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opened and remains open. The valve has no functions for closing the valve again

and therefore has to be withdrawn and replaced by a plug or a new valve of the

same type in order for the well to be operational again. This is a time-consuming

and costly process.

25 US 20040182437 A1 describes a valve device for fluid connection between the
annulus and the production tubing with a first valve body and a second valve body
which open by pressurising the annulus.

AU 763592 B2 also describes a valve device for fluid connection between the
annulus and the production tubing.

30 An object of the present invention is to simplify the procedure round the process
where a well fluid requires to be circulated out by means of circulation from the
production tubing to the annulus.

This is achieved by a valve as defined in the attached independent claim where
further features of the invention are indicated in the dependent claims.

35 The invention relates to a valve device for use in a side pocket and/or sub in a well,
comprising a housing with a first port and a second port, where during normal use
the first port normally leads to the annulus and the second port normally leads to the
production tubing, and a first valve body is movably mounted internally in the
housing. Both a side pocket and a sub normally form a space arranged at the side of



This is achieved by a valve as defined in the attached i ndependent claim
where further features of the invention are indicated in the dependent
clains. 350helvnvaati on relates to a val ve device for u®eTiRPR2@18522¢1 pocket
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pocket, so that all flow through the sub or side pocket runs through the valve
device.

When the valve is in use it will normally be configured with the first valve body in
30 a closed position and the second valve body in an open position. On this basis, when
the first valve body is pressure-activated, the annulus will then be pressurised in
order to move the first valve body from a closed position to an open position and by
means of this movement thereby lock the first valve body relative to the second
valve body in the first locking device. In such an open position of the valve device
35 it will be possible to circulate fluids from the tubing to the annulus and in the
opposite direction, depending on the requirement. When the desired fluid has been
circulated in/out, either the annulus or the tubing is closed and the fluid in the well
is pressurised until the third locking device is released. When it is released, the
second valve body will move from an open position to a closed position and the first
40 valve body will therefore also be moved to a closed position and the valve device



30a cl osed position and the second val ve body in an open position. On this
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arranged to be broken by a higher pressure differential between the annulus and the
tubing than the pressure differential which without this fourth locking device will
move the first valve body from a closed position to an open position if the valve
body is pressure-activated. This fourth locking device may be a shear pin mounted
between the first valve body and the housing, or alternatively a rupture disc which
30 admits fluid in order to influence the first valve body or another type of rupture
element which after rupture enables the first valve body to be moved to an open
position. As an alternative to a fourth locking device, choking of the fluid supply
may be employed instead, causing the first valve body to go to an open position on
account of the pressure differential across the valve body. This ensures that the
35 valve body does not open on account of sudden and brief pressure variations in the
fluids round the valve device. In a further alternative embodiment this choking
process may furthermore be provided by a ball, which enables the rate of flow
through the valve to be regulated/choked in order to open the first valve body
relative to the housing, but also to arrange the ball and the flow rate so as to be able
40 to have a larger flow diameter in the opposite direction, for example reduced flow
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can be released when there is a given pressure differential between the charnber and
a pressure applied in the well, with the result that the second valve body goes to a
closed position. In an embodiment where there is also a second locking device in

25 the valve device, release of the third locking device requires that the second locking
device should already be released. The third locking device may be a shear pin or
also a rupture disc, locking ring or other device.

According to an embodiment a second locking device may be configured with at
least one recess internally in the housing, a through-going groove in the second

30 valve body and a recess in the first valve body, with a locking ring or dog/claw
mounted in the groove in the second valve body. When it is aligned with the recess
in the housing, this locking ring will be engaged with it and will only permit
relative movement between these parts when a force is overcome and the recess of
the first valve body is aligned with the groove and the recess in the housing so that

35 the locking ring has room to be moved out of the recess in the housing. When the
recess of the first valve body is not aligned with the groove in the second valve
body and the recess in the housing, the locking ring will have no room to be moved
out of the recess in the housing, with the result that the second valve body is
permanently locked to the housing.
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25 of this kind also provides a large flow area and only a small number of deflections
on the flow path through the valve.

The present invention also relates to a method for operation of a valve device
between the production tubing and annulus in a well, where the valve device
comprises a first port and a second port. According to the method fluid in the

30 annulus is pressurised and permitted to flow into the valve device until a pressure
differential is achieved between annulus pressure and tubing pressure, thereby
causing the second port of the valve to be opened and the valve locked in this
position and fluid is permitted to flow through the valve, whereupon the fluid in the
well is pressurised so that a locking device internally in the valve is broken and

35 both the second and the first port are shut off.

