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Description The invention relates to a separation
WQEWSY84T®r the separation of constituents of PCI/EP2004/602417

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 fecSERARATHYN RBEWICEf 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 WO 99/ 25464. In thi Hadii a gravity classifier

is used for separating di fef erent constituents of a

conveyed fluid in layers, in particular into gas,

water, and mneral oil constituents. The vari ?,us "
The #yietiohysiatesala & RERAEIRDJEYCE &@pﬁ?ﬁ?’@ lon gf copstituents of
diﬁerHﬁP&énﬁPydofog 6 ﬁpﬂ%ﬁegla‘?b? a AAEH i@ afwéilRole, with a container in

clasSitrer, a sb-called cyclone separation device 1Is
whichatteofluid is sgparated rad degstwaridliy aftergardering vienat leaglonk feed pipe, by

onstjtuents are separated and then the_|atter are . .

centrfugpl; 5rein Fhe el BTEto aBf 4,of RYalhe-iasee igraully in the vertical
direcGE b R8'condti@eAPpags. of the invention is to inprove a

separation device of the type nentioned at the start

such that it is constructed nore conpactly and in a

.. sinpl e manner and at €..S | reliabl .
This Fl SE SR GVl 1< olos PTun e byt BT 3o7464. tn this
meth88ld ¥eRivityClassifiér lsh@ssd R sdparating diterentl Bofstthbe®! of & conveyed

solved by the features of Claim1l. According to the

fluid imiayiers.oin parisuksdaiongashwateruand gaingral eil ceesiituents. sfhe various

cons s 5 A e A28 BY TP 1 B TRYY dh aroprte

contafigrpohehe ciassiflays® so-salisal aytlonedseparativhedevice is also arranged
centrifugal force. i eed or als

Fal | owi ng .t he f al,r ead
- througly mtHegn th%gg%%sa@fﬂ%ﬁ%‘g(é?q f'EUr?é‘t% et PPP%‘&?S g deen the latter are
. _ _ ity
fed tGRETAHPBRREYE M AlorbpRal b daler, Soea "
vertically one above the other, layered in the

gntai ner.. The . feed W th a notion conppnent in the .
The qhigetap! (e BVerinn Soo IPYe s seSHaTPRIBIES obdi: Bbe 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 fo the centrifugal force, separation occurs due to the force of
gravity, so that the diﬁérent 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
WO/ EScont ai ner interior. To then deliver {PGE/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

occuf€liave least bRedisaargd tins anﬁibhtesderﬁd!&odtwmdsﬁm theerddial direction and
are connected tqQ the container jnterior at different

whicheapins o tthe aRnEinGRIM@N PP dhen Hler dhaisianstiignis of the iuid,
Sepaﬁ‘%%'d?boﬁﬁ rb %H%t% 518 agﬁrsqijlhq E{aﬁﬁll iR 5 O e:%l?’dnten-sglfo%@ Ef gravity, out

of thél wMamerﬂiteEuerﬁﬁprapﬂ@lte d@llnﬂleyy tines! dbi ﬁ'&; sgparated fluid constituents
separately, but also contro ard t
are epnneciad,to the soptaingraipfenay) %trf &e ti%wﬁigﬂageema! fdirection. This
I f s, for which
enatf‘%?‘ggélfgwgir |n%F1’{sJ o ‘?Eé cfe{in@@% réstr%]ftél ents are
di fferent is passed to the separation device. This
Thopgife ialiealoh of SR, SonnlRt agivl 12 b fia Bhbttuent canno
igitle d
only {Tzé@é‘ﬁéﬂﬁ/eté%ﬁ e@bf‘zﬁb? I9ut|e afr?gitq dgﬁ"%ﬁé‘g : rigﬁg:;%%?@”@ Raffity. This is
partltd_liaﬂYI af gdvdntage odrery éorr exampled fluldl fromatdiifere) Waﬂrhﬁes gor which the

propgtglI Ofg|0 dilﬁn n(t:l c%ﬁg'ttf@r&%%&é%f %renPelﬁa;E%ssﬁzfofor ﬁm Salyatlon device.

This ﬁ%dr%“th‘é@ Wﬁp@ﬁﬁmtplé rAbfPott [edBSTAEF Br LRIt tihee, fl’nbl‘eﬂor less gas, more
di scharged into container jnterior, the said

or lesssaneh andnglsadners af lasstmingral eibean ke delivered Kepending on the fluid
fdconstltuents|ntherad|al direction due to the
*centripetal or centrifugal force which occurs.
Si mul taneous to this separation and al so foll ow ng
this separation, separation then occgrs [

h .
A simplermethodyet aranginadhe qischargeslinecgan, edpaﬁ$éc§,_?n thatgkis formed at
Ieast‘%%ﬁcérﬁ lﬁ |E§B%%hhfger Bblélt%fﬁga%?pﬁokfﬁ?atgﬂ fgpgﬁmél;@{\?z)re{a?gré’ to the spiral

cont al ext en
shappithe ratiid! eotierp soatdonent év atse Btamsfaged testsherﬂlilidldischarged into the
iner. This

trall t h
containgi euibr ehcSaS BIeUPE RBMpReT THalag 2 pRBsaton of the fluid

constiftiefld 1 o‘hé OraH'iE}tdii'éctio‘h BaetfoC H{élrdeﬁtr[pﬁtﬁaéﬁtlk‘htrtfugal force which
connected to the contai ner at he tOE(D bott om
occuea.lpﬁmwltaheods de Hhsgseparaaomam 8lgbfiptiowing mmuseparﬂt@n, separation

then occti3 m?ﬁle ve%ca‘ leec\'ﬁ'e ior due lto 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 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

WORIOB6Y7S can terminate within the vertical piPOa3/EPD4/002417
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 sections

