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beneficial iT6H&"coul d achieve the Iifting effect by the gas Iift valves
wth |gss ampunt, of ot wiLh 2 |quer pressure inithe gas jnigcted info the
depend on a number of parameters. For example, according to the tubing’s size
(diameter) and the injection pressure available, so-called gas injection points will be
provided at one or more points in the tubing, whereby the specific configuration is
arranged for an optimal gas injection. The gas lift valve(s) can then be controlled or
30 checked according to several different principles, for example by a pressure, where
it is the pressure differential round and/or across the valve which permits a
controlled opening or closing of the valve.

These known gas lift valves will inject gas into the production tubing. One problem
associated with such injections is that gas is a relative low density fluid compared

35 with the fluids normally in the production tubing. Thereby only a large amount or a
high pressure will give the necessary boost of the fluid in the production tubing. It
would be beneficial if one could achieve the lifting effect by the gas lift valves with
less amount of, or with a lower pressure in the gas injected into the well.



2 The known arrangenents and systens will also only rel ease a stream of
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extend in a longitudinal direction of the outer structure. The inlets my
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second flow Vp%lﬁs)age:qmprtsw@g @@\nué@r hayengr with fwo @tﬁ@wlﬂom@%agfétwh]ed to the
mai n 40pr odueparate inl@Wand a common outlet, a first flow passage fluidly connected to the
inlet and in fluid communication with a main production flow from a wellbore, and
a second flow passage comprising a pressure operated valve device, and where the
30 second flow passage, downstream of the valve device, is leading to an ejector
shaped part of the passages, forming an internal outlet of the second passage ending
in the common outlet, where the device and passages are such configured that a
fluid in the second passage acts as a driving fluid in the ejector shaped part in
relation to the fluid in the first flow passage, and then out through the common
35 outlet, and where the device is arranged in a side pocket mandrel, and that the
device is configured for feeding a fraction of the production flow from the wellbore
into the first flow passage, and means for feeding fluid into the second flow
passage, through the inlet, and to mix the fraction flow with the fluid from the
second flow passage in the device, before the mixed flow is returned to the main
40 production flow.



WO 2011/ 131551PCT/ EP2011/ 055894 3 According to one enbodi nent the first
passage at the internal outlet of the second passage may be confi gured

addi t i onaWbyosusissthat a suction pressure i s created i nPCin&PRoIOSSSON t he
first passage when fluid in the second pagsage is flow ng through the

ej ector shaped part and out of the internal outlet of the second passage.
5By having such a device positioned for gas injection in the well, where
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and out into a production tubing.

30 According to another aspect the internal outlet of the second passage may be
arranged centrally within the first passage. The fluid in the first passage will in such
a configuration mainly encircle the fluid flowing out of the outlet of the second
passage at the internal outlet of the second passage. According to one embodiment
the second passage in at least a part may be arranged within the first passage. The

35 first passage may in such an embodiment be formed by an annular space arranged
around the second passage. Alternatively the first passage may be formed by one or
more passages arranged around a centrally positioned second passage, for instance
four, six or seven arranged spaced for instance evenly apart around a circumference,
alternatively they may be grouped around the circumference. In an alternative



enbodi mrent the second passage may encircle the first passage. The
configuration of the different passages and internal outlet may vary
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According to one aspect the fluid within the first fluid passage is a well fluid, and

30 the fluid within the second passage is an injection fluid. The device is configured
such that an inlet of the first passage and the common outlet is connectable to the
inside of the production tubing, and the inlet of the second passage is connectable to
an injection fluid, for instance the annular space in a well, where the annular space
is arranged to be pressurized by an injection fluid. According to an embodiment the

35 injection fluid may be a gas and or water. There may be dedicated lines for injection
fluids down to an inlet of the second passage.

The present invention relates thereby to a device for injection of different fluids in a well
bore, where the device through its design will increase a production flow in a production
tubing. As should be understood, the device may also be used for injection of well
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Di fferent pahéchahiomindgedlhe Metns comRyRt RYtRSIRRATehEXiteNTIuling Thegsahiilgeeve
parts ape BQS nne ted to each other by appropriate neans, for instance by
t hreads, qui ck rel ease coupling, detention sleeves etc. Furthernore, the

different pagl MR 3P0 B viRE B S Hit dn St ey & Hlaly bl bl &h & RreBANS-
across the internal body. The pressure differential is created by the device being
subjected to a pressure acting on surfaces of the internal body, which surfaces may be
exposed to the same or different fluids. These fluids may be well fluids or injection fluids

25 on one side of the internal body and well fluid on the opposite side or combinations of

these. In one embodiment of the present invention the pressure differential across the
internal body may also be assisted by at least one predetermined pressure balanced elastic
element in order to open and close the device.

