ANNULUS VENT SYSTEM FOR SUBSEA WELLHEAD ASSEMBLY 1. Field of the Invention: [0001]
This invention relates in general to production of oil and gas wells, and in particular to a wellhead
system having a flow line for venting an annulus in the wellhead system that is heated by a production
flow line also within the wellhead system. 2. Description of Related Art [0002] Wellheads used in the
production of hydrocarbons extracted from subterranean formations typically comprise a wellhead
assembly attached at the upper end of a wellbore formed into a hydrocarbon producing formation.
Wellhead assemblies usually provide support hangers for suspending production tubing and casing
into the wellbore. The casing lines the wellbore, thereby isolating the wellbore from the surrounding
formation. The tubin tmﬂcallélies cancentric within the casing and provides a conduit therein for
producing the hycRioHe SHEingd AR HRHorESGA tHob MRARASSEUARies also typically
include a wellhead housing adjacent where the casing and tubing enter the wellbore, and a production
tree atoplthe weéllddad timisingntidre production tree is commonly used to control and distribute the
fluids produced from the wellbore and selectively provide fluid communication or access to the tubing,
casing, and/or annuluses between the tubing and casing. Valves assemblies are typically provided
within weHRARHd T SATESIeR s R gRARsAG AREUFBAN L84 a0 Gafnels, iR RapiBARCRA flow
from the borehole or circulatin% fluid flow in and out of a wellhead. [0004] In Figﬁu‘re_l one example of
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mounted on a wellbore 12 that intersects a subterranean formation 14. As is typical, the wellhead
assembl§rPEUFHNI LN IR APB U e PR BREEREIFTh the wellbore 12 and extends vertically

upwards through the wellhead assembly 10. Swab valves 18 are generally set within the main bore 16

for isolating the m@&&ﬂ@ﬁ&@cﬁ‘@d’é’lﬂpﬂﬁ 12 from ambient conditions above the wellhead assembly

10. Production from the wellbore 12 is generally accomplished via a production line 20 shown
intersecting the main bore 16 and extending laterally through a production tree 21. A {)rodu_ction wing
valve 22[R00RbYNFNIERHS HEYIR MG RIBAUHE Y forisetatris PrearipskiFy B raRER tREBH S ction

flow line 20, Often, wellhead assemblies 10 also include an annulus line 24 mounted on the production

tree 21 B GHIC QBB SeRIEEachASSTRIN SHAREY VB BRRR Ity A0 Epened Into a

hydrocarbon producing formation. Wellhead assemblies usually provide support hangers for
suspending production tubing and casing into the wellbore. The casing lines the wellbore, thereby
isolating the wellbore from the surrounding formation. The tubing typically lies concentric within
the casing and provides a conduit therein for producing the hydrocarbons entrained within the

formation.

[0003] Wellhead assembliesal so typically include awellhead housing adjacent wherethe casing and
tubing enter the wellbore, and a production tree atop the wellhead housing. The production treeis
commonly used to control and distribute the fluids produced from the wellbore and selectively
provide fluid communication or access to the tubing, casing, and/or annul uses between the tubing
and casing. Valves assemblies are typically provided within wellhead production trees for
controlling fluid flow across a wellhead, such as production flow from the borehole or circulating

fluid flow in and out of awellhead.



[0005] Generally, production tubing 26 is the inner most tubular within a wellhead assembly 10, thus
the inner surface of the production tubing 26 defines the production bore 16. Circumscribing the
production tubing 28 is casing 28 that generally extends down from the tree 21 and into the wellbore
28 to form a wellhead housing. An annulus 30 is defined between the tubing 26 and casing 28 which
typically is in communication with the annulus line 24. Often, for access or for venting of the annulus
30, an annulus bleed line 32, which is schematically illustrated in Figure 1, has one end connected to
the annulus 30 and often is routed to above sea surface in the case of sub sea wells. A bleed valve 34
is shown HROREL RIS REM AR08 2 BREY i@ hRRERSA) ATHIRRhE AR ROPYELNARIFRSH B ugh the

bleed line 32. [0006] Fluids produced from within the wellbore 12 can include components that form
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fluid in the. blee vlei:rb% tJ(—)|eatir% mr(m‘wu%%gmd that is in the bleed line prevents hydrate formation in