In orgf,feiune fae VERIFE Res NP OB or 000 B0Aich B srudes il e vertical pipe
can @é‘guﬁa‘i%i@. SRRRE %iﬁd&%\"ab"&lﬂé&h?ﬁ%tb E?H&Hbe?rﬂﬁl? igd Sections which are
I'n each case a t'i ons

range ove further pipe se
sepaeatednﬁgmd ahevandther, fWhe:tebgi e ﬂeldt Ilrw tetminaihes inveey f|r$telower pipe

sectlétg rafgllgfq%ecf %rgghgéﬁ %Eg{'{ ssttrgfqarg@rlljged m egeh case above

furth&OH b“s%c%né’farﬁa'hgea%@ ’dh‘érﬁrsfr B%ecé&dti%ﬁpm‘%@ Qvév fh% vertical pipe
sec lons are heré formed wth sufficient [ength

provideatbath tees iedritiet flyidc @sr welloadi defiveny rof gred fhulid tGmstltuents after

 conciibign o Y sepatatiora i 5 tekPodlfio Hifd £4ci8hs o erg formed with
sufﬁd‘r@“t' Iéﬁgﬁthtélﬁtﬁdt Windo5e nahdtth@ HoPrespbhdingastithy efidiof thyy delivery line is
be able to feed the fluid constituents in this

arrangedpudhetaseam ordy iopesiigd ronstikieint @adi en he snﬂm lzand to be able to

i pe casing of the
dehvé}gtﬂgﬁ@y 8@*%@”%@%%“%%?%@'5@{"9 | east in the area of
the further pipe sections. These can exhibit various
s and are _advantag eousliv] arranged al ong, t he

sha
To be ﬁb&tﬁ teedihedivigcreslitughisdn thissesaeet f@aﬁhep\(%@us pipe sections in a

s BSFRIALAS) S5615 K ke TECLAAER RS b fomea a

Ieastehh $ie red b"etheeﬁm'hhealplph sectionsn Thase alaneaxhjbibwatioas shapes and are
the start

advaglaoaBNs o AEANOR  BIonGeta ORISR cRTeplt 1 e Vertical pipe.
Depeﬁgfﬁ&ebﬁr’rhetﬂ‘é@ﬁﬂ of tHe plpd S8ciitfis! Yisdse lehff?%ci)eﬁ\%é‘@én be arranged

ation to different quantities of
one abowvetthe otheralsain thekeerptalaliraaionhat t he pi pe sections
exhibit different |engths, whereby in an advant ageous
manner this length can be realised variably. For the

As alfERBY @honéd at fise BiarE tﬁécﬂwd) ﬁ@néﬁtgéhl@f@rﬁfféﬁ Eﬁémple be delivered
there is the p033|bl|ty are separate

in diffgrenbmmenrdsi evasr {8 .bg @nﬁsthro%‘/[lmg of the delivery P{nes Another
adaptation fo 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 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 exiend 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
WeaEPs8kEped di scharge |ines running, radiallyP6UiERAN04E02417
and vertically upwards can4extend fromthe vertical
pi pe. Here, the two discharge lines run in the WO
2005/ 084775 PCT/ EP2004/ 002417 4 same direction so
samé Hiréctidreso @Iﬂaitethpmdieagomdiingdltjict ief fentl vimebdtio tdis oiiasgeh Bmege essentially
lines essentially same speed to the container
at the sa@e sreed 19 %?@Qﬂtﬁ'%eréﬂ%ﬁoé separation using
centrifugal force already during the circulation of
the fluid through the discharge |lines, the discharge
in ordémtesereivie sepalsitionaisingrbentritifgal fencerajssadyi duringr theaincatation of the

i B0 o 308Dl Wi 5 0 3 o cponings,
in pagﬂldLﬂé‘l‘egn %H?l‘? C;LE@!ItSIHB WsBhBalRPRNtH ratlidl AiRsdtiop! T%Vc%énlngs can in

y vector tion of the occurring centrifugal and
this rgspect alsoobalalijped egichdhat Heey lane dpem trhe diegtion @ven by vectoral

o SR o O S S PO S o o

OMpei BHapd asfe thatlopepiiipeicapbbe. séttddheppropriately, whereby
st abl i sation of the discharge lines, the classifier

circulaeavsd, stan sistrrsithergpaniag shapes are saaceisaient
protruding radially outwards fromthe vertical pipe.
This can al so be used for the prevention of further
For the'ckabikitioni of thbeliddharge lines pﬂnet a:[asd;lﬁer déviee can exhlbit at least one

separatlonlnto correspondin Id cQ tltu
blade sRIMER orowingEdiall twetire 9@ e veEhEaiPRe S g8n also be used
h I r PRSI
for tl'{ﬁ g%@ﬁslgg n@fﬂﬁm@?qggﬁiéedx ;tﬁ%gigﬁq ﬁgsﬁ?rg?{?ltﬁﬁ ‘affef defp@ration into

corregponding diaid oonstitderits am tHe tetgmgof)thet bladdiseghmnie | i ne:
Preferably, the openings can be arranged al ong an end
section of the bl ade segnent situated radially

In or@¥f Y&HES ab@% eh]bt“rnta’[h%odtéc“biilal?};j%,sSflhBt;I int ¥ élﬁ@ﬁe hhner on the blade -

openi ngs are forned ﬁartla y open edge recesses ‘
segmient tiheab lextibilseparings fOTd emgeberaodaliaon aed i vefiitingfofithe discharge
. fluid constituents, the delivery lines can exhibit '
line. within the vertical pipe essentially vertically

running line sections which are connected to at Ieast

one rotary slide valve. Using the rotary slide v
Preferaly athsuapenings mans g jagranged along an end section of the blade segment

situated radially outwards. There is aiso 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 comresponding 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
WOR0EY08¢75ed. Fol l owi ng the rotary slide val ve PCTA#2004/002417

corresponding |ine sections3can be connected via an,

in particular electrical, multibore connector with

transport lines for the further WO 2005/ 084775

transpofy GFRAGCHLIO @DAsftuehtst Mansymir thi@trahlspoﬁllmliedthe flwd constituents can

constityents. ,Through this trans art line, the f

be tr@@ﬁgq)rt@ Jar Juther pgg;ets,sgngs qipg fapsat to the use% surface, for
returﬁ“r&‘ﬁ?éﬁﬂeﬂgrol gF cﬁgrﬂm@)?& té%q’@ﬁﬂﬂfduc’tsentﬂb?esea surface,

return hol'e or for transport to a
rei ntroduction hole. The rotary slide valve and