Different parts forming the outer housing as nose/extension/sleeves/sleeve parts are

30 connected to each other by appropriate means, for instance by threads, quick release
coupling, detention sleeves etc. Furthermore, the different part may also be connected to
cach other by different means.

The outer structure may also be provided with one or more slots around its outer
periphery along its length such as inlets to the first passage through the device, in order to

35 allow a fluid to be imbibed into the device and/or to allow the fluid to be injected out of
the device. The one or more slots may be round, oval or elongated, where the slots are
designed in relation to the fluids to be injected, well parameters, pressure etc., and also be
formed to direct the flow through the slots.



The outer structure may al so be provided with one or nore slots around its
outer periphery along its length such as inlets to the first passage

t hrough twe 2dawvi3ts1 in order to 35allow a fluid to be i moirEpdotiiioszsot he
device and/or to allowthe fluid to be ingected out of the device. The one
or nore slots may be round, oval or elongated, where the slots are designed
inrelation to the fluids to be injected, well paranmeters, pressure etc.,
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Hus gives habthe pydsts pbthe sccondqusiags Aty Rositignet MV eesiIevelver t he
i nvent i26n t hseatah dist interedl slvewt andetic cdnpelicsenascsiing sugfad@el ement encl osed in a
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surface exposed to the fluid in the first passage of the device, biasing the device towards
a closed position.

According to another aspect of the invention the elastic element may comprise a spring
30 element enclosed in a chamber, which chamber is filled with a fluid separate from the
fluids both in the first and second passage of the device.

The present invention will now be explained with a non-limiting embodiment with
reference to the enclosed figures, where;

Fig. 1 shows a cross section of a first embodiment of the invention.
35 Fig. 2 shows the embodiment in fig. 1 in a closed state,

Fig. 3 shows a second embodiment,



The present invention will now be explained with a non-limting enbodi nent
with reference to the enclosed figures, where; Fig. 1 shows a cross
section ovoaofmBsisienbodi nent of the invention. 35Fi g. PCTHPasi1iohis4
enbodinment in fig. 1 in a closed state, FL,g. 3 shows a second enbodi nent,
WO 2011/ 131551PCT/ EP2011/ 055894 7 Fig 4 is a schematic drawi ng of the

i nvention arranged in a side pocket mandrel in a well bore. In fig. 1 and
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passage 20 qf %«; device is shown in an open position (fig. 1) and a cl osed
5position (f| g ? The device conprises an outer housing 1 where through
there is arr e f f S

ext ends fror%%a &]f?élvls %%W%ga ﬁsjf%%n%gﬁnﬂ_%ﬁt e¢er§% Valve%e%cs %9%1 ong the

1 an
housi ng 1 tdea@pdonﬁsme AQofthegleviasds shoymén h@aﬁmgowlorrﬁggs@c%#owp
passages20 eistivas(ffor @ an inlet 21 at an end of the housing 1 10which is
opposite to the outlet 12, to an internal outlet 22, positioned within the

PﬁUSI ntgI 1t aghevuuv@& dcﬁﬁ*ﬂ%e’s ah@u&é}qloﬁlbfngtl vhew tlﬁﬁéilt%ﬁgﬁer%(ls am@h SediveeHotvhat
e ou e | S rom ass

10020 e dfiakeR 4620 RRg il bARULS 16 clEhg ronPln LIS Lhh BR3PAPE g,
this an int evrurﬁ%nh%uswgvlea@ @lﬁﬁaﬁh@hww toRR ovﬂﬁtsl%ateaé\/@dewfethérhpusna

i nternal bl ode e fbwipassdde Foosremds kopaint ialel [tdan eutl f thoheisig 1 and
fixed ngl at '\x‘/ﬁfsﬁ?&ng%é’ ISREY o tﬁeh&ltfétflﬁe{oeﬂ{ m%rﬁgfé‘&&etfﬁr B}iﬂgoﬁ&fewﬁgﬁltetrhehouy ng

