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regards a nethod for operating a valve assenbly during injection of a fluid
i nt o prodwotznroksibi ng, a val ve assenbly and a tubul ar elcemori1miodivit he
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and gas there are instances when there is a need for injecting fluids, for
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J injection valve. There is also the issue of the injection fluid being a liquid and when
the valve opens there will also be a pressure drop on the injection fluid side of the
25 valve influencing the opening and closing of the valve. This means that there is no
full control of when the injection valve is in an open or closed position. The
injection valve may also be leaking at intervals as the opening and closing also
gives pressure fluctuations. This is a situation which is undesirable, while it is still
desirable to have an injection valve system operated by pressure difference between

30 the injection fluid and the process fluid.

An aim with the present invention is to provide a more reliable and predictable
injection valve system and at the same time also provide a more secure injection
valve.

This is achieved with a method and a valve assembly as defined in the attached
35 claims.

According to the invention there is provided a valve assembly for injecting fluid
into a tubing. The fluid to be injected may be a chemical injection fluid, and
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of pressure variations in the tubing fluid. When operating the system the first valve
30 section will be activated by adding pressure to the system from a surface
installation, i.e. providing additional pressure in the injection fluid. This will open
the first valve section. When the first valve section is actively opened the second
valve section will open and close dependent on the pressure difference between the
injection fluid and the production fluid. When pressure in the injection fluid is
35 reduced again, the first valve section will close directly. When the first valve
section is in a closed state, the second valve section will not see any active pressure
from the injection fluid side and therefore also be in a closed state. As the second
valve section is closed the first valve section will not see the production fluid
pressure and thereby not be influenced by any pressure fluctuations in the
40 productions fluid. By this the sealing surfaces of the. first valve section is also
protected from the production fluid and any debris or contaminations in this fluid



val ve section is closed the first valve section will not see the production
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t he closed en
or the first and or the second housmg may comprise means for connecting it to a

tubing element and forming a metal-metal seal. When there are two housing and

30 they are connected to each other the system may be formed with connection means
for connecting it to a tubing element on only one of the housings or on both of the
housings.

According to an aspect of the invention the valve element of the first valve section
may be formed with a mainly tubular shape which is closed in one end, with

35 openings through the wall of the tubular shape at the closed end. This tubular shape
is formed by providing a bore in an element which bore is open in one end and
closed in the opposite end. The bore then forms an inner space in the element,
giving the tubular shape. This gives a relatively large surface whereupon the
pressure from the injection-fluid may act on the valve element. The inner space and

40 openings of the tubular shape may form the flow passage through the valve element



Is formed by providing a bore in an el enment which bore is open in one end
and closed in the opposite end. The bore then forns an inner space in the
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the second valve section closed until the pressure in an injection fluid is higher than

30 the pressure of the fluid within the tubing. The tubing pressure will also assist the
helical spring element to keep the second valve section in a closed state. The
injection fluid therefore has to overcome the production fluid pressure and the
pressure from the helical spring element to open the second valve section. The
pretension means may in one configuration be different but they may also be of

35 similar kind, just set with different pretension pressures.

According to the invention there is also provided a tubing element comprising
connection means for connecting it as part of a tubing, a main passage to be align

extending into the main passage, where this tubing element comprises a valve



35simlar kind, just set with different pretension pressures. According to
the invention there is also provided a tubing el enent conprising connection
means forwoanmawesing it as part of a tubing, a main paseagac01ib@oeti gn
with a passage in the tubing and a fluid gassage froman outside of the

el ement extending into the main passage, where this tubing el enent
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in the el eM§iy L& the two valve sections. The filter means and the fluid passage may be
configured in a manner such that the filter means may be removed from the fluid
passage. This may be done by having a dead end passage section connected to the
fluid passage, wherein the filter means may be moved into when it is necessary to
25 remove it from the fluid passage. One may have a similar system for the shear out
function means.