the blee(yvl'irrl%\,/even wheR e a9 throttled across a valve. In an example embodiment, the

wellhead assembly further includes a cross over line for selectively providing fluid communication

between g auleRANpIBABIRAUILPR oK BatRnP s eRPRIMERLhe IHeediamhgs aresd

connected to the cross over line. In an example embodiment, the portion of the production tree having
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production wing block. In an example embodiment, a portion of the bleed line is adjacent a portion of

the produesiitdlentg.- A8 s6-8xgPP1R:L frhadineRtedipasia Rntrcileedlliarl fepideind Baeion of

the production flow path. In an example embodiment, a portion of the bleed line circumscribes a

portion ofghe fBFAfkEHERRBAWOREHY. |IA RBrRYABBNA s defined between the tubing 26 and casing 28 which
typicaly is in communication with the annulus line 24. Often, for access or for venting of the
annulus 30, an annulus bleed line 32, which is schematically illustrated in Figure 1, has one end
connected to the annulus 30 and often isrouted to above seasurface in the case of sub seawells. A

bleed valve 34 is shown included within the bleed line 32 and is generally implemented for

regulating flow through the bleed line 32.

[0006] Fluids produced from within the wellbore 12 can include components that form hydrates

when subjected to certain temperatures and pressures. When formed, hydrates are ice like solids



embodiment, the portion of the bleed line circumscribing the portion of the production flow path can be
one or both of a helical line or a jacket. In an example embodiment the wellbore is subsea. [0008] Also
disclosed herein is a method of preventing hydrate formation in fluid produced from a wellbore. In an
example embodiment, the method includes providing a wellhead assembly: where the wellhead
assembly is made up of a wellhead housing mounted on the wellbore, a production tree connected on
top of the wellhead housing, a production flow path formed through the wellhead housing and
production tree and in fluid communication with the wellbore. An annulus is formed between concentric
tubulars TRHEHR ?égm@aéfﬁm%t%ms@ % VHERYFE PRGBS VHA S B et R BRSNS bleed
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wellhead assembly in accordance with the present invention.



[0012] Figure 4 is a side sectional view of an alternate embodiment of a wellhead assembly in
accordance with the present invention. Detailed Description of the Invention: [0013] The apparatus
and method of the present disclosure will now be described more fully hereinafter with reference to the
accompanying drawings in which embodiments are shown. This subject of the present disclosure may,
however, be embodied in many different forms and should not be construed as limited to the illustrated
embodiments set forth herein; rather, these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the invention to those skilled in the art. Like
numbersSwfento\like tekemeatsidmoughout. For the convenience in referring to the accompanying
figures, directional terms are used for reference and illustration only. For example, the directional
terms such as "upper”, "lower", "above", "below", and the like are being used to illustrate a relational
location. [RS7A 056 9550 SRR A0 SXPBIEHPY R Berd st Bhe seiPRRIMAH 7B FevbrsiBheRs i the
exact details of construction, operation, exact materials, or embodiments shown and described, as
modificaf6HENSHICREYCAIEME ARG WS KNS SRR SEMBadHME hAWR! ised sy Antdesa
specification, there have been djsclosed illustrative embodiments of the subject disclosure and,
althoughV4HIGPRE RRHSRSROUN A QPVEHEY 8 I [ BRTRALCH R HGE Serie APhoR YdhedvsthiPthd not
for the purpose of limitation. Accordingly, the subject disclosure is therefore to be limited only by the
scope of S REpARIAdUEAREOfhBEs] &m%@#&ah@%@ RS RS AR RO RS Esembly
40 is shown in a side sectional view; where the wellbore assembly 40 is shown mounted above a
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the wellhead assembly 40 includes a production tree 46 that mounts over a ywellhead housing 48. In
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used for regatng dow QU Ne BrOBHEaN NG R8ing the annulus fluid that is in the bleed line
prevents hydrate formation in the bleed line, even when the annulusfluid isthrottled acrossavalve.
In an example embodiment, the wellhead assembly further includes a cross over linefor selectively
providing fluid communication between the annulus and the production flow path; in this
embodiment the bleed line has an end connected to the crossover