepipe 9Galt must also be
the quarter-circul ar shaped bl ade segnents have

notedk dfsaintheablager searaanisl af asePEHRY dad10n 8 Rave mdifer@m shape in the

emb%f r%%ﬁggcgﬂ)ﬁpﬁ’qé: (95 p%cg \"ﬁéé:{lh gggalsé g&g{é’%ﬁ(’{%laﬁiﬁi%ntral cylinder

sectl&ﬁ)QB élj}gjo’ﬁ lthie adisoirgs, lies 0BeBUnghiSanéans tthat mmrnmaﬂer-cwcular
of

ischarge line it | 0|nted out that the
shappl bifide | SQREH T BRVE FEBBRYAINL FESIRRGHIR axdapions I the embodiment

acco%ﬁ&f A I7""(/vh| W&ﬁt@nﬂ%l@ﬁ@met\;ﬁtlé&ﬁﬁ;?@ﬂb! ty that the

‘are so clrcu osed.

Furtherm)re the edge recesses can al so be | ess than

semcirc so that, fhey take up the dIS har
With Fesnect K heaiies Perghe ¥hnsk R Sosbardany BRERELET o PHETings 38 for
the élg%ofr%@tthend%%ﬁafgf lidesk ik bpaiaitdch udrhbt ey oareofn tihe illustrated

ration device accor di n to the invention,
embegiprenp appteximatelyisesticircular. iTheie is atsedthg I@%Séblhté{;léﬁt #e openings

the various constit e
are siefa eloughae e b et hafl s Feosoes 1Rl 435 e less than
semi¥iréul&©saltHasineydak@upahie 4 charhaningdd less¢hawhalict ors 43
arranged at the |ower end of the container 7. Here,

the constituents 2, 4 and 5, i.e. sand containing

' Fig. %}fﬁg@p%ﬁ!]aled;%ﬁfﬁgg;;%%gﬁ{uﬂpltthggﬁlﬁﬁr&rﬁgn@x&f dé |b|ng the application of

the sebagatiohdevice 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 cbntrol valves 49. These can be controlied or actuated via
control elements 63 or actuators 63, whereby the control and actuation occurs through
appropriate signals from a supply and control unit 58. From the flow control valves 49,
the corresponding constituents 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



exanple, Fig. 2, to the flow control valves 49. These

can be controlled or actuated via control elenents 63
WORr00a08472% or s 63, whereby the control and act uBCT/@P2004/002417

occurs through appropriate ®Wignals froma supply and

control unit 58. Fromthe flow control valves 49, the

correspondi ng constituents are transported further to

feedbfL:\IEE lihB5 it 'A‘ﬁ %@fbgﬁa@elé&ﬁc{al é&ntfmtd@wcegwytféw? afuators or similar

er e e then f back th
equipendntast sea re’magemn:e eimbok 6Ba $xaﬁe@lesalsomssagm0bm the eotary slide

electrical  control devi s or
valves i His FlfiieRine €0 B8 antRihd cBlebpm BN 562
exanpl e al so assigned to the rotary sllde val ves 42,
the nmulti bore connectors 43 and to the sel ector valve
The H9d camstituemnit dom@ptuajlmortv(@ya@ het the P} Tdeviesased via analogous

vices to the
deV'Cﬁﬁg%lﬂ?%B'p@hn%%Q EF'}do Stggge Ogth?‘ﬂ@ét\%g? gaaggl;rface The
two changeover valves 59 are illustrated in Fig. 9 and
it can be seen that on cl o&&g t he sel ector val ve