According to one aspect of the invention the fluid passage in the element is
configured such that is comprises a first bore extending from the outside and a
distance within the structure of the element and a second bore extending from the

30 outside and a distance within the structure of the element to an opening to the main
passage of the tubing element, and a connection bore from an inner section of the
first bore to a position in the second bore close to the opening to the outside, which
opening is closed by a sealing element. According to an embodiment the first bore
and the second bore may be mainly parallel and possibly also extending mainly

35 parallel to the main passage of the tubing element or at an angle with the main
passage. In another embodiment the first and second bore are arranged at an angle
other than parallel, there may also be a third bore parallel to one or both or with
another direction, forming part of the fluid passage. The main issue is to provide a
fluid passage from the outside to the main passage through the tubing element, and



configured such that is conprises a first bore extending fromthe outside
and a distance within the structure of the elenent and a second bore

ext endi ngwvbnomvdbks17300ut si de and a di stance within the gCmmNG201@000f71t he

el enent to an opening to the nmain passage 6ﬁf the tubing element, and a
connection bore froman inner section of the first bore to a position in
the second bore close to the opening to the outside, which opening is
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chem cal liquird. ['n another e SdPmEnt TAI'S openi Nng pay be~-open to an

annul us ar ouffERneeiEon bierg betwaeernstherfinst ?n%%épéibﬁﬁaﬁ@fﬁhb%‘?@?m&%ké@ edle shear
out furist i onpasesyes Thayhéer cut famgmch medrsimay Aetteyrasé sheared oanbly & lgévelni r st and

second val ve, 36kl BiREHicRRoR THARIRHp Ut bB b VeAGnRPHANGROUR pallifcl ek fibn DOT ©
may in such a gdlrren exten Bgﬁl}ggthe connetg_n ore%et en the
first and se?f@rfge{? Y e PRt Aldpeilid pasjagrasiiehy Bass ORISR out
function medrescamiguasd tohieythdrodd Hivesheadowfuntlyoramganeandalse suemtualhy thee

i nj ection flﬁq&&,méﬁmfgris%cé@ iBkQvE s fRRtheNfidiRssare section, and
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eventually the f.il means JT. it 1S necessary to re e I s, from.t he
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o ovidi gt HBet ok keeRing S VIV sssriuE el ~RERR AR tatic forke pildearian, o
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the val ve as@@dhbpeptivalvegssadly femnialechbassure in the operating fluid to
open the val ve assenbly for injection.

According to an aspect of the method when the valve assembly comprises two valve
sections arranged in series in the fluid passage, the method may comprise providing
a pressure in the operating fluid or with other words the injection fluid, to open the

30 first valve section against a pretension means arranged in the first valve section and
by this activating the second valve section arranged downstream of the first valve
section in the fluid passage then providing a second pressure acting against the
tubing pressure and pretension means in the second valve section to open the second
valve section and inject a fluid into the tubing. Where when the pressure in the

35 injection fluid is released the first valve section will close and thereby inactivate the
second valve section, which then will be in a closed state.

According to yet another aspect of the method when the valve assembly comprises a
shear out function means upstream of the first valve section, the method may
comprise the steps of providing a pressure in the operating fluid to shear out the



According to an aspect of the nmethod when the val ve assenbly conprises two
val ve sections arranged in series in the fluid passage, the nethod may
conpri se woavidiozgg7a pressure in the operating fluid or peiriNo20tim®p17aor ds
the injection fluid, to open the 30first v7al ve section against a pretension
means arranged in the first valve section ‘and by this activating the second
val ve section arranged downstreamof the first valve section in the fluid
passage t hersheapwiutdiungtien aransbeforespeting and ongctagaingsthe rése of tld vaglvpr essur e

and pretensi &gerﬁ‘ﬁly) g‘au% stgg’te ! &9? %g\{l?l?% :fo et 1%&%313%%&&1%%%%&‘69{& e

section and IFje .into ng. ere e pressure in the
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t her eby i nachawimg thetsheasewdndctial measesidaonnt athdifflerdni @resaintel inteevals oaecl osed

