WO 2011/ 102732PCT/ NO2011/ 000055 1. val ve system The present invention
regards a val ve systemused to performdifferent operations in oil and/or
gas wells, especially to an artificial lifting systemthat is used to

assi st forvé@erawi@rassure in the well in order to extragctyNo0AH0B)0Es ocar bons
out of the for- 5mation. However, as known 40 a person skilled in the art,
the present invention is not restricted to artificial lifting, as the valve
system according to the present invention can also be utilized in other
operations, for instance to inject cherdatvglsystemt o the well etc. 10An oil
and/or gas well is drilled into a hydrocarbon bearing earth fornmation,
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Hydrocarbon production often begins with sufficient pressure in the formation to

force the hydrocarbons to the surface. As the production from the well continues,

20 the reservoir usually loses pressure until production of hydrocarbons from the well

is no longer provided by the formation pressure. Furthermore, in some wells, the

formation pressure is insufficient to support the production from the well, even

when the well is first completed.

Due to this, so-called artificial lift is used to supplement the formation pressure to
25 lift the hydrocarbons from the formation to the surface of the well. The basic idea
for all artificial lifting systems is to extract more hydrocarbons out of the reservoir.

For instance, an oil and/or gas well may be arranged with a sucker rod lifting sys-
tem, where such a system normally comprises a drive mechanism arranged on a sur-
face of the well, a sucker rod string and one or more downhole positive displace-
30 ment pumps. Hydrocarbons can then be brought up to the surface of the wellbore,
by pumping action-of the:downhole: pump(s).
An alternative artificial lift system is a so-called gas lift system, where high pres-
sure water or gas is injected either into the geological formation itself or into a pro-
duction tubing of the well. The gas lift system may be a tubing retrievable gas lift
35 system or a wire line retrievable gas lift system.

In the gas lift system, the high pressure gas from the surface can for instance be
supplied to a space (annulus) between the production tubing and a casing of the.
well. The gas.enters.the production tubing from the annulus side, through:a. plurality



30nment punps. Hydrocarbons can then be brought up to the surface of the
wel | bore, by punping actioirof the' downhol eTunp(s). An alternative

artificial lift systemis a so-called gas Iift system where high pressure
wat er or gawoe@vimyrcted either into the geol ogi cal fopgaiNgsiiobdeed f or
into a production tubing of the well. The,gas |ift system may be a tubing

retrievable gas lift 35systemor a wire Iine retrievable gas lift system
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P 25 The main mandrel body section is formed in such a way that the full opening main

bore and the laterally offset side pocket bore are divided by an internal wall, such
that well tools and/or other downhole equipment is/are separated from the produc-
tion flow through the full opening bore. If the side pocket mandrel is used in a gas
lift system, both the surface of the laterally offset side pocket and the internal wall
30 of the side pocket mandrel are provided with one or more through slots or bores,
such that pressurized gas introduced into the annulus can flow through the one or
more slots or bores of the laterally offset side pocket and into the laterally offset
side-pecket bore; through a valve that is arranged: inside the. EateraklyioffSet~sfiie
pocket bore and then into the production tubing through the slots or bores of the in-
35 ternal wall. The valve in the side pocket bore will then control the actual flow of the
pressurized gas into the production tubing according to its specific design.

However, the pressurized gas that is released into the production tubing is normally

not controlled otherwise than to break up a main injection stream of the pressurized

gas into smaller streams and/or bubbles. This may result in that a significant part of
40 the released gas stream will act against the production flow. (i.e. is added with a. di-



25The main mandrel body section is formed in such a way that the full
opening main bore and the laterally offset side pocket bore are divided by
an internal wall, such that well tools ar&d/ or other downhol e equi prment
is/are separated fromthe production flow through the full opening bore. If
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25  the flow of injection gas in a more effective way, thereby increasing the production
flow in a production tubing.

Another object of the present invention is to provide a valve systems that allows
replacement of well tools and/or downhole equipment, without shutting down the well.

Still one object of the present invention is to provide a valve system where the well
30  tools and/or downhole equipment can be replaced independently of each other.