The invention will now be explained by a non-limiting embodiment with reference
to the attached figures, in which;

Fig. 1 is a sectional view of the valve in a first closed position,

Fig. 2 illustrates the valve in fig. 1 in a second open position,



port through the sleeve wall for fluid through-flow. The first val ve body
may conprise a substantially cylindrical main part with a central
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enabl es opertiigg? dlesiang thé vhlve indlgve iha thivd ctoyed pobiednso that it is
pressure-control l ed. According to another enbodi ment the first val ve body
may be of ardghéshakapdctatlan frgy13 aedi cal, for exanpl e pol ygonal, octagonal,
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illustrates .a valve accordin entio ced ina |ng.
Fig. 1 illudPRRi®sn@oyhiopds %%%WHE tbfb}[lfﬁﬁé’oft:klgh& gWuSIIntg 3@ ?”rc

housi ng 1 whioohiguration of the two valve bodies, a relatively large flow passage is obtalned
through the valve device. This flow passage is also designed with a minimum of
direction changes in the flow through the passage. The flow passage flows in
25 radially before flowing axially through the valve to a more radial outlet. There are
only two deflections in the flow path through the valve.

In an embodiment the first valve body 11 is secured to the housing 1 by a fourth
locking device D. The first valve body 11 is then in a closed position so that sealing
surfaces 12 on the first valve body 11 are in contact with a valve surface 6 in the

30 housing 1, as illustrated in fig. 1. In the illustrated embodiment this fourth locking
device D comprises a shear pin opening 18 in the first valve body 11, a shear pin 26
and a shear pin opening 27 in the housing. When pressure is applied in through the
first port 2 which is open since the second valve body 20 is in an open position, the
pressure will influence the first valve body 11, for example at the internal end

35 surface in the flow passage and when the pressure differential between the first 2
and second 3 port in the housing reaches a given size, the fourth locking device will
be broken and the first valve body will move to an open position, as illustrated in
fig. 2. Instead of shear pin openings and shear pins, an alternative is to have a
rupture disc which prevents movement of the first valve body before a given

40 pressure differential has been attained. As indicated above, the fourth locking
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30 more dogs, claws or jaws, arranged in the groove 23 in the second valve body 20.

As illustrated in fig. 2, in this position full through-flow is obtained through the
valve, and the valve remains in this open position until a third locking device C is
activated. The third locking device C can be activated by pressurising the well,
thereby breaking the third locking device comprising a locking pin 30 mounted in a
35 locking pin groove 25 in the second valve body 20 and a locking pin groove 29 in
the housing 1. Other solutions may be envisaged here where an element is broken,
thereby releasing movement. This may, for example, be a pin mounted on one
clement located in a groove in the other, a rupture disc, a friction coupling etc.

The pressure required for releasing the third locking device is a pressure differential
40 between the fluid in the well and a pressure in an atmospheric chamber. In the



the first valve body 11 in the |ongitudinal direction of the housing 1, the
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The pressur Eporsﬁﬁhh'Jt%%eh%héﬁ%@ﬁ%‘W&ch@ﬁpﬁcﬂ‘tiﬁe'd&%d‘g device is a pressure
differential 40between the f in the well and a pressure in an

at mospher i ¢ lohafisetackbd ppsicon \WDHROIEOA O IGAARCIS D AR IERAR L ghank R8BSt r at ed
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by the open &nglill be located in connection with a second groove 8b provided in the housing 1.

A secal in connection with the chamber 31 is also located in this position in

connection with the groove 8b, with the result that the chamber in this position is

also opened on this side of the chamber 31. In a variant the valve may be designed

35 so that the locking segment 28 in this position is not located in connection with any

groove in the housing.

In fig. 5 a valve device according to the invention is shown placed in a sub 40 in
tubing with a main channel 41. The valve device is placed in a side compartment
with a port 43 to the annulus and port 42 to the tubing. In the illustrated

40 embodiment an internal sleeve 44 is further arranged in the tubing. The sleeve 44



531" on the second val ve body and against the housing 1, limted in the
rear by the tool behind (see e.g. figure 2) The chanber 31 (or 31') is
provi ded wot2h11z10¢34¢en pressure during assenbly of the vacreErP2Mhem2ihe third
| ocki ng device is broken, on account of the pressure influence on the
second val ve body 20, a novenent of this Second valve body will be obtained
so that it noves in the |longitudinal direction of 10the housing 1. By neans
of this novdnmentpltfatity bbipies 431Wh3d thawdlle dbwioe betodpenned, theishaectddas second
val ve body 20, ymy, Sth@f’\ﬁl)éyfghogﬂi %&ﬁﬁkﬁé‘&r’%%%ﬁ&%&ﬂ%u@ k%%%%t%ﬂw‘dﬂ fig.
ui of t