state. AccorghPpgcfitaty Sbma™at A6 ai@spect of the nethod when the valve
assenbly conprises a shear out function nmeans upstreamof the first valve

section, th Rk - ar oyl di e in the
operati ng fﬁrlﬁ%ﬁ{}gggﬁgg?ﬁout itlﬁlgo‘b\rk%%8%3?%‘8%@@%%%%8%?%%%%&1 7 shear
out functi orTA¥HRES: BOEH:e opening and or activating the rest of the valve
assenbly. Such a system nmay be used to_control which valve assenblies to
activat e whefigt hehewsapaghs rross sedionefcr wlve apsembly, aeeasdingstothe gy eation,
production tubing. By having the shear out function nmeans shear out at

di fferent priEgsashownaaantdy erossecadipmoiztubing elessnbwithta yalve assembiyie

pr esentygi nveg&bmngvtdﬁ npwnde explained with reference to the attached
drawi ngs, where; Fig. % shows a partly cross section of a valve assenbly

accordi ng toFiFh?shW@ﬁﬁieMated sketdhl &F a #ib$iP¥RnRnPart1y cross section of a
tubing elenment with a val ve assenbly 10according to fig. 1, and Fig. 3

shows an el e(zﬁ‘é @@bé&ﬁﬁ&ﬂ oPkhvAIVO L nflI$ TR 2 A& aBQLIi0E 3hd A sebbifd YAVYE
assenbly with g first valve sectian and a secggd1 V,ﬂ}‘ve sectlgn.ac§§§/d| ng to
f o

the inventi ofycHign apeRffingosthg inventign ds %b‘lﬁ‘? Hy eshQusing0 i s
di vi ded i nt ;assewblyaistdsyided fritp swo\paktsea fiostsiabee Hausargi1 @ aséd e sacondayalwe
15housiiag 1IhouSRPNECIBHnMttd wedidRGEERh ARARS 11 forbfihFlanfetal-AREAlseaet 2l seal
between the two valve housings 10,11. The first and second valve section is
arranged in each valve housing part, thereby forming separable units. The first
housing 10 comprises a first internal bore 13 extending in a longitudinal direction of
the housing 10 and forming a through going opening, and a first sealing surface 14
20 and a first shoulder 15. Within the internal bore 13 there is arranged a movable first
valve element 20, movable in the longitudinal direction of the internal bore 13. The
first valve element 20 has in this embodiment a tubular shape formed by an internal
bore 21 which is open in one end 22 and which is closed in the opposite end 19.
Close to the closed end 19 there are arranged openings 23 in the side wall of the
25 valve element 20 and a sealing surface 25 on an outer surface of the valve element
20. The valve element 20 also comprises a flange part 24. The pretension means 33,
in the form a disc springs in this embodiment, are arranged between the flange part
24 and the shoulder 15 and is pressing the valve element 20 to a closed state where
the sealing surface 25 of the valve element 20 interact with the sealing surface 14 of
30 the first housing to form a metal-metal seal.

Downstream of the first valve section is the second valve section arranged in a
second valve housing 11. The second valve housing 11 also comprises an second
internal bore 16 extending through the housing, a second shoulder 18 and a second
sealing surface 17.Within the second internal bore 16 there is arranged a second

35 valve element 26, movable in the longitudinal direction of the internal bore 16 of
the second valve housing 11. The second valve element 26 comprises an internal
bore 27 which is open in one end 28 and closed in the opposite end 35, giving the . .
second valve element 26 a tubular shape. Close to the closed end 35 there are



bet ween the two val ve housings 10,11. The first and second val ve section is
arranged i n each val ve housing part, thereby form ng separable units. The
first howsongi2l@251enpri ses a first internal bore 13 ext eowiNgpoimoal7l

| ongi tudi nal direction of the housing 10 ghd form ng a through going
opening, and a first sealing surface 14 20and a first shoulder 15. Wthin
the internal bore 13 there is arranged a novable first valve el enent 20,
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seal i ng cap Iﬁsmm?mﬁt(hatte}dllanelbngntl% The 20second bore 7 opens up to the
t hrough goi ng opening 3 of the tubular structure at the opposite end of the
bore 7 conpdftedinvention s eovd beert explhimed avth refereape o ndirbinsgting etndiodesents.he