These objectives are achieved with a side pocket mandrel according to the
present invention as defined in the enclosed independent claims, where
embodiments of the invention are given in independent claims.

The present invention regards a device used to perform different operations in oil
35 and/or gas wells, for instance an artificial lift operation. More particularly, the
present invention relates to a valve system for use in a wellbore, where the valve



Accordingly, it is an object of the present invention to provide a valve
systemthat mnimzes and/or alleviates the above problens. It is also an
obj ect of the present invention to provisMle a valve systemthat can control
25the flow of injection gas in a nore effective way, thereby increasing the
production flow in a. roductlon bi ot.her obj ec f. t.he pr.esent
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el ongated nmai n body being provided with a substantially fully open main
bore for alignnent with a well tubing and a laterally offset side pocket
provided with a bore, the 5 substantially fully open nain bore and the

| aterally offset side pocket bore being divided by an internal wall. At

| east one through opening is provided in the side pocket nmandrel, | eading
into the laterally offset side pocket bore, and at | east one through

openi nggi s provided in the internal wall, leading into the substantially
fully open main bore. The at |east two through openings are in fluid
comuni cation 10 through the laterally offset side pocket bore, where this
arrangenent will allow a 15 20 25 30
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WO 2011/ 102732PCT/ Nozot h0000ss 4 fluid froman annulus to be injected into
the well tubing, as the fluid will enter the laterally side pocket mandrel
bore through the at | east one opening provided in the side pocket nandrel,
fl ow t hr ougho therid2aser al | y of f set side pocket bore, anddrnzeafiess entering
the substantially fully open main bore of 4the el ongated body section 5
through the opening in the internal wall. In the laterally offset side
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According to another embodiment of the present invention, the valve system may
also be provided with an additional pressure or fluid barrier, where this pressure or
fluid barrier can be arranged in connection with the at least one opening (slot or

25 inlet) provided in the laterally offset side pocket of the side pocket mandrel.

As indicated above, a “fluid barrier” can be any element that has the capacity to
prevent a fluid medium from flowing through the element. Such elements can for
instance be a gas lift valve, one-way valve, orifice or choke valve, bellows valve,
nitrogen charged dome valve, pilot valve, differential valve etc.

30. The valves-that are accommodated in the laterally offset side pecket can, for in-
stance, be gas lift valves or chemical medium injection valves, one-way valves etc.,
where these are used to enhance the production in the oil and/or gas well.

The side pocket mandrel is also provided with connection means at both of its ends,
in order to connect the side pocket mandrel to the well tubing, for instance the pro-
35 duction tubing. The connection means that are provided at each end of the ends may
in a preferred embodiment of the present invention be threads. However, it should
be understood that clamps, bolts etc. could also be used in. order to' connect the side;



The side pocket mandrel is also provided with connection neans at both of
its ends, in order to connect the side pocket mandrel to the well tubing,
for instance the pro- 35duction tubing. The connection neans that are

provi ded atweanlvi@mt of the ends may in a preferred enbpeogngotoedosd he
present invention be threads. However, it .should be understood that clanps,
bolts eta could also be used in, order to connect the side, WO

2011/ 102732PCT/ NO2011/ 000055 5 pocket nandrel to adjacent tubul ar nenbers.
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barrier is provided with an adjustable orifice.

The valves that are arranged in the laterally offset side pocket may be arranged to
open. or. close at the same pressure, but they,can also be arranged to operate at dif-

20 ferent pressures. The latter arrangement will, for instance, result in that the valve
system according to the present invention can be adapted to each wellbore’ specific
parameters, whereby undesirable incidents can be prevented.

The side pocket mandrel of the valve system according to the present invention may
preferably comprise other downhole tools, measuring equipment and/or devices,

25 where this will depend on which operation(s) is/are to be performed, as well as the
specific characteristics of the oil and/or gas well.