The %lﬁ}yltﬁ@ree\faﬁﬁg ga%%&géltlﬁsggegg)r\?ﬁ&q?e gljgr? t%lssé’)ia Itaa sggultgneously for the
fluid féé'&! e, %ér@bj?‘ itfdal e ®e cdﬁﬁe@téd ffa ff[ﬁﬁﬂW@B-hbﬂ?hrﬁé féé&lmg the fluid
the wel " hole. In order to be able to separately
fromcthmweﬂlhotl&m fI 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 orBibité beoaslel fousabratdinicohtrbEtiefib@eforadisth trafisport line, flow control
metering val ves can be connected to the flow control

valvegainvearticlas eiratrieal, ean bepeangeddnithesP. the filling
| evel within the container due to the various fluid
constituents at any time, appropriate |evel sensors

For te@futtieeramionlitoeh andesuhirobiop¢he faick constitddes etheatilerdddes and / or

specifically to the correspondin uid constituent
meteging vaives caskbgppranecied & ﬁ? W‘?@gﬂgl valfger e

applicable, a fluid constituent has reached a pipe
section to which it is not assigned for discharge. In

In orcmfotbtbeoablettbarnbnm the dillingr lsvelawitlih <be doataiserdddeio the various fluid
ener %y si gnal s_when

cons RN Rt i i, ubIpaate ey S0t frBr B8, ST4nddk on each pipe |
sectn&?p?ﬁééé %nd?é’écciespe‘&:ffdahlir'thtHeehﬁénLreQBéﬁdihgniﬁﬂH (%ét!tuent and, for

for exanple, also occur using a sensor device whi
exaNMI dptermine whethepewheraiapplicetlecafiuid constitient h@$ raamhed a pipe

* sectin B yPid o P! bR SR EREargE IR BHAHER. 151 h@Eapoprs oan also

be usedgoPERfEFYERCY SiAYRI Whéry foRekdinble asislotkad®besintilee problem ocours

can be acqui red. . .
in the classifier or in the separation 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 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 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
WOaIdEH 7B he separation device and the wel | hoPETEHP2004/002417
f eedback hole. Various flufd constituents can be fed
back to the extraction region of the crude oil using
this feedback line to provide, for exanple,
of thé YBEE DAt dreh wiatsr, Meee iial alemdhé pussibildy afrfeedinghback the gaseous
corresponding fluid constituents are in particular
constifiant @irthedid: sol i d cont ani 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 neginginange or dﬁamﬂr@ of the depératiomalaviasn énzan provel tedre agvantageous

i it IS @usEci S 1apiaGaetla part ohgcsp-cBidl Freb a dhe seapheq. Here, it is
sufficint 3, §6 &@érﬁﬁl@ ;ﬁeeéoﬁt%lﬁéﬁs%%sfb%ﬂedlﬁh@re abpiidable, with the rotary
suffrcrent , Tor exa he container is

slide vaesu matibordh eomnagiot '(Q:ﬁl@l syurfagetof thesepot ary  slide
val ve and nul ti bore connector to the surface of the
sea. The separation device can be rel easably nounted

The a?é‘l‘?orP@é\hé‘é BAR HeNelddsedly mdiMitedon itfie c6RBsSAMiNG tree frame, or it
s own frame structure for nounting the container and

can exhrmtsns pwmfsame strustureder maunting thgwoptainer anddiness pymps, valves

or sirﬁ @aﬁ)ﬂy @rgsng '@%ﬁ?i@' é)?a{)?‘néf@h g‘fee sgﬁﬁa@hﬁ Q‘lek’/ﬁ:et EANSRY BE Fansported

to thébéﬁ'@téw%ce'ﬁbgémer withl fe frhmw%mtbré iTheré hatalsd thee possibility that
frame structure is formed separabl so that qnly

the frappe shuctire i farmesk seprrapleafo that i B @9@09%'1961@%& of the frame
strucfé‘fé%ilsr ae{bﬁe%ér% d‘ﬁ,e,\‘f;rl, E@é%ﬁ@gﬁag{gn% to ffor the control of the

ITS constituent parts, an
- appropriate control line can be laid to the surface

O XL, R R ——
line dZA5BE Qi ﬁ'oyth%‘c bf e sbﬁesé A el SepAHaNES AUl essentially

r| cal  supply and control unit, in particular one
remoMcMrmlbdaTFhemjrys dlso ﬂteapeswbtlla{ og/conrteqtlgg the egparation device to an

ctocsS 5 S T VA CREHAS ge ocay. 1

then Egnﬁeétéﬂoﬁ)?&aﬁip‘léla‘h@@ Eelialotalsié 461 WR. interclodntss of fdenation and
where necessary, to feed fluid to different

for thegoavextsupplyde\d tsBoisly situatpd control$tatied. anot her poi nt
wi thout feeding it to the separation device, at |east
one, in

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 elecirical, changeover valve can be positioned in the fluid well-hole line. With
this, the fluid connection io 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 ﬂtjid 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.




particul ar electrical, changeover val ve can be

positioned in the fluid well-hole line. Wth this,
WORB0S08¢178 connection to the separation devi ce PCAMPRE4/602417

interrupted. If, for exanpl & the separation device

fails, 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 quid

directly via an appropriate pipeline of the by
Variquspghanes fos theeon rsofshhef%@i@raméi@w@nanewonqew@le Due to the