The tassthpmgeover valwepbfareilustatehin big- 9 hgan ke f%at on closing
the sé%%f] hvaY\?e §§ %g%%@%t%otottﬁ '@éhr@ 0 5h G&V%infi@e{héldfhé*r changeover

ara I on occC

valveV50 N fddie of ahé Uiuad mutheaaneelbhole| Imé a:s tmttmellsiepamtlon device 1
t he’ separation device 1 the fl

occues; NEh e wmumqmtfeaan%earsgwf%@q % {iseharstion device 1 the
fluid g:%ﬂst?) tcBﬁ% ﬁkﬁf RtHRSRE \F}F)\I;e éfa?aﬁ&? wY’t@tﬁlEldSéHﬁsﬁﬁ%nts via the

enlng angeover assigned to the
pipelipiens0 it eh@(i)v&ted surfase rlug openiog lee changgewrevalvalSgeassigned to the
The separation d can be |Gﬁegrated according to

pipelingesq Al fIOSHIY H’I\er ?H} ANARPVER VNG opriate tree 55 on

the sea bed, whereby this tree can be part of the tree
61 assigned to the well-hole 6 and anot her,
The sepaqaaomctawaa decanmbecintagsatest aeeasding thhihe invientier dirgstly into an
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due to the fluid extraction. Accordin
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v, 5 55, 5 6 mRSER] St hdobbssrs cue

to th&fiaRI Steactiohh sinpl e and constructive neans, al so
wi thout in particular rotating

According to the invention, a separation device is therefore provided in which a fast and
economical separation of the fluid into corresponding fluid constituents occurs, made
possible with simple and constructive means, also without in particular rotating
components of a separate classifier device. To this end, a combination of centrifugal
and gravitational force is applied which acts on the various fluid 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.



conponents of a separate classifier device. To this
end, a conbination of centrifugal and gravitational

wo 0008084735 appl i ed which acts on the various f|EBCTEP2004/002417
constituents with differentiSdensiti es and separates
theminto |ayers within the container of the
separation device. Both the feed of the fluid to be
separated as well as the renoval of the separated

fluid constituents occurs directly into or out of the
contai ner so that thSERARA@QNé?%VICES conmpact and
consequently, for exanple, also easy to

repl ace. SEPARATI ON DEVI CE O ai ns Separ ati on device (1)
for the separation of consgaimests (2, 3, 4, 5) of
different density, in particular of a fluid fed froma
well hole (6), with a container (7) in which the fluid

isswapador Beuchith Bl R oEPhiafol A find il 137 3,3 of diferent

5)delr'1§itjﬁglnC|§éH‘tlbufal#Qﬁ| a filaid fed frohha wallirle q6Y,ewith @ncontainer (7) in
12) or using gravitational force in the

v@vhlchdhedﬂlﬂléc@ﬁ tnast cpaltialt @ftes Rntih vienat least one feed line (8) is
cl %Sp%.'rat?ﬁ mnge}{%gcﬁwgli'{% rrg{tsc' I(?g?a?fggﬁ ué?ng?‘ dhe‘ﬁ géleﬁ}rbé’rin the radial

emé@tlbﬁ (vDeart sohasigg dravitatioha) fores irethei \mytm:ai direetion,
radial directjon (12) outwards, for the discharge of
t ieharpgterisest i thal, cont ai ner interior (10) and

deel bl\égéﬁ’le ( gg\?‘lﬁe((w F;%La;’r‘r H@q in Q'Ié\ﬁ@r éé’cﬂdhe(gl)‘?ﬂttﬁé RBhtainer interior

eri or evels 1n the v tical
dl(ne);twhrmh( 47 Jeadtoexhibits smeadischargd nlmd (d@r),sektam@lmg in the radial

Cireaion 12 REBRREIS Re SELERSH I By Botaner trr

f O(‘I Uﬁgnéﬁeh\?@&thn@gl(@@ efs, 16) joﬁrfedj!ostﬁbafo%@alﬁélewt%r( 16) at different
ah” approxi hate spiral pe. Separation devic

ademlslnmgwet vertical direction (27) éqmramcete@ar@féd fluid ﬁﬂmtltvﬁ@s (2, 3,4, 5).
di scharge line (13) extends froma vertical pipe (19)
of the classifier device

Separation device according to Claim 1,
characterised 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 to 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).