The internal wall between the laterally offset side pocket bore and the substantially
fully open main bore of the elongated body section may be provided with several
through openings (injection orifices, outlets), where the number of openings will
30 depend on the characteristics: of the well, whick medium: isto be injected- into the:
well tubing etc. Furthermore, the openings may also be arranged to be bevelled or
angled relative to a longitudinal axis of the side pocket mandrel, or formed to give
the injection medium a rotation before entering the production tubing, in order to
optimize the stimulation of the production fluids. Furthermore, at least one replace-
35 able sleeve may also be arranged on the outside or inside of the main bore or the
offset side pocket of the elongated body, where the at least one sleeve through the
adjustment can control the “opening™ of the ‘openings.. The at least one sleeve may.



The side pocket mandrel of the valve system according to the present
I nvention may preferably conprise other downhol e tools, neasuring equi pnent

and/ or devices, 25where this will depend on which operation(s) is/are to be
performnmed, we220ehd27s the specific characteristics of tege/nNv2b1180@E0r gas
well. The internal wall between the laterglly offset side pocket bore and

the substantially fully open main bore of "the el ongated body section nay be
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t he nunber of bopaaigeddo wthic adinddhebereonta Hlidedharlangitudinag diretionfofthe wel | ,
whi ch nedi um gpR. be injected,inte the well tubing etc. Furthernore, the
openi ngs may al so be arranged to be bevelled or angled relative to a
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production t ugidally. Inhesimildewaptheaidjusribll @ificut thdisecohe riéwnpleteluid bar-
arranged to bﬁePHﬁfél?@b@%x‘? g@ b Yeou %yéjf aulically or by renote
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preferred embpgie®RouRd of Eﬁ‘deFHl&?gemongﬂl‘{&ﬂ&ll A5 ofithe a;dubmﬁﬁlbm@ethmbgt abl e
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| ongi t udi nal @¥iigjefiord bYefides QHe eddesis inHde Rlkevé ARk &l \shaped bevelled or angled.

In one preferred embodiment of the present invention the side pocket mandrel of the

25 valve system is provided with measurement equipment, as the production parame-
ters may vary during the stimulation of the well production. Typical parameters that
will vary during this operation may be pressure, temperature, gas/oil-ratio, water cut
etc. By carrying out these measurements, one can influence the injection of me-
dium, thereby obtaining an optimal condition for injection of medium into the pro-

30 duction tubing. Further measuring equipment may measure leakage, composition of
hydrocarbens. etc:

As the side pocket mandrel of the valve system according to the present invention is
intended to accommodate a number of valves and/or other downhole equipment, it
is suitable to manufacture the side pocket mandrel from several sections. Each sec-

35 tion can then be shaped to accommodate the specific “tool”, which will result in that
the side pocket mandrel can be adapted individually to each well. The sections may
be provided with threads, quick connections etc..in-order to be connected with each
other.



20adj usting the opening of the opening(s) (injection orifices; outlets)
witlfthe recess, in the sleeve. The recess or recesses in the sleeve may

al so be shaped to optim ze the injection streamfromthe valve and into the
product i onwouming2738s in the case of the injection orifcea®oitifoeossecesses
in the sl eeve may be shaped bevelled or apgled. In one preferred enbodi nent
of the present invention the side pocket mandrel of the 25val ve systemis
provi ded with neasurenment equi pnent, as the production parame- ters nay
vary during tBuring theinstailasipnoff thdiffgednt vplvesiarsl orodowithyls esaipment imdieer s t hat
Wi Il vary dur iagpbdkies mapéielither8 is@fyenedqpi&sefUineertdifyRa ta whether the valve

gashol | - At} Oandhi! Eigfibiint BhLsaflly phrinfo/hd\thdWbpdeRC Ihe BRRILRA RNl 8e CaN
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equi pnent S may vieedberehy prawiagdhat thmenssates Wl toeeing asignal whensthevalyepand/pe si de
pocket mandr ebquipméntare ploperly statledaccording to the present invention is

i ntended to accommodat e a nunber of val ves and/or ot her downhol e equi pnent,
it is suitabl ¢ novehfeabfures of the plosesti iceention kastwethaxdthe inviention #solf mall be