NG g 6 SR g b gy e when

the o%ﬁ%ﬁéﬁé?eﬁeﬁﬁﬁllfﬁﬁﬂwh (Ha@&ﬁéilﬂ-shﬁpé’dr dem-shaba@émrém taken to mean
t he cont ai ner of the, separati device are

an apRRKERaIah @lingiiealconialacr Wit SRHEREAlcaps arFNggdsihatgdis ends.
line or lines is has been found to be of advantage
when the container is essentially spherical or

in ordeél - lsdhabledo rEplaces vngeel nleeessary, ableast the cwdaineanf the separation

o SRR B2 e GRRELTR s BTG e e b
the cbﬁfalﬁé‘eoanvﬁ“@i‘eﬁn&?é‘c?ééﬁblbte #onh ﬁﬁ-’?‘éeéé]ﬁtléﬁ eRicessr a%o for example,

e Ssepar ation device i n a Si n’p nanner, 1t can
only enngipencrsd/ onlmvemntamenﬁﬂﬁeﬁjmrrams theeemis alsatthetmzssmmty that,

due %’eﬂ% aine ulg(;r?g%r? e[fL{ﬁ?[ggX(g ngh%lﬁe f@génu%lg% > %‘rl?aér rorrlle container
shapb Qﬁéﬁrbé@@ﬁ\ﬁér{w infhhother Bohidihet sHdpel Thiesmabigr kbAstruction relates
possibility that, due to the nodular construction of

in a similac gnaanerealsp tozans |aﬁpr@ormﬂrf@me@feth@osﬁwﬂmn deNiggeor to parts
arranlgggdﬁgpg gwxlge{nﬁ&d sughoasa'?&t Q)%Sm ?éé%ﬂ’fgrsa@}?c%s W&o these various

uctl I el’ at és n ‘a ar - mannér . als

partstoanadll 8@ psmpred bepaiately whert neceepanyairidorepisoddiey orhequnarts
parts arranged in the container, such as, for

exanpl e, classifier devices. Al so, these various

In th@ Héwl“r@a @@ghg%e& B0 RBod ‘rét&lL4 %efﬁﬁ/@ﬁtlaﬁcﬁ@é@iamed in more

er part I'ow ng,
detalmbmﬂ agﬂmr&gwn’emdthmensloeéd tlrmmlngvent ion are
expl ained, in nore detail based on the figures in the
encl osed drawi ng. The followi ng are shown: Fig. 1 a

The foll&®in gl&glép,fomﬁ, first enbodi ment of a separation device
according to the invention;

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

invention;

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

Fig. 3 alongitudinal section through the device accordihg to Fig. 1;
- Fig.4 asection 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 Il-11 fromFig. 1;
Fig. 3 a longitudinal section through the device
WQ@@W‘WW@ to Fig. 1; Fig. 4 a section al ong tPRE/RR2¢{d/002417
IV-1V fromFig. 3; Fig. 5 a3section 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 Of subifm Q@hQQEQQndl\ﬂg/ltfmrﬁngg R for a second
enmbodi nent; Fig. 8 a classifier device for application
in the enbodl ment according to Fig. 3, and Fig. 9 a
c ' 18f the
Fig. To pE P VipivselfesbBhifR (8 16 5 R4 peder] apamens |
shows a side view of a first enbodi ment of a
separation devjce 1 according,to the .invention. [
Fig. &1 P65 B dpviee: fearDRsRLIah Hals o By etcidagdf o. 3, and

conmposed of two hem spheres. In the |ower hem sphere

in Fig. | a classifier device. 11, see also Fig. 3, is
- Fig. @r rmr@ﬁrﬂhma’trce itusttationeof 7ai ﬁlr@tloandagram dorf rtheeseparation device
Sstructure ich i.s part of a tree 55. The frane

st rafeerling aﬁh?t{“t‘%ﬁ'f@ respect al so be formed of many
parts and be capable of Dbeing dismantled, so that,
for exanple, container 7 can be transported with the
Fig. ‘ashows at side yiew oba firsleembeadinentsf o separatien dexicpeljaccording to the

v 380 eXRESCR GeBEe Y 7 Y8 o of o

hem@ﬁt‘i‘er@érmo%ﬁ' peniisisharelin iFpreaostidratevics 11J,nsemalso Fig. 3, is
for feeding the fluid to be separated into it

arrangedsffhemmt@nes@es errangeddn p-frne stiuckurgshd whien i At a tree 55.
The fg%@%rﬁtﬂggﬂg 41'95 i dt%%eﬁrglsa o c‘fﬁﬂéﬁ%@'&tﬁﬁté‘rd be capable of

|t| on, anot

~ beind rdisrpaatiéd, soetlﬁt ifer fexanq:de as:oatdimdk?a(clanl beetr@Asported with the

t hr ough whi ch sand er ca e fed back as
aSSO@'@E%iB@%OEH?%fr?F\?eW@V ra"h g‘i for reinjection

into the extraction region of the fluid, see also

Fig. 2. Frombelow in Figure 1, the fluid is fed, via
Belownomthe ogoritainer {7 wothryeslitle hedives i4% ang, asmeltitiose dengector 43 are

* conniedaiy e pepis airangrd bERY i PRt diesian 43 o one hand
for fe8lriiPiheSRRA e beOststttedinto 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 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 wel-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.