first bore 5 3kilRdPefdodefll RN RS 12 SrE Sha3Pbd Rd8e A1tERRNEHS ARD Pore
modifications to the embodiments described that are within the scope of the
35 invention as defined in the attached claims. The housing of the valve assembly may
be formed in one piece or in more than two pieces, or it may be partly formed by the
structure of the tubular element. The first and second valve sections may be
arranged in a same bore in the structure or in separate bores, and connected to each
other or kept as separate elements etc.

40



8 leading fromthe first bore 5 to the second bore 7 close to the sealing
cap 9. The rest of the first bore 5 which is arranged inside or within of
openi ng twothe/@3onnecti on bore 8, forns a dead end pagsagw29ewiodon 6.
There is in the first bore 5 arranged shegar out function neans 32, when
these are sheared out they will fall or bé pushed into the dead end passage
section 6, where they are outside the fluid passage and therefore no | onger
bl ocki ng this passage. The val ve assenbly 100 with the first and second

val ve sectic&rEAmﬁ arrange in the second bore, and there 30form ng a doubl e
barrier between the injection fluid and the fluid wthin the nmain passage 3
of the tubular ele 1. ..The.i | on. has w, be |_ak ned w

ref erence toﬁn_on-l %ﬁ.‘f?n%ss%rﬁlﬁ%’d@ \régﬂg%r.mﬁcslﬁlfgl ue‘%’ Ibrgfeg%grwvﬁqll{hlghlgéér gt and
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2012/ 002817P 011 ALNS 1. Val. ly (.100) f
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a secorl valseeomkvalvenectionrarapedd idownstrean olithd finstavial veegestion and gamprises
' he housi mo T et U M T RO 01, 1 eBie sl s (D

el ement (20)Seg?'§d;‘r’1 gae%ﬁfé{ﬁﬂéém%gﬁdtlﬁ%vag%er%Vltg?gs}"ev]\ﬂotrﬁegﬁ Wi psealing f ace
(25) i nt er acuriage (4 DHntemctingrwith thensdcand sealingcsirface (1 of the apleaseang one
housi ng (10,hblpingq 10anaforei &imetitiabtad eadl, ahprepingicanaeais (3enReefid@the
keepi ngsthe L} 53 ol \é?ct@%gih'aoéloéé?i S@os?ﬂi&?ﬁﬁtﬂpq}g}et is % '@&?PF&%Eur% dtdfeastatic
pressuré independent 0 ubi ng pre urF e secornl vafve section

arranged doeveemthedtuidsen fhe tro yidpy el tecerend ¥alye climmt {29) Wheredher nal
bore (16) i nvalveassemblynig (ldsed sastd farmea dodbledalrtieigacsossf the valveE/ssamblya
second val ve el enent (26) arranged novable within the bore (16) with a
seal i ng surface (31yalvelBsaabiycvidiig tdelabdgrvheseialtherg isur feasteor(el7) of

t he at 'eaStho%ﬁﬁ}q%iﬂé&%gbﬁqgﬁ?,JCF] JaidRRigRt al - netal seal, and pretension

means (34) keepi sec alve section in a closed position until

th ' ' i §f t i i d f
the sellnd Sl ve ol AbtSpORbIERApPTS LEED 2 Wherlillbe il ahSeloly o) 2o ©
forns a doubioasimgrdPdd) are epsdigured tpdbs eonnestedang form a mglalanetalsseabinthe

accordi ng t @oghédtionl, wherein there is at | east one housing el enent (10, 11)
for each val ve section. 203.Val ve assenbly according to claim2, wherein

the first amgd secon¥alve assembly according to one of the preceding claims, wherein the
one or first and or second housing (10,11) comprises means for connecting it to a
25 tubing element and forming a metal-metal seal.