1 may al'so ween the
outer sl eevdiub@ientnbwhid leHS i oYW ResEigeri0. Thisoiveuthah herfhiicar
passage, forl?iing quatrhowbutlérefrdmrtbe déviowfpahsage phfsagdhed.20i Thabswerbet ween

tsggc:anggr ; zlrﬂriﬁ%gﬁl elg&m-? isc3 a%"tglt%ﬁ;sﬁeéd%rb%m&gggncﬁ%ﬁ idadl RG] §’1 fﬁentnﬁlear
i nner sl eeveelgfl%‘?f&w gt hi ﬁawgeeﬂe@e@ 38 T LA 00516?6%%% frRing
mai nl y 181 eeperts dipecioptar howmolg drnnddtkedarlativikeclvather Bleetrfiatend tlansentor med

wi th an int gpARingRAs 9aLS h§351n§qrrﬁh dIsBdetfophed Qﬁoﬁ@ﬁﬂl@@rt)k@wepasp%@@e 20,
whi ch has an_.i nl et %3 at

l'eadi ng fromiehT & BiErhie g eI e i s SRS VAR slhe g Ddthse
25t he i nner | anaukar glassngat fomuwmlart hétheninst e wressaagel Oodiharsers alspebdtwaen

sl eeve el enBRA¢ inhcaRkkelOelchlDeR a‘hHQH@[ﬁneﬂbldER%l@rﬁ@ﬁnﬂfofrhféWaﬁaﬁﬁaEt@ sﬁ&beW' 'l
ther ef %@e f " %n%?%alrpotet&:ezsjﬁ‘cofﬂdrﬁcgw%g%sa [ g%t EBXreEP wﬂhrlm?he ﬁl%gtcﬁe%\ée El%te%tnner

sl eeve t hereb
val ve el enenta &aaﬁmgm vilve glanpgng 3t1th§H7§I4 voith ﬁémasnlw %ﬂ’i’@ Sth@pqdn@arr ARG AN

space of thenidrer Thteake Gdedgai 31 Bdrmed withhe id@annlya3sageBs eomehpparn t he

i nner sl eeveﬁg@@&&ﬁ%@ Bala 5L Shicf A0 G1cL B ol OEL eﬁfﬂhgtvaﬁé gt

val ve el enent al

passage 32 cmdigletsatd adingrfsom this mﬁeénaéﬁ)awg@ Hé and et tathedpieral éﬁacq %r eby
t he out2ér hahsimgr ilec¥heleacns 3 hnndnigeshmrarglaasiged ot esrethic idtertddomeen t he

val ve el Smarétlerﬁ t%@tﬂﬂh‘e@oéw&@ﬁleﬁ{ £V sheoRl 2RWEask AR YRWYE tf! e Fromt O
one position the inlet 21" hrst be forrned by the inner space of the inner sleeve 3 thereby through

the inlet 33 and the internal passage 32 of the valve element 31 and out from this
through outlets 34 and to the inner space of the inner sleeve 3 again and into the

30 annular space between the inner sleeve 3 and the block element 4 and to the inner
outlet 22.

The valve element 31 is arranged movable in the flow direction of the internal
passage 32 of the valve element 31, relative the inner sleeve 3 and thereby the outer
housing 1. There is arranged an clastic element 36 between the valve element 31

35 and the inner sleeve 3, biasing the valve element 31 to one position. The internal
passage 32 is formed by a cylindrical shaped part of the valve element 31, which is
open in one end forming the inlet 33 and closed in the opposite end, close to the
outlets 34. The outlets 34 lead through the wall of the cylindrical shaped part. The
closed end of the internal passage 32 forms a pressure surface for pressure operating

40 the valve element 31. The closed end is formed by an end part of the valve element



passage 32 is fornmed by a cylindrical shaped part of the valve el enent 31,
which is open in one end formng the inlet 33 and closed in the opposite
end, cl oswoboltisessout| ets 34. The outlets 34 | ead throughTiEPROMAFI8IOT t he
cylindrical shaped part. The closed end of the internal passage 32 forns a
pressure surface for pressure operating 40t he val ve el enent 31. The cl osed
end is formed by an end part of the valve elenment WO
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flow passagqh% oh S coRfloneAMP2t he internal outlet 22 of the second flow
passage 20

In fig. 3 there is shown a second embodiment with several similar features to the
first embodiments, and only the differences will be explained. The first flow
passage 10 has in this embodiment an inlet 11b, closer to the outlet 12 compared to

30 the embodiment shown in fig.1 and fig. 2. The inlet 11b, leads more or less directly
into a tapered flow passage part 13 upstream of the internal outlet 22 of the second
flow passage 20.