and a changeover valve 59. Together w th anot her

changeover valve 59, see Fig. 2, this changeover
WOIMH088T5| s used either for feeding the fl ui dPCEHRPRW4/002417

separation device | or to fhe bypass of the

separation device | and for the direct feed of the

fluid to an appropriate pipeline, for exanple, refer

Withih ﬁhEic@ntéﬁneN‘@ %Oﬁémmad Rﬁﬁé&iﬁg@@b@@%@hgeﬂ idenitially in layers
t he cont al ner the vario cons ents
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est nsity i's positl
positiohed cibolvei this ccbmttttamtandayere c:m-twpondm ta ﬂ'@mdemw Apart from a

positioned above this co ent
divisibarinies faieis g Separipn tndbid) Shstilien® Shigato the farognof aravity,

sepateﬁoﬁﬂh e@’( Qb Scélit |ﬁ§¥?rd?‘t EStribSap f(f)r'c\é' 9[860 Bééufé UgE So4He separation

orce o ty, separation due
deviceehacedrdigal todhedevantiopet al force al so occurs due to
the separation device | according to the invention.
Fig. 2 corresponds to a section along the line II-11

Fig. ?rc%We 8ndd told sttlén Iéré tHetih@MI-HihomV Big., 0M5|n|ﬂhi§3ﬂlustratlon the
d|n the fluid for renmoving the separated

vario@is lines fxmfeedmgethtesﬂwdrand fior pemoving t’mle srparatadl fluld constituents can

e o SBEE 4  chbh gTE PELB AL s e

sepa@dii@nt Beficea¢ casshiramgt o FFig. 12antiotirer,i asctordm@attgeﬁigeQ to a first
valve 59 with an essenti a l‘Z L- shap ed section of

changeonar vaive 5&@4!!&!1 rnressgptialy--shapes eseCihﬁ@ qf|the élw%we"-hoie line 48.

Frompﬁérée?m? Ry I, pr %Jfﬁeaf BQ@f :Sl?ég 8%@%(&5{7( B n?é\%%slr A H@tﬁa?éhon into the

.apprcfﬂrmté fiafd ccbmstmhmﬂgellrectlwmi frents®f thbechdngedvertalve tﬁﬁi the fluid well-
ads .t o anot her

hole iGN B a bian GuWhiah IEATS 16 RBIETaangeayer Ve 9. I this other
chanée?o a\{hl‘?\g@ 5N B@én oérf&efrhecﬁﬂfég%‘é%e&%l" Qa%oéﬁgedtih% separation

device 1 is bypassed and a direct feed o
dewcteh‘e lsf bypdssa andamplrrept fwdeobth@eﬂluldet%an agmeopraateqalpelme 60, see

also igag: Finaseidls WL sebayaloh iaRas Al Pondindet8s ' 4

and 47 for the fluid constituents exhibit the throttle

: device 50 and / or netering valves 51 and,
The mmsémmpoal lfesal4 1446 and 47 fqratheeﬂwdmonstﬁuewé exhibit the throttle

| dewcp éﬂg%gp?ﬂ?‘%e@%saﬁg Sl YL MecdB8nP Hist & v control 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 ardi47. Apart
from the oil, alf 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 45 46 an&0O. Apart fromthe oil, all
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of the fluid. and are injetted there under pressure,

in particular for material and pressure conpensation.

Fig. 3 shows a |ongitudinal section through the

A clai;%ﬂ@? devive PRI a€adged aithiti the ¢cantiingr 71Thid exthibits a vertical pipe 19
ure, as in further é@gures t he same 07 ngonen
eﬁemrmay@th%\i@‘ﬂpﬂbdls%ﬁ%@n &g e $he Gapiginer Luwbichus QSﬁ@B’@a"y hollow.

o PR gt s coono

bothar tied gircumfdrbntialt dieectiontas well aé. inTthesveetidal llitestian 22, see also Fig.
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pipe grglf"g%e%a\fmz%%@ Enalﬂg’q*heoﬁ 8 HeloR PBNL RS Ié\gﬁér @83 section and the

N an appropr Pate pi pe casin
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ive SSbbE S S505545 98,325 S PUTR: t sofsulbnt By construon
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pl pe seéction 23 is the | owest pipe
removedtirom thegetihe apptc)m;at@qﬁéweacim@ﬁsmartﬁ andafhgea” hendelivery lines

et SRS WAFE et B2 9 9B BB in oo case

assighedsio dne BF theddl pipk! sadlionSIal, I25) O, Apritt ﬁbﬁ‘x tHeeveripal pipe 19, the
Interior 21 through the correspondl ng entry openi

classieraeyieeah ik the epplainerripiesior H@r@swxamjﬁs@ Fargesof f Blade segments
57 Wi HRERGL ISR, i Tt e VBguELpE 6, ARG o, Fio. 0, the

variolis blade safinehtsaBE, ofiwhishhin ths diushated) meddnneniefanfr are arranged in
these pi pe sections, 24,

eachyqhee SHACaS FROUE0 T alhie muenBiatEREleCHORIeXHibk Rerow of openings

j I
. T o 18 071, 385 B fons 7.
openirgyst 38 are pised 9 thé\acoodinedationFagd /&r mban’zmgmif dhes first discharge

tine Thiaet Reheorons dsciempaingoati 1 nesaciistiabe ks grend essentiall
radtafh?%ﬂtwg% lafdt U@i’ti‘ébﬂftifﬁ\ﬁrﬁﬁtw% tfer Siedy é”bf £3pirki tavé’ay from the

row of openl ngs . hese are arrange al onﬁwan ed
vertlaadagnlm 18 asgfe also, \far mampbe, dig. gbghhetiwoadiscirage lines are passed

oo R Re M58 R e ROBRIB 80 A e cosses 40 and

are nﬁﬁm@@ltm@charge line 34. These di scharge |ines extend
essentially
In Fig. 8 it can be seen in particular that the varidus 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-




radially outwards and vertically upwards with the

shape of a spiral away fromthe vertical pipe 19, see
WaI2805/084796 exanple, Fig. 4. The two di scharge PCHEP2e0HH02417

passed through the openingdl 38 or through the

openi ngs 38 fornmed as edge recesses 40 and are

mounted there. In Fig. 8 it can be seen in particular

shap&f rrdngemeition tise amem@w dizsiaid lites. Qb thelboatee side in the radial
separated by several intervening bottons 33. Throu

directions Hephisghiasae dinaswd 3adih RHibIT jaResings Brg t WBPQBW%’“%*‘ the fluid

cons@g%ﬁf%ﬁﬁr g-?e %ﬁeeﬁ@ﬁ; r‘trﬁﬁr ?)?Cderc‘Prbdngt@@@fé“g}ﬁt‘gl {cﬁaén greatest densities
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fluid %@ﬁtﬁgéﬁtguhga ofesdtib r GmAsF @arerrnagﬁsg t;g%ﬁﬁﬁt%%ﬁémﬁgs 64 can be

constituents oCcurs e actin
alignednfor ickagmlle,owitlt &mtir bpenialg $uotc thad uteistarpetmm arﬁimeat!om@ven by the