3. There is t%ere ore no cushion" for the novenen e second
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i s theref or dotiowpigetlainys. Hoosesimpicriagh ot decohe, burthtandfttiseking dwlices bodi es
are in a cl J ] : : ' ' : her: en the
Lubi ng and ?ﬁgaﬁﬁﬁﬁé@%ﬁ?ﬁg‘mﬁ%ﬁ%‘rhivrh?;%*fﬁﬂﬁ%ﬁ%ﬁ oPiPEE R ey
20 has moved HeeYaYs UWY e braronlig Wihiosher typey isleakipgievicsh thardhpsq yst r at ed
in fig. 3, tiHesteated a fifth | ocking device E which | ocks the second val ve
body 20 relative to the housing 1 in this position. This fifth |ocking
device I8 conprises detents 9 nounted internally in the housing 1, and
oppositely directed detents 24 nounted externally on the second val ve body
20. The detents 9 in the housing are provided with sone radial flexibility.
This can be 25achi eved by providing themwith a split. They may, noreover,
be prestressed to a position at a centralising ring which supports the
detents. In a first |ocked position of the second | ocking device, the

| ocki ng segnent 28, which nmay be one or nore segnents arranged round a
circunference, will interact with a first groove 8a provided in the housing
1. Wien the third | ocking device is 30rel eased and the fifth | ocking device
has gone into engagenent, the | ocking segnment 28 will be located in
connection with a second groove 8b provided in the housing 1. A seal in
connection with the chanber 31 is also located in this position in
connection with the groove 8b, with the result that the chanmber in this
position is also opened on this side of the chanber 31. In a variant the
val ve may be designed 35so0 that the |ocking segnent 28 in this position is
not | ocated in connection with any groove in the housing. In fig. 5 a valve
devi ce according to the invention is shown placed in a sub 40 in tubing
with a main channel 41. The valve device is placed in a side conpartnent
with a port 43 to the annulus and port 42 to the tubing. In the illustrated
40enbodi nent an internal sleeve 44 is further arranged in the tubing. The
sl eeve 44



9 has a plurality of ports 45. Wen the valve device is to be used, the
sleeve 44 is noved so that they are aligned with the port 42 and

f | owt hr omglzotizme1dae obt ai ned. The inventi on has now beemrCefpR@itns2in t h
reference to an enbodi ment. A person skilled in the art will appreciate

t hat several nodifications and changes to this 5enbodinent will be possible
within the scope of the invention as indicated in the follow ng clains. For
exanpl e both the second, fourth and fifth | ocki ng devices nay be omtted
whi |l e stlll(ﬁg L g a valve which fulfils the object of the invention. The
val ve may al'so be reallzed wi th other types of |ocking devices than those
illustrated. 1
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mounted internally h@N$M@i%ou5|ng (1) and nnvable relatlve to both the
housi ng (1) and thechdrastrival methbofyofmblises 10- a first | ocking device (A)

confi gured bet veen tQﬁeéand%wea@e/{yh@gmgn%éd ﬁx@&nwlfﬁ%ﬁaﬁm qua&?dy (20)

in order to | ock the ve to the

second val ve body (P0)yabls relséivaite bethi ths hansmedl )s%&dnth& frghyadie pady (Mhen t he
first 116cki ng devi cea (it loskiagtdevated,) cbhﬁglﬁnedsbtetwednvtﬁelfﬂetyva(lxlelbodﬁ(lhgl din

an open pOSItI on as A | )
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third | ocking devi c¥E ﬁga@B%FMk%WOPﬂéaQ@ Hd?bél ?”P?B) and
the housing (1), wi aid tmﬁlcheismhnnarhhat widrethsdiref lothimgtdevrat (Agakhotgvadedsi ce

(O will permt movapeni 0five Bedseeond nvd M dodBlod &l Bhi %€ the second

15 valve body (20) is in an open position, thereby providing through-flow
through the valve device, and
- a third locking device (C) configured between the second valve body
(20) and the housing (1), with the result that release of the third locking
device (C) will permit movement of the second valve body (20) relative

20 to the housing (1) and thereby to a closed position of the valve device,
thereby also permitting the first valve body (11) to go to a closed
position.

2. A valve device according to claim 1,
characterised in that it comprises a second locking device (B) configured
25 between the second valve body (20), the housing (1) and the first valve
body (11), in such a manner that the second valve body (20) is
permanently locked relative to the housing (1) in an open position until
the first valve body (11) is locked in the first locking device (A) and
thereby in an open position of the valve device.