sections. EacPest@fderstood frofh thaatadhed dmyigg@la@@hid&e@m PR HbFidgd ®eseieci fi c
tool ™, whichg -!‘.ltlyf\\f]h?ghlfl' i agﬁk&&&eé&m&; ?ef@%%ksﬁhx .-.«eind&%f&{- H§2dapt ed
C we . e ed wt

i ndividually to0 ea e sections may provi reads, quick
- connecti Qns egc- kn . o | ch other. WO
20111102?@2P&%€5&§%8g§@ﬁﬁa{r}ﬂﬁgg. 7%&%?{% | ation of the different
val ves and/ orgdo ] ' . ' . gd(g;% SEREEFthd BRE&tis of ten
a degree of ug%é??g&s??g%gk?yog%%ea%%ééln?ﬁihggﬁ%/)‘g an ?or eqﬁ% pnment are safely
put into its ¥H°8tYpers. The side pocket mandrel according to the present
I nvention may_.fherefore b rovided with.a positioni de-. 5vice, thereby
ensuring that F’tghs sg‘b‘@sr%ﬂ‘B‘ﬁa%eﬁ?f’mrs%ﬁeé\’}%ﬁV?af’“é&ganﬁllan‘%ﬁg%ﬁga\yglsvg &Rd/ or
equi pnent ar ecqsdisgde figutendt al | ed. The novel features of the present
i nvention, as well as the invention itself, will be best understood from
the attathed dYhilg thgdnveaiam ismbiegt o varopnmodificetionsapdalismative farmsnsRen’ whi ch
si mlar ref ereiﬁcgembudimmltsshqveheen slovai by Way ofexaimplesandheé drawimgstand willOFi g. 1
is a schemat i ge 8dseMb&f indietll her&AMTRY drdMngdRkd not necessarily in scale and the pro-

portions of certain parts have been exaggerated to better illustrate particular details
of the present invention.

20 Referring now to figure 1, an embodiment of the present invention is shown, where
a floating structure 1 or a sea- or land-based structure (not shown) is connected to
an oil and/or gas well 2 by a production tubing 3. The floating structure 1 and the
sea- or land-based structure can be production and/or storing facilities. In this em-
bodiment the valve system according to the present invention is used as an artificial

25 lift system.

In order to enhance the production of the oil and/or gas well 2, a pressurized fluid
medium is injected into the annular space (annulus) 4 between a casing 5 of the oil
and/or gas well 2 and the production tubing 3. Along the production tubing 3 is/are
30: ©  arranged a plurality of side-pocket mandrels 6, where the side pocket mandrels 6 arer
connected to tubular elements of the production tubing 3 in appropriate ways.

Figure 2 shows the valve system according to the present invention, where the valve
system comprises a side pocket mandrel 6, in which at least two valves 100, 101 in
35 form of gas lift valves (see also figure 3) are arranged. Each and one of the valves
100, 101 forms a “fluid barrier” in the side pocket mandrel 6. The valves 100, 101
. are.designed to open at a given differential pressure between two fluids or two. posi-
tions. in the well, for instance across. the valve 100, 101-or.in twotdifferent positions.



Fig. 2 shows a valve system according to a preferred enbodi nent of the
present invention, and Fig. 3 shows an enlarged cross section view of a
mandrel of the valve system according to figure 2. 15Wile the invention is
subj ect towaedipue7arodi ficati ons and al ternative for s pcapm20niobioss

enbodi nents have been shown by way of exagples in the drawings and will be
described in detail herein. The drawi ngs are not necessarily in scale and
the proportions of certain parts have been exaggerated to better illustrate
particul ar deemnesd selatively phevesach Pmemthewellewﬂeféhlﬁﬂ ERHR! PESFGure 1,
an enbodi nent maf vhtyebepweenehe differenttviabves il 60,10 wim, addhmnelfahé prsagurizgd Suiduct ur e

1 or a sea- Ofp thadaRnN&ASPEcsSs feaeﬁésraecehraﬁthrﬁttm)e ihén G VieEds400] D0 1aWIIDI |
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i nvention i s used as an art|f| CI al 25lift system In order to enhance the
producti on of Théfuidithediid/cati bggas, Mghld, Procasspd e&Hfhiid eflefenui ghrietthe mells