2005/.084775 PCT/.EP2004/,002417 11 d
direcign gf dna ss g Aocedrednb ot oie cRBL TGS L oFAAGRERA! forces at the

hadka@l direction, the discharge lines 13,
specrﬁ%@?}?gﬁ "lt]tgﬁgpenl ngs 64 through which the fluid

constituent with the greatest denS|ty or fluid
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52 ar@arrﬁh@e@umgﬁfg Hede, & 6é§ﬁ19ﬁéTﬁmnd3ffoF f@-ﬁaﬁﬁﬁéﬂ Wﬂétlfeiirgé@ is already

sel ect ed dependi ng on the type of fluid, pe
present @isdcashiiieint fe festype afigpsears be rc@t@rrmge%ahar where applicable, with

PR SRR BoBIERBAEY 20 17 105,

in a direction given by the dlrectlon of the
resulting force vector of the centrif

d . .
- Furthgr laMel gensers which ake assigned yan) erpgtnseqtm@ﬁcfﬂr the various
fluid R ué?‘hs EF@nHﬁn&étraae uﬁ}ﬁ@fs fd?*%é% Rébf‘@i"m;ﬁl@%ﬁﬁbﬁ.f 10

I pé I nterior sensor eV|ces are
arranged LBlng these, it can be found, for exanple,

whet h as is alread r.esent onstitu .th .
A'fluréglﬁg ié tgggug%wﬁ b @@%’fgp 113 @asgﬁi?o &h@ﬁgpg@ﬁ ice 9 under high
pressité, NopBhs GRtdP 15S I8WEr Ynd @Fplﬁbatlé‘flziﬁat RHOaD. i Phe qurd exrts in the

present. Further |evel sensors, whi are assigned t
correspanding ipipessettion 23 and imied thererh@th@discbarge fines 14, 34 All pipes of
the lines within the vertical pipe are brought out at its lower end through 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 fo IV, V and VL.

Fig. 4 shows the container 7 at its lower end, whereby it is closed by a botiom 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




fluid constituents are not illustrated in Fig. 3 for
the sake of sinplification. A fluid line 20, through
WORPESHSEHE fluid is passed to the separation de8ETER2004/002417

under high pressure, opens!Znto the |ower end of the
vertical pipe 19. The fluid exits in the
correspondi ng pipe section 23 and is fed there to the

lines Glltls%aéirﬁtﬁw'dh@&hé‘ﬂu@ﬂeed%he pOpem bé sethan ithe eertidal pipe 19 in Fig.
thé vertical pipe are brought out at its | ower end

4. through rotary slide valves 42 and nultibore
connectors 43, to be connected on one hand to
appropriate fluid well-hole lines 48 for the feed of

As alrb&dy lespRireat] the fiuie f@édhelnetmld)ptamt:hm piper sesiimn@Bnghereby this
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7.1
section i sshior ieBrerariges 15 446 80 Rss ARchate Bies sxgnd radially
V and VI.
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enc ses rtical pipe 19 which extends fromt
innerizide ohiha calr&amerwaﬂal |y upwards. The delivery WO :
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and the fluid feed line 20 can be seen in the vertical

In F@ gqel%a'n@ &itGines 44, A% ahd a8 vréughtauaddidiipeutiviids, and the fluid

[ine opens into pi pe section 23, whereby this
well- Isrdetllrtﬁar}485351rbbﬁelwri|@U1ﬁHE sfiese Hdrey Buid ﬁ%scarebarf@dstm the separation

devieg, e o YT BRNAR Bl T var e "see 4 so Fig. 3. i

Fig. 4 the bl ade segnents 37 can be seen which aI SO
Erotrude radi al |y outwards, and a; afrran ed wit

Fig. espoasientp Anvieme alang: the dinenVi-Mil Temekis: oh f%% below, so that
e R T o T

Fig. Bt radl ally outwards, and the fluid well-hole Iine
48 can be parti cul arly seen. The fluid 62 can be fed
to the separation device | via the fluid well-hole

It carumg?ﬂ?:uleﬁ séelg ‘ﬂ? RASEP Rfkinrie? tﬁeWa?WuQ' [PRe ffdf dutSidle are flange-

|g rom bel ow, so th
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 variqus.fluid

. constituents.




transport line 44 and fluid well-hole |line 48 are
arranged exchanged in conparison to Fig. 5 It canin
WO2050841178r be seen in which manner the vari ou®CI/ER2EP4/002417
fromoutside are flange- jolhed in this section of the
separation devices. Fig. 7 corresponds to another
enbodi nent of the separation device 1 according to the
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descmﬂm&@mglthed Fig. 3. In Fig. 3 the container is
essentially spherical, whereas the container 7
according to Fig. 7 exhibits essentially a cylindrical
Fig. 8¢iabfafeac@€béemmnemﬂdmeldem egrijencionawitariggd 3ain iadslition it should be
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nount ed al ong an appropriate dianeter of t he bl ade
on i£al b
it RO oA s FE AR o HAOEN )08 openings 38 o
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7, because the end, al the ¢
embagPRHEPPOSEBRIRN SERTGTE 1 NEHe PO RGOSy that the openings
"the! 8% th
aro of i1 TR gy FARHAOIE NG 4 AleoshBE0BR 3% lo than
semitirilabo dhatethey taloz up dhe discbarfgegines, leghitlean balfend
along the vertical pipe 19. Wth respect to the edge
recess 14, which is open radially outwards, as