Figure 4 shows a schematic view of the valve according to the invention arranged in
a side pocket mandrel 40 in a wellbore 43, on the outside of the main production

35 tubing 41, and in fluid communication with the production fluid F in the main
tubing 41. At least a fraction Fy; of the production flow F enter the valve (1)
through the at least one inlet 42 and mixes with gas in the valve such as to reduce
the weight of the at least one fraction of the production flow, before the mixed
production flow Fyp, returns to the main production flow through the at least one



Figure 4 shows a schematic view of the valve according to the invention
arranged in a side pocket mandrel 40 in a well bore 43, on the outside of
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wi th s@par attbe sa:doaatisﬂo(wlpa@mge and a comon outlet (12), a first fl ow passage
(10) fluidly 5connected to the inlet (11) and in fluid comunication wth a
mai n production flow froma well bore, and a second fl ow passage (20)
conprising a pressure operated val ve device (30), and where the second fl ow
passage (20), downstream of the valve



device (30), is leading to an ejector shaped part (la) of the passages (10,
20), formng an internal outlet (22) of the second passage (20) ending in
t he comowoR0outshsst (12), where the device and passagesPCI®P2@)/0538¢4 such
configured that a fluid in the second pasgpge (20) acts as a driving fluid
in the ejector shaped part (la) inrelation to the fluid in the first flow
passage (10), and then out through the comon outlet (12), and where the
device is arranged in a side pocket nandrel characterized in that the
device is c%ﬁ ed for feeding a fraction of the 15 production flow from
the wel | bore i'nto the first flow passage (10), and neans for feeding fluid
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cl ai ms, whertgé frabhién Phewith the fluid from the second flow passage (20) in the device,
before the mixed flow is returned to the main production flow.

2. Device according to claim 1, wherein the first passage (10) at the

20 internal outlet (22) of the second passage (20) is configured such that a suction
pressure is created in the fluid in the first passage (10) when fluid in the second
passage (20) is flowing through the ejector shaped part (1a) and out of the internal
outlet (22) of the second passage (20).

3. Device according to claim 1 or 2, wherein the first passage (10),
25 downstream of the internal outlet (22) of the second passage (20), is formed with
increasing diameter towards the common outlet (12) of the device.

4. Device according to one of the proceeding claims, wherein the
common outlet (12) comprises at least one or several outlets.

5. Device according to one of the proceeding claims, wherein the internal
30 outlet (22) of the second passage (20) is arranged centrally within the first passage

(10).

6. Device according to one of the proceeding claims, wherein the second

passage (20) in at least a part is arranged within the first passage (10).

7. Device according to one of the proceeding claims, wherein there are
35 several inlets (11) to the first flow passage (10).



housing (1) conprises an internal sleeve elenent (3), form ng an annul ar
space for the first flow passage (10), and the inner space of the sl eeve
el enent (8P 20orssssat | east a part of the second fl ow paPsagP2¢i2053894

59. Device according to claim8, wherein the pressure operated valve device
conprises a valve seat (23) formed by a surface of the sleeve el enent (3)
and a valve elenent (31) is arranged within the sleeve elenent (3) and
moveably in &he axi Bleviticragcéridony of ortchef tht pexeceingradaiins( 3)h ¢ mhiar encthgeval ve

el enent (31 r i f rJn r he
second f I( Ow)hog9§2 (1§?§8§ : Séfgnfg{ilgﬁkglx}?lc%@éggcor g%%§(3§’gfg%mn{él% a;ﬁl%}ﬂ‘gpa;rs Ea:‘gefe%)itrng
ol ains, whertBs ATt A PSSHEE RO TG PaST SPRES 6 hasierye cferpgnti(d) Brigs at

fluid, and deddtuaiprivfithe second fder pashapasd®Bge (20) is an injection fluid.

11. Devi ce according to claim7, wherein the injection fluid is a gas and or
wat er. 3512.9vet hod DkvRrhaoeidivg for daine 8] wih cafe ihyiegeegshanspdritedvalwel | bor e

by th i | ai - j i d
Phel udes ¢ hey GRoiElEga Rl BLIR) e B0, ﬁﬁ*fﬁéé. 68le sihevP Rlondotf (TP
enter a firstVaYoslcpeatale 1t 2ot wiihw tgﬁ SfeﬁV%F cery (Brnd @oysablinint thet he
fluid from axédcindtith oitipadsage! (ot (3hefinre thevaivnictgndnn €3 Domineiset aow t o
the main prqgduetdiFdw h8Wage (32) forming part of the second flow passage (20).

10 10. Device according to one of the proceeding claims, wherein a fluid
within the first fluid passage (10) is a well fluid, and a fluid within the second
passage (20) is an injection fluid.

I1. Device according to claim 7, wherein the injection fluid is a gas and or
water.
15 12. Method of enhancing production of hydrocarbons from a wellbore by the

use of the device of claims 1-11,
characterized in thatthe method includes the steps of; allowing a fraction
of a main production flow to enter a first flow passage (10) through an inlet (11)
and to mix with the fluid from a second flow passage (20), before returning the

20 mixed flow to the main production flow.