I nj ected int Opfl@%gtt@t BlervRaGhd éﬁmeltau ath (RIGASH R ﬁeﬁﬁt%faleotldé he oil

and/ or gas we h raduct i I n bi
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packet nﬁ%dret’@el&feéroe f%@rh@é@%ﬁmﬁse% @Eiﬁb&mépﬁméﬁpgl the sidspopkes mandrd §:
tubing 3 in appropriate ways. Figure 2 shows the valve system accord| ng to

the pr esent iH‘é%&Wb eqtteket &&fdrmlsvseoﬁm%%&a AR SRS prddaéiith bRk
mandr el 6, W 'rt]:h"%tatur they sHOud oss%§ 'Ehe%?ef { 52 BE 53 a
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val ves (see aT“s € arrange one o e va
101 forns a "’FReG}ﬁf‘ﬁ“é’t her" in the si de pocket mandr el 6. The val ves 100,
101 are, lilesigned to open at a given differential pressure between two

fluids or twaripasd 3 5Ko%s dnlenldiged\&bbs seb@én vxewt(mmacmamtﬁgewaj Mahétoo
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pressure nmay Papye P%E%‘PF"F A8 etﬂ“ﬁ?@fi é'm“‘ §§e"ﬂ93 '%6‘1’5 pf?l“‘ét R Een-
the pressuri zeettingmedns § (ustndieatethat hognetityends JEoepnacetingmeans 8 iat vaI ue,
t hen t hexyal vegealed portidh onithd insjde {oamlsidBrofithe sbutar bedy sdctiba 7ysuch tha

al lovned to flgwhiiigudy b iohd! ¥beldfnectiiltoRPRE hibiss, sikéh ArLpteahdtion t ubi ng
3 tubing 3. The tubular body section 7‘is provided with a through substantially fully
open main bore 9 and a laterally offset side pocket bore 10. When the side pocket
mandrel 6 is connected to the production tubing 3 the main bore 9 will be aligned
25 with a bore of the production tubing 3.

The tubular body section 7 will then have two flowing paths, as the substantially
fully open main bore 9 is separated from a laterally offset side pocket bore 10 by an
internal wall 11 (see also figure 3).

The laterally offset side pocket bore 10 is shaped to accommodate at least two

30 “fluid barrier” elements, for instance in form of gas lift valves 100, 101, and/or
other equipment or tools (not shown). The expression “fluid barrier” should be un-
derstood as an element that will prevent a fluid medium from flowing over the ele-
ment in-at least-one direction: This wilF provide-a double’barrier iniside the sidé -
pocket mandrel 6. If for instance one of the valves 100, 101 in the laterally offset

35 side pocket bore 10 due to different reasons has to be maintained, replaced or ad-
justed, a kick over tool may be run down the production tubing 3 in order to retrieve
the valve 100,101. At least one installation opening (not shown) is then arranged in
the internal wall 11 of the side pocket mandrel 6. When the valve 100, 101 is re-
moved by the kick over tool, the other remaining valve 100,101 in the side pocket

40 mandrel 6 will prevent production fluid withir the productionstubing:3 from flowing



The fluid nedium can be gas, liquid, processed well fluid or even a part of
the well fluid fromthe reservoir and can be taken at a position in the
vicinity of the side pocket nmandrel 6 (that is fromthe well) or added from
the fl oati W 2mgt@fation 1 (or Itother sea or | and ba®et/NoRe1OWOSES,

not -shown) away fromthe side pocket mandgel 6: How nmany side pocket
mandrel s 6 shoul d be placed al ong the production tubing 3 and which
features they shoul d possess wi |l depend on the needs of the field or each

speci fic wel | outs the preductipndpbing Sathrenahdhe side ppeet mardee! 640G indo s 3Pz at ed
with B in figlarepde 4dfetwéen the grdpoidetubingidand| thé casing hef thalwedl. syst em where
It can be seen that the side pocket nmandrel 6 conprises an el ongated