_ Fig. PBRAWE2SdiRBrdd for describing the 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 6ontrol valves 49. These can be controlled 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 cotresponding constituents are transported further to the throttle device 50 and / or '
meteting valves 51, from where they are then fed back to the fluid extraction region via




t he support of the discharge Iine it is pointed out

that they are in the illustrated enbodi nent
WaaHdRttat el y semicircular. There is al so thePCT/EP2004/002417
possibility that the openinys are also circular, i.e.

encl osed. Furthernore, the edge recesses can al so be
|l ess than semcircular, so that they take up the
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I S passe vi a anal ogous devices to
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angeover Vvalve 59, feed of the fluid via the fluid

to thenfilit-exdriaetion.ne 48 to the separation device 1 occurs.

Wth the failure, maintenance or simlar activity on
the separation device 1 the

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
componenis 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 fiuid constituents occurs directly into or out of the container so that the device

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



fluid can be conveyed directly w thout prior
separation into fluid constituents via the pipeline
60 to the water surface by opening the changeover
val ve 59 assigned to the pipeline 60 and closing the
ot her changeover valve. The separation device | can be
integrated according to the invention directly into an
appropriate tree 55 on the d8a bed, whereby this tree
C%ﬁ% be part of the tree 61 aSS|gned to the well-hole
nd another, reinjection tree, which is not shown.
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t herefare provided in which a fast and economni cal
cQiy Q?a&ron of the fluid into corresponding fluid
constituents occurs, made possible with sinple and
whenegt thectiuides pedidly sebamted irtoube iffioideonstibudrds (2 3 4,5) by a
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radigh dHPRigN §R) Wt ar fiechpage Qpenidet14) | jthe coRinRgT 'amlor (10)
OLﬁ\QQ&%q%F‘tthé dlgé’r'iar?éaé‘@'tﬁ‘e R Q t HtRe " SSHtEREr :ﬂt@noa and

Claims 1. A separation device (1) for separating f
ca@l@ﬁ@tthe@@ﬁti@af(oz d,a eerinifughl er dantipetalifoee en el fluid;cnsh
fluid constituent of a different density, the

? él'it?tdafnéel%w Gifes ! ﬁ‘@HBdHB J@ﬂé@ﬁbaﬂhﬁeéor{tgheﬁﬁﬂe%re(10) at
i ne for feedln luid into

dlfé@ﬁﬂbiavéls (ﬂ7 e ygrdealidired @n f(m dot ﬁwqoaqenarateldyﬂurd constituents
atedlntothefIU|d constituents (2,3, 4,5 by a
cént r)lfugal force in a radial direction (12) and/or by

a gravitational force in a vertical direction,
2.charlhet sepayation rfeviag: according to Claim 1, characterised in' that the

discharge line (13) is adjacent to the discharge opening (18), the discharge line

(13) approximating a spiral shape.

3. The 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 vertical pipe (19) being arranged essentially centrally in the container (7).

4. The 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).



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

section (9) of the container interior (10), the

contai ner interior (10) having one discharge |line (13)

extending in the radial direction (12) with a

di scharge opening (18) in the container interior (10)

outwards, for the discharge %f the fluid adjacent the

contai ner interior and cau5|ng the application of a
5cent Thé ugaharanom: edévicgebadortipigc doonthef f the obreaimdsa claims,
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enin
23)pinredichstemeen fBrthamhpips epatiais (14, @E\Bﬁ)@medhdlﬁmj {:Iume sectaon
Zg:)ai m 1l or 2, characterised in that the discharge
( f'ne (13) extends froma vertical pipe (19) of the
classifier device (11), the vertical pipe (19) being
6.ar r allyedsemsetinn adévce eatcantliing itm bhe obnthel nEeviedy. claims,
4. The s ndevce ording t e of the
oiigragPiner BiA e GRRiYids B 28 hadindfe ol drsies1) of the
veriedl iphsd (19) peleasPin the rdgiba of tHEefutthe) piversdciehL@ 429 M6).
whi ch the fluid enters the discharge line (13) via the

Tpi peTH.C?PE]% %ticgnzla w%ﬁ? %@or@ﬂg ng$3$ Pnt dev'r%wous claims,

‘accor o one 0O

crﬁnaftaﬂ:tat instedt & I‘Ertgﬁa(32t)lméthﬁeplbe(s&btlmﬂQS(Z@)ZSL%) is variable.
subdi vided in the |ongitudinal direction (22) into a
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one ano ereb  'ne
chiaesictensddesini thad the smpé owextiopsp€2% 241 i2h126)( 28¢ sashrhteel by
del i ver Jski nei3 14,15, 16) are arranged with their
'”@ﬁYW%ﬁB oS 29) in each case in further pipe
sections (24, 25, 26) above the first pipe section
9.(23)Thes. se'ﬁamtmpaieamdmmcdmvdmg dzconeli of the qreviolist blaims,
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outwards and running vertically upwards, extend from the vertical pipe (19).