30 3. A valve device according to claim 1 or 2,
characterised in that it comprises a fourth locking device (D) configured
between the housing (1) and the first valve body (11) in such a manner
that it locks the first valve body (11) to the housing (1) in a closed
position and further arranged so that it (D) has to be released before the
35 first valve body (11) can be moved and locked by the first locking device

(D).

4. A valve device according to one of the above-mentioned claims,
characterised in that the first locking device (A) is activated from a



20to the housing (1) and thereby to a closed position of the val ve devi ce,
thereby also permtting the first valve body (11) to go to a cl osed
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the first valve body (11) being noved relative to the housing (1) froma

cl osed positios. to A vaekeeviopaitopdisittb @fc Wi et & FicuaontibrRISlkiths,

differgptial is attaj (=X - kY st . a
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pressure at the secon leviTe accC

above- menti oned cl aMBncicthal whethcswdvs ACYipais 18 rneBdosition, therthjrdset at a
gi ven pressure bef ofoekinmpsdadi¢cat()orandfe rehasadaivliien deve tsea piveh pecsaetd i s

provi ded between thg;econd Walys tHQQMa&t?Qr)ﬁ%E@l*)%dQ%{%éﬁ% Gelthe sV Ve

device according to one of the_ above-nentioned cl'alins, characterjsed in
that the third Iock?*??@neé’\?iftc@’ eeyVitk thegipylgthab s SRR RIS BRANAPOR #08S Bnen
t he vall¥e device i saiclosahpopénnposition, the third | ocking device (C can
be rel eased when there is a given pressure differential between the chanber
(31; 31') and @ presswlec datvithecdordisg toons ef ditdatpartmdjonzy,claindsh t he
result that the seconfayigliug Mk & 80hpaoss, findocling ady ROSE) Wliicn Bokal ve
devi ce according to one of the % SVZZ_ASEMI oned, c %{ ,. C ahact.erlﬁe in
that it conprises atlisiseeand ¥Ere RgIUENDRETPETCRIb GRS ReudRg bhd MVl ve
body (20) per manent tlpsekpadiiiore to the housing (1) in a closed position.

20 8. A valve device according to one of the above-mentioned claims,
characterised in that the first valve body (11) is mounted relatively inside
the second valve body (20), where the first valve body (11) in a closed
position shuts off the second port (3) and the second valve body (20) in a
closed position shuts off the first port (2).

25 9. A valve device according to one of the above-mentioned claims,
characterised in that the second valve body (20) is substantially sleeve-
shaped and comprises an admission port (21) through the sleeve wall for
fluid through-flow.

10. A valve device according to one of the above-mentioned claims,
30 characterised in that the first valve body (11) comprises a substantially
cylindrical main part with a central through-flow passage (14) with a port
(15) at one end of the cylinder facing the first port (2) of the valve device
and a closed opposite end of the cylinder with ports (13) arranged in a
side wall of the cylinder facing the second port (3) of the valve device.

35 11. A method for operation of a valve device between the tubing and annulus
in a well, where the valve comprises a first port and a second port,
characterised in that it comprises the steps of pressurising fluid in the



A val ve device according to one of the above-nentioned cl ai ns,

characterised in that the first valve body (11) is nounted relatively

i nsi de t wo=etiana4al ve body (20), where the first val veChoago1ioiniin a

cl osed position shuts off the second port,,(3) and the second val ve body

(20) in a closed position shuts off the first port (2). A valve device

according to one of the above-nentioned clains, characterised in that the

second val ve body (2@juliswhidbsitgetmatddytoloeeire sitapdde dadice anfil & pessar

admi ssion port (21) qfefrOf iits@hi EEYEW LB bnd s Eegglﬂetang%tgﬁ%t&%r A valve
t he ve- o char §
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devi ce according to one o0 0 ntio al ns, cterised in

that the first val vECHRKCPADE t@%ﬁiﬁqngeégorhog BSR4 PeRGT PRACH Virai n
part with a central lackedugthis postipassddleid kd)ermittdd @ fowtthiobsh tiat vdme end

opposi £ end of t he. nelo P A AR b L 8 e ey e o T he
o P nder faci ng t heindbeal Tt ook auh b UeSronsd ke et hogr e
operation of a val véhdeNi.ce between the tubing and annulus in a well, where
the val ve conprises a first port and a second port, characterised in that

it conprises the steps of pressurising fluid in the 12 annulus which is
permtted to flowinto the valve device until a pressure differential is
achi eved between annul us pressure and tubing pressure, thereby causing the
second Bort of the valve to be opened and the valve |locked in this position
and fldld is permtted to flow through the val ve, 5whereupon the fluid in
the well is pressurised so that a | ocking device internally in the valve is
broken and both the second and the first port are shut off. 10