t ubul ar body Fhetaterally offed isidie popked borkekd isionlitsdusideprovidgd mathras 16ast fwest
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bore 10. Vmenlahhﬁg&ééb@td&lb@ﬂﬁlthﬁ&ﬁ%ellmﬁ 103 aﬂd)’bﬂeﬁnbeehmpmbﬂtemﬂrhaduam on

tubing 3 the pgi %.fs '%ﬁﬁﬁw p@m&aeﬁ&ﬁgwl on
tubing 3,. The_jubu | e ave as
the subst@nti *”I L?ﬁﬁo)}’rg%lgﬁ%eﬁesﬁﬁyese@ls bg&vegngi% é‘éemqro t(%’mﬂ?'(;lYI E{L%{ée%g’té?
of f set side p@ﬂkﬁﬂe@@pétm apging fecepiaglendP- wal | 11 (see also figure 3) The
Iaterally of fset side pocket bore 10 is shaped tqQ acconmpdat ev&ﬁl\}&?ﬁt t wo

30"f 1 ui d bar r Tee side packehmandrehp of thervaliesystamyis drgighed n manner

101, and/or otdlees kil phemt/onothércghipniend may e weplacediivheansressary ovithoft ui d
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val ves 100, 1t profuctign F‘g’l"égr l{/)e SBF‘P’@‘E‘P LS #lrc {'ﬁ)?‘tge aﬁ&%

different reawimdinhaEhe spebial ioalsmmay fvemstm@pbam ayer '@@15 griyBe bke. a k| ck over
tool may be run down the production tubing 3 in order to retrieve the valve

100, 101. At | Burthermoee, thessidd pasketonangdselfi isprovided withahleastone farqugh pReged i n
the internal ugl(inlét) 1D{jubtiadicatdd), metecthe rzaledst@heﬂuo\itleapdnhg 1ispeovi@d] 101

i S dr ermv%git bZlcl)lt‘tQ déi ﬁggﬁ’?& sﬁ&cﬂockét%r@i@eﬂh[téi ‘vﬂﬂra SbRintéhiddifdnbel i n the
si de pocke man cti uj
product i onft u‘B’feﬁ A3 Oﬁe&aﬁ# f‘“é\%\p % 2 g%ﬁ%ﬁ## ggb%igglagybut of
t he producti o#f F%Fb pRgoREning (oytief 12 vﬁlélsfsmé@aﬁsebwébe sehstantiplly fullyonenimpie he
annul ar spacebetel9ehulclaterslly qfifset side ipocket bhienid (vibiibe thehimlet 4 thegubstarf- t he
vel | . tially fully open main bore 9) is provided in the internal wall 11 that is dividing the
25 substantially fully open main bore 9 and the laterally offset side pocket bore 10.
This will provide a communication between the outside and the inside of the side
pocket mandrel 6.

In the figure the at least one opening 12 is arranged in a vicinity of an inlet (not
shown) of the valve 100 in the laterally offset side pocket bore 10, such that when a
30 fluid from the annulus enters the laterally offset side pocket bore 10, the fluid me-
dium.-will be guided into an inlet of the first valve 100. This. fizst-valve 100 wilk
then be considered to be the primary fluid barriér in thie sidé pocket mandrel 6.
When the fluid reaches a limit valve (set by the pressure settings of the valve), the
valve 100 will open and allow the fluid medium to flow through the valve 100. The
35 fluid medium will then reach the second valve 101 arranged in the laterally offset
side pocket bore 10, where this valve 101 is considered to be the secondary fluid
barrier in the side pocket mandrel 6. This second valve 101 may have the same
pressure settings as the first .valve 100, but preferably the second valve 101 will
have.a.lower pressure limit value. The: valve:101 'will therefore open:and altow the:



The laterally offset side pocket bore 10 is on its inside provided with at
| east two | anding receptacles 15 for the valves 100, 101 and/or ot her

equi pnent, such that the 5val ves 100, 101 and/or equi pnent (not shown) can
be fixed in the landing recepta- cles 15.jgrhe | anding receptacles 15 are
provided with at | east one set of packing elenents 14. Wen the val ves 100,
101 and/or other equi pnent are introduced into the | anding receptacles 15,
the val ves 108uidiigtioynthirenshdhexalved(i prdhito thesubtiantiadty iy aeep matebore 9
pressure; dueof the tothdardmdysestninch thnoegh ta at faast dreropating fouttatehl of thé:lat-
10This will akmyRiRY i€ pdtRetiz836ary seal s between the valves 100, 101
and/ or other equipnent and the | anding receptacles 15. The side pocket
mandrel 6 of FhRhetaloYs ableasivieirépla@abRntdve (nod sShRR)EE afridedidipthe bagideal ves
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having to pul [ out the tu ég v o?ﬁ ac%pgﬁ ) "

IS replac
means of 15anSpwrHIqUgh the t@ﬁ“%‘if@é’?ﬁﬁrg]ttsﬁl Fow
t hrough t he i atleastone gfeeteaaybo ananged io ratpfepsoudd thihborg 949 gr tq gidednayr e
attached to aldnigitediahlaittectiabbetherboto9,al0wi re |ine. The special tools nay for
i nstance be kick over tools or the like. Furthernore, the side pocket
mandrel 6 is provided with at | east one through opening (inlet) 12 (just
i ndi cat egly, where the at |east one through opening 12 is provided
iruthe-laterally offs:et side pocket bore If/cprovident conmmcationlie,-
tween an outer and inner side of the laterally offset side pocket bore 10.
Simlarly, at |east one opening (outlet) 13 (just indicated) to the
substantially fully open nain bore 9 in the laterally offset side pocket
bore 10 (will be the inlet to the substantially fully open nmain bore 9) is
provided in the internal wall 11 that is dividing the 25 substantially
fully opemn nmain bore 9 and the laterally offset side pocket bore 10. This
wi |l provide a conmuni cati on between the outside and the inside of the side
pocket mandrel 6. In the figure the at | east one opening 12 is arranged in
avicinity of an inlet (not shown) of the valve 100 in the laterally offset
si de pocket bore 10, such that when a 30fluid fromthe annulus enters the
| aterally offset side pocket bore 10, the fluid nme- diummi |l be guided into
an inlet of the first valve 100. Thi& first valve 100 will, then be
considered to be the primary ffind barrier in the side pocket MandreT6.
When the fluid reaches a limt valve (set by the pressure settings of the
val ve), the valve 100 will open and allow the fluid nediumto flow through
t he val v@0 100. The 35fluid mediumw || then reach the second val ve 101
arranged in the laterally offset side pocket bore 10, where this valve 101
is considered to be the secondary fluid barrier in the side pocket nandrel
6. This second valve 101 may have the sane pressure settings as the first
val ve 100, but preferably the second valve 101 will haven, | owen pressure
limt value. The valve:10g wll therefore:open/and allow the 10

25

30



fluid to flow through the valve 101 and into the substantially fully open
mai n bore 9 of the tubular body section 7, through the at |east one opening
(outlet) 13 of the laterally offset side pocket bore 10. Furthernore, at

| east one repl aceabl e sl eeve (not shown) is arranged on the outside 5or
inside of the main bore 9 or the offset side pocket bore 10, where the at

| east one sl eeve through the adjustnent ¢an control the "opening" of the
openings 12, 13. The at | east one sleeve may be arranged to rotate around
the bore 9, 10 or to slide in a longitudinal direction of the bore 9, 10.
10 15 20 25 11 51. A valve systemfor use.in a wellbore, conprising a side
pocket Aandr 4 V3le SysighEio use g asvelbopn cRBPTISAS  Side Pegset BgRdE] an °

el ongat ed hattye heside@ockel mantihe (6 cofpeisechndohpas@ldiodg Bedtibh (PRitig pr ovi ded