(11), the said vertical pipe being arranged

essentially centrally in the container (7). Separation
waelewsost7atcor ding to one of the previous cl ai NBCT/EP2004/002417

characterised in that withi® the vertical pipe (19) a

fluid I'ine (20) termnates fromwhich the fluid enters

the discharge line (13) via the pipe interior

(21). Separation device according to one of the

previous clains, characterised in that the vertical

piSepafdtiyn tsvise adtonditegit one hetheoprgiiougialaimsdi r ect i on

(22) into, a r of pipe sections (23, 24, 25, 26),
Q‘Eft?ﬂ Pgﬁln;gﬁé anot her, whereby the fluid feed

'é@? vé%g%t E@'ég(‘g@?‘ﬁse%bd?waea'lﬁ fie lom gﬁtldih'apmré@lfdn @2) |nto a number

very lines (14, 1 are arrang
vmdfrplpmeectlcmst 23, &4 25( 28), ware_vtg f’r@mmaag‘g@rdw ereby the fluid

pifpes 3eeR?§ﬁtq‘°’r§§§é‘f‘é§§aéﬁ2ﬁﬁtiﬁwagﬁfp@e &ifost R i g, getivery tines

0f(13fh135 P1eY\dr8 wragRidmith e @stheehds 7,28, 1281 iresatly case in further
openi ngs (302 are formed in the pipe casin 31) of

t hpdpe sectians (28 88, 28)9baue thedisst piesretioR{FdA of the
further pipe sections (24, 25, 26). Separation device
according to one of the previous clains, characterised

I rséﬂaaaétm Heviee accedingto bhe optmpmmsommqszs 24,
25, i s variable. Separation device according to

or@&!’ﬁctelf@qﬂ'@/ﬂ'tﬁis cl ai ns, char acter| sed in that the

@ﬁfﬁ%ﬂﬁ@ﬁ%éﬁﬁ%re%gﬁé ’ngepa C)gtﬂ‘ JE% a/rertlcal pipe (19) at

th@ﬂGntﬂﬁe tég&orpbéme)mstrmralpmseaiimas6(24325si%ﬁj in that
two discharge lines (13, 34), essentially coil shaped
radi ally outwards and

Separation device according to one of the previous claims,

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 outwards and

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

10.  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.



runni ng vertically upwards, extend fromthe vertical
pi pe (19). Separation device according to one of the

w@e@3ioeirss cl ai ns, characterised in that the di BCTYEPZPO4/002417

11.

12.

13.

14.

15.

16.

17.

line (13, 34) exhibits a nulfber of openings, in
particular on its outer side, essentially in the
radi al direction. Separation device according to one of

SﬁHr?NdrPHéw%b%ic@Brdlﬁ@ﬁf a6é of theesrevibushasinidie

I er device exhibits at | east one bl ade
secgm_facte(rlﬁa)d m’dtatudl ng radi al |y outwards fromthe

Sesit ot (TR, R e BRI, 5B 89) protruding

blr@éﬁﬂ%%ﬁﬂﬁé‘ﬂds(ﬁﬁﬁ tﬁébéhicblsplpéﬁ(g) ngs (38) for the
acco ation and or mounting of the discharge line

(13 34). Separation device according to one of the

I ch t
(seapeliort PR artifAg ha 5P e pr s dmiECT O
(Qﬁ)arg&téﬂg@ophﬁﬂﬁtsegrrent (37). Separ atl on device
according to one of the previous c characteri

" fherblade mego)RNi(Agh SXabItS APENISISHEP) def Hﬂ%@pﬁt‘p@mﬁs tion and / or
| ad t (37
STl GE S IRG (1534 She oF "The. or evi ous

cI ai ns, characteri sed in that the container (7)

exhibits a bottom pI % closin tge. verti cal

p.%@q@mn dpvice cPed Ehegpdds dfinast *fhe
ddmam (2) W|th the greatest density.