5. Valve assembly according to one of the preceding claims, wherein the
valve element (20) of the first valve section is formed with a tubular shape which is
closed in one end (19), with openings (23) through the wall of the tubular shape at
the closed end (19), where the inner space (21) and openings (23) of the tubular

30 shape forms the flow passage through the valve element (20) and in closed position
an outer surface (25) of the valve element (20) and a surface (14) of the valve
housing (10) forms a metal-metal seal.

6. Valve assembly according to one of the preceding claims, wherein the
valve element (26) of the second valve section is formed with a tubular shape which
35 is closed in one end (35), with openings (29) through the wall of the tubular shape
at the closed end (35), where the inner space (27) and openings (29) of the tubular
shape forms the flow passage through the second valve element (26) and in closed



housi ng (10, 11) are configured to be connected and forma netal -netal seal
in the connection. 4. Val ve assenbly according to one of the preceding
cl ai ms, wwenreiwmobsie one or first and or second housi ng @ECONOR)1CONII Ses
means for connecting it to a 25tubing el eqgent and form ng a netal - net al
seal. 5. Valve assenbly according to one of the preceding clains, wherein
the valve elenent (20) of the first valve section is forned with a tubul ar
shape whi ch positiincgesutensurfeceqdd) (flthe, sevoridvalpe elengnt @A3 ) subfaoe g7 tdfeheval |
of the tubul b B6mG € , Where the inner space (21) and
openi ngs (2?}3%[‘6?%21%1&& ar % gﬁgalerﬂ af 8.
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val ve el ene (20) i L t e
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met al - met al PSgigpsiongneaps (33 ofsthe Al valve srediongompriss dise SPRESHT ecedi ng
clainms, wherein the valve elenent (26) of the second val ve section is
fornmed with 8 tubul Xelwnassemphy aagopling o eneekthe) preesding glaimssyhergin the

openi ngs (29Pretehsion Gieand ¢3Mpdft thelseddid vdlxibationlveptprizes tinelichlopedgend (35),
where the i%ﬁlﬁerﬁpace (27) and openings (29) of the tubular shape fornms the
fl ow passage rough the second valve element (26) and in closed WO
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cl ai mS,IOV\IhS_FfBii& paiagp fRIne Bf oatksided) o f (BS¢leafent Bﬁt_efliifngtintoaﬂh\ée?aﬁﬁqiaiswge i
conprises di | t pr ecedi ng
ol s, whel Gl TpLiualad sty ST Y MO0 8 MKl PO
conpri ses a aH@NRedn Y5rflvig naswagent . 9. Tubing el ement (1) conprising
connection neans (4) for connecting it as part of a tubing, a main passage
(3) to be all0gn wit Hubingelemget acgording taelaHp Samdnerein dhe elemephcdge sub@h an
outsi de (2) aafidé pecied emmdrelext endi ng into the main passage (3), wherein a
val ve assenbly (100) according to one of the clains 1 to 8 is arranged in
the flysd pagsage. T#Bingdlohbt Rc6FENS tA€laRh G 6101 ¢, WHréinTh tubMe ERnitnt e

element (1) is,a sub,or a sid ocket -mandrel . 1511, Tubi ng el enent
accordi ng t(?séllbaqn%agl%a}ﬁf ,art %etggivﬁﬁ'ﬂ?eoutsﬁgilﬁéoré?eedln%ﬂ%Ssu%a sub and at

| east a part ,of the.val ve housing is forned he .sub 12.. Tubi ng el ement
according td%clai m 5‘1@]‘1’@ drmet adspihng P {:]iﬁgp?y ilé oérlﬁaﬁﬁlgf?lg Y % anged
functi on meaheanps tfuectioromeanscupsiteem efsbe iyblvg aspembly in|the Huphpassgee.