with a substantiahlly ful.l en majn .bor 9).for.ali nt. wi.th a well
tubing 3 SihibicR bty tethip (ARERET gRP LinbShosBlidly NS sy S 150,
t he subst amwre(9) forfalighmeripeith amicH tiine () and adeteraly offaet sidgaqrogkety of f set si de
Dot one. { e Wk BSofS (1018 sabRalallg Rulyort il 8610 M he bt o1 (o),
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(13) is praviedgdne thrblgh opeharg(al) wekdvidddlin theside peckietnandrble(6iai N bore (9),
where at | . i i i i i t hrough t he
oi de. pocket e P e BaFket b (1) ol & 1hidy L GRTRHESHATE, (1 PC0E
(10) at | easavideanglg iptesngl ¥edl (11pleyding inta theangiadbora(93e¥hesa atlgastor m a doubl e
flui d barrings opéti 21 139 aP@Bin i@ EGminShicaiich tbophithe si@e pdckehBorROCKet
mandr eJr (6%7 0 the at least two valves (100, 101) being independently
20r et rt3va *é’thnough at |l east one installation opening arranged in the
i nt ernal w&hfragterizedgn thahe si de pocket nmandrel (6). 2. The val ve system
accordi ng §@sad sidepdckenbeie €10) at kastudbwabes (100, 100 ke af@gedis®fies rom a group
consi ting, Of f LY BAiR bal el bESRen Himbih Hor Y bk S oEicEBEMHcR! 1 i ection

pocket mandrel (6), the at least two valves (100, 101) being independently

20  retrievable through at least one installation opening arranged in the internal wall
(11) of the side pocket mandrel (6).

2. The valve system according to claim 1, wherein the valves (100, 101) are
chosen from a group consisting of flow control devices, gas lift devices, or

chemical injection devices etc.

25 3. The valve system according to claim 1, wherein the at least two valves
(100, 101) arranged inside the side pocket bore (10), the valves (100, 101)
either being connected directly to each other or being indirectly in fluid

~ communication by said side pocket bore (10).

4. The valve system according to claim 1, wherein one valve (100, 101) is
30 provided with at least one constant orifice.

5. The valve system according to claim 1, wherein one valve (100, 101) is
provided with at least one adjustable orifice.

6. The valve system according to claim 1, wherein the valves (100, 101) are
arranged to open or close at the same pressure.
35



253. The val ve system according to claim1l1, wherein the at |east two val ves
(100, 101) arranged inside the side pocket bore (10), the valves (100, 101)
ei ther being connected directly to eachpother or being indirectly in fluid
comuni cation by said side pocket bore (10). 4. The val ve system
according to claim1, wherein one valve (100, 101) is 30provided with at

| east one chnBhicavalvesysttmaecording td Eleiny bl wieeray sheevalas (1001 0D ate® cl ai m 1,
wherein O“GM%X&Q?;Q%&D%& &iﬁex@ﬁt?péésgﬁ%m th at | east one adjustable

6. ’

orifice. e valve systemaccording to claim1l, wherein the val ves

(100, 1Q1) arg arranged to open .or,clqgse.at.the sane pressyre. . 12 7. The
Valve sys of TG RR Ror ik § o dy Sefleit B8 SRR TBRY SRS 0) v
arranged t calspeempsisesneasgreatenti¢dfuipmentt pressures. 58. The val ve system

according to claim1, wherein the side pocket mandrel (6) also conprises
measur enent9. éthel yaiversystem&ccdidimgita leclagm dy sherirathe siddipogkdt ol @Dpisl, wherei n

th id I 1 j t t f latchi

| Ugs or ol e gueBif ot i R SR e M bra®ATH. 110 2P0 1, wherel B at
I t t I | is,.10 : tside insid f th

| east one 18 ShEOhe B Brbyda 1o o8 E R R BB O 1,
| east dfe tamapggshoropenitside erfantingide ef the aide poeket mapdisk €, therasatahle) or

i nternal waldevé bdihg arrdnlped b0& H@hBast ¥id ﬁ%l%ﬁ%?éﬂh@gfﬂ@ 1&bailjsle. wherein
the rotatabl e s eev? I S.prov dgﬁi th at | east one through recess. 15 20
25 30 pocket bore (10) or internal w. (1\%,

11. The valve system according to claim 10, wherein the rotatable sleeve is

provided with at least one through recess.
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