Separa I'on devi ce according to one of the previous

cltheropenings (38) are arranged along a radial outer end section (39) of the blade

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,



characterised in that the delivery lines (14, 15, 16)
within the vertical pipe (19) exhibit essentially

waeossiosa’s y running |ine sections (41) which aP@I/EP2004/002417

18.

19.

20.

21.

22.

23.

connected to at | east one ri8tary slide valve (42).
Separation device according to one of the previous
clai ns, characterised in that the Iine sections (41),

f dHARCcREriddein fHatry slide valve (42) and using a
mul t1 bore connector §43) in particular electrical,

c dhe bipecsrntions dd 1), JolpwiRg Jbe trofan slde amlver 612) sB1d using a multibore

f t he, f { h

BB b A ABERP Hleded"Eah th CofBbABaRSpon nes (44,
cl@s 5, 4??%r6tﬁé¢mtﬁ@dran"sdohadf the€luid conktitests) i ne (20)

is connected via the rotary slide valve (42) and

el ectrical nultibore connector (43) to a quid

wertPaigign pefleeghibrdfil i ohE i ind Bfeviodd Qalbe™ [0
t hshgraeterised Mmats char acterised in that a flow
control val ve %’h arti uJ ar electrical

artheflyéd feed {lﬁ@ 2 rtecﬁq gla(tj;@ rofgry sligle yp);(e (42) and electrical
SeRafiBbte ﬁoﬂﬁéﬂ{t‘é? @C@Q'ﬂ'&ﬁi Wéllq{lﬁe %het @8 Wkﬁc‘,’ﬁ the fluid from
cl arns, eri's at

charac rottl eV| ce
artfle/welr haler(8}.eri ng val ve (51) follows the flow
control valve (49). Separation device according to one
of the previous clains, characterised in that at | east

0 DR adcdrding tOBRE of the prAVidliPBlafts | on (23,
22‘%‘%%59%?%% epae} at |ron§deV| ce accgrdllng tg one of the
preharacterised ity that

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 according to one of the previous claims,

characterised in that



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

WO pa0s084075 (10) and / or pipe interior (21). Seper/BP100£002417

24,

25,

26.

27.

28.

29.

devi ce according to one of ®he previous clains,
characterised in thatat |east one feedback |ine (54)
is provided between the separation device (1) and the

weltl e g she Bledb@ER M5O Ts Proviaed MERNEEH B E6paatoRTdevice (1) and
the previous clains, characterised in that the

sdhanegli oledB)i ce (1) is arranged to be replaceable as
part of a so-called tree (55) on the sea bed.
Separ ation device according to at |east one of the

Pr&yptafiof |d@bi6§,acfébﬁiiﬁ§t@bhéeﬁ the Pfé\ﬁéué Bairagpar ati on
device (1) exhibits a franme structure (56) for

mthanacteriged gnthatt he container (7), lines (20, 44,

e spaltosidayief VT8 anabalo o eblac-ED S PoR ditso-called tree

pqggb@nshgggbmﬁg_characterised in that the separation
device (1) is connected to an electrical supply and
control unit (58), particularly positioned |ocally.

S . . Y .
roaaati] dBeibeaeoBriAy b BPices: BAS find Bttty
vathvaract&ised in fleatt i cul ar -el ectrical, is arranged in

the fluid well-hole line (48). Separatio evi ce i

A58 SR G001} PTG (296 BUNEIHES (BPEioh Gretigeat least the
| edrli@her (7), lines (20, 44, 45, 46, 47, 48), pumps, valves, throttles or similar

equipment.

Separation device according to one of the previous claims,

characterised in that

the separation device (1) is connected to 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.



a bypass pipeline (60) branches fromthe fluid

wel |l -hole line (48). Separation device according to
wWor@s08477He previous cl ai ms, characterised i n POHEP100€002417

container (7) is essentiall spherical or

si | o- shaped. Separati on device according to one of the

previous clains, characterised in that at |east the

30. SOUAhAGH deVitelatcBidin@ibag of tns revidisoeiaims,

characterised in that
at least the container (7) is of modular construction.