10. The separatio_n 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. The separation device according to one of the previous claims,
characterised in that the classifier device (11) exhibits at least one blade

segment (37) protruding radially outwards from the vertical pipe (9).



vertical pipe (19) at least in the region of the

further pipe sections (24,25, 26). 7. The separation

devi ce according to one of the previous clains,
characterised in that a length (32) of the pipe

sections (23,24, 25,26) is variable. 8. The

separation device according190 one of the previous

claims, characterised in that the pipe sections
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33)....9. . Th ti devi ing t
ohFabiesies INAERRE Bl EBIER 275 TR, Aoinee gl B e
a¢donepoddtinidnd/oessantindgibf thethsdnashiapesl(ragi)al | y

outwards and running vertically upwards, extend from

e o0 AT R DB s,
cledractedsed iirs éichti thet dysdnindie (38)saeangandddalohy3a F4dial outer end
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The separation device according to one of the previous
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rec83s (407 of #& biZBE segPenrefIgn device according to one of
the previous clains, characterised in that the bl ade

egnent (37) exhibits openings (38) for the ) .
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paration device according to one of the previous
clains, characterised in that the openings (38) are
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- 17. The separation device according to one of the previous claims,
characterised in that the line sections (41), following the rotary slide valve (42)
and using a multibore connector (43), in particular electrical, can be connected to
transport lines (44, 45,46, 47) for the further transport of the fluid constituents.

- 18. The separation device according to one of the previous claims,
characterised in that the fluid feed line (20) is connected via the rotary slide valve
(42) and electrical multibore connector (43) to a fluid well-hole line (48) which

feeds the fluid from the well hole (6).



vertical pipe (19) with outlet openings (36) for at

| east the fluid constituent (2) with the greatest
density. 16. The separation device according to one of
the previous clains, characterised in that the

delivery lines (14,15, 16) within the vertical pipe

(19) exhibit essentially vertlcally running line
sections (41) which are conndcted to at |east one
190tafmas$emmmu&dvéewdé)acdidm@heoseperaflUﬂeq@mwmes claims,

oHarEtrar in-0at A b seriro S afve @St wbiqralpotrical s arranged
inftRé kAW PEH liRe (4DLRr A6 fﬁéy de valve (42) and using a
nul ti bore connector ), in particular electri cal
trans 45, 46
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revious clains, characterised in that the fluid feed

th?lﬂ‘i’@”{%’)"‘ valveétPected via the rotary slide val ve
(42) and electrical nultibore connector (43) to a

21l uithe/vaéelpdnaxtcm |dié\ﬂice( 48<)ccwnhgh to f eeds of hihef | prediolis o@laim
the well hole )| . The separation, device

charegpiearhn {55 b s e lﬁv@\ﬁe&ﬁgr i3 apsigned 1o each pipe section
(28har agtgfi sed in that a flow control valve (49), in
particul ar electrical, is arranged in the transport

er4 45, 46, 4 20. The separation. device
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metering valve (51) follows t eflowcontrol val ve
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e cont al ner terior (10) and/or pipe
interior (21). ) ) , )
4.  The separation device according to one of the previous claims,
characterised in that the separation device (1) is arranged to be replaceable as

part of a so-called tree (55) on the sea bed.

25. The separation dévice according to at least one of the previous claims,
characterised in that the separation device (1) exhibits a frame structure (56) for
mounting at least the container (7), lines (20,44, 45,46, 47,48), pumps, valves,

throttles or similar equipment.

26. The 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.



23. The separation device according to one of the
previous clains, characterised in that at |east one
feedback line (54) is provided between the separation
device (1) and the well hole (6). 24. The separation
devi ce according to one of the previous clains,
characterised in that the sqgaration device (1) is
arranged to be repl aceable a part of a so-called

21 r eeTl{d53epmratidre dedchedcc@BingThe separdt itten plevicte claims,

according. t t. |l east one of the previqus clai . .
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the container (7), lines (20,44, 45,46, 47,48), punps,

al ves throttles or siml equi pnent . 26. The. :
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4%1) is connected to an electrical supply and contro
(48mi t (58), particularly positioned locally. 19 27.

The separation device according to one of the previous
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valve .(59), in particular electrical, is,  arran in
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devi ce according to one of the previous clains,
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f fluid well - 48).. 29. Th ,
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sepapasraiongristhgyi ce according to one of the previous

o7 oA iss eotelctt el oS T R P Pt nc
. skl @ltliety t he constituents of well fluids froma

well, the separator conprising; a container housing a
pl ursald glyleast &niﬁt recRYERO R WAY fldlids) andsysing, gentifuggl force in

th@Pediial direction to separate the constituents which exit the selected outlets;

the constituents separating using gravitational force at different vertical levels
in the container in accordance with their different densities;

a plurality of discharge compartments arranged vertically within the container
in accordance with the densities of the constituents; and

each discharge compartment communicating with a discharge pipe for

removing a constituent from the container.

.32.  The separator of claim 31 wherein the container is integrated with a subsea

tree.

33.  The separator of claim 31 wherein the constituents include sand, water, and
gas and further including a reinjection tree communicating with the discharge pipes

whereby such constituents are reinjected into a reinjection well.



sel ected outlets; said at |east one inlet receiving
the well fluids and using centrifugal force in the
radial direction to separate the constituents which
exit the selected outlets; the constituents separating
using gravitational force at different vertical |evels
in the container in accordagﬁe with their different
densities; a plurality of di"Scharge conpartnents

34r r afyedepazator obklaim B2t fhithen ineludiogtretaneslide valves for controlling

ﬂoq?g&ﬁ&gﬁ%ntﬂ% dchhQr terlﬁeg_ensi ties of the constituents; and
eac scharge conpartnent communicating with a
di scharge pipe for renoving a constituent fromthe

ontai ner. 32  The se ataor .of claim 31 wherein_ the

3 on QI SPPIEET 0o gPRl o Wrereis. 06 bRl Sferariay aig Getuated

elegtpedligtsobsed. cl ai m 31 wherein the constituents include
sand, water, and gas and further including a
reinjection tree communicating with the di scharge
pi pes whereby such constituents are reinjected into a
reinjection well. 20 34. The separator of claim 32
further including rotary slide valves for controlling
fl ow through the discharge lines. 35. The separator of
claim 34 wherein the rotary slide val ves are actuated
el ectrically subsea. :