13. Tubing element according to one of the claims 9 to 12, wherein there in
20 the fluid passage upstream of the first valve section is arranged filter means.
14. Tubing element according to one of the preceding claims 9 to 13, wherein

the fluid passage in the element is configured such that is comprises a first bore (5)
extending from the outside (2) and a distance within the structure of the element (1)
and a second bore (7) extending from the outside (2) and a distance within the

25 structure of the element (1) to an opening to the main passage (3) of the element,
and a connection bore (8) from an inner section of the first bore (5) to a position in
the second bore (7) close to the opening to the outside (2), which opening is closed
by a sealing element (9).

15. Tubing element according to one of the preceding claims 9-14, wherein
30 the first bore (5) and the second bore (7) is mainly parallel, and extending mainly
parallel to the main passage (3) of the tubing element (1).

16. Tubing element according to one of the preceding claims 9-15, wherein a
shear out function means are arranged within the first bore (5), and the first and
second valve section are arranged within the second bore (7).



13. Tubing el enment according to one of the clains 9 to 12, wherein there in
20t he fluid passage upstreamof the first valve section is arranged filter
means. Iwo 2012ioegy7el ement according to one of the precedirmp2oiions19 to
13, wherein the fluid passage in the ele t is configured such that is
conprises a first bore (5) extending fromthe outside (2) and a di stance
within the structure of the elenent (1) and a second bore (7) extending
fromthe outide (2Meihel fordipstatinpeaniindutiontvadve2assemblys tposidionfa valee el enent
(1) to an Opa‘?s@élﬂﬂl tif atﬂﬁﬁd'ﬁhfh B8 ﬁ))nptfhetaﬁﬁuﬁllsgg%%am%gsa%eQH'i‘l'ﬂceCt' on
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closed by a assahblyslesedragainst bydrostsic foresh atloshéor for pasitiomdng gf the alee of
the pregedi %s&hmly ro%chﬁg adBRiodaNpREiie ih ltﬁesépebgﬂi@g f181d @R"shenhBe saRRNd bore

(7) is mainl nd extendlng mainly parallel to the nmain passage
(3) of the f%g@ﬁ@y héﬁ$“¥ﬁ) 16. Tubing el enent according to one of the

precedi ng cI ere t functjon nmeans e arran
i thin the 8o pobtthad SEcifind d St (. s OB bt SalyE Ao sera g cOBipTATE
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17. Method fﬁbvﬂn@r@bw@gﬂennlﬂﬁu 6§érhﬁﬂ ch’&id/fb Ssenelib Ifitst Reed géc@mnaag\aﬁisvs
assenbly in a fluid bassage, ex SNglngof v A0 %{c%o ”“‘d'tﬁén hrowdl Bpg 0" I n
t he tuglng, ?3 ai aPﬁg assenﬁﬁ retens nean eepi ng
the val ve aggesﬁﬁwa@%s@@ll&g&m@blwméwa@n@ PfQS‘PItSé@n meanwath%ﬁcw

posi ti oni ng valvd sketivaty epaadiesid ihjegroftuidi ing thddubingnal pressure in the
operating fluid to open the valve assenbly for injection. 18. Method

according tgocl ai m Methdmﬁc@mngh@ cm&]vw &spsamtaideﬁqrrewm&sgamyal ve
sections arr angz%ses a sﬁer ' %% functlo mt:anléI ?psggilfl%he %?5 \Iah]\? 5‘%& r?cpﬁrl@r | ses

prOV|d|ng a pressure’rn Ne opera Fe Secti on
agai nstl3a 10pethed ﬁ@m@ﬁswaﬁﬁ%s rqirpg@ﬂdmg 3 pESSFYIe stl thepRasaieg ﬂu&mwamat hen
provi di ng a cuecieshept eotSfunetiag icads betordperihg thetdsnof theaadvy sssambly.
pretension nmeans in the second valve section to open this and inject a
fluid into the tubing. 19. Method according to claim17 or 18, wherein the
val ve assenbly conprises a shear out function neans upstream of the first
val ve section, and the 15method conprises the steps of providing a pressure
in the operating fluid to shear out the shear out function nmeans before
opening the rest of the valve assenbly.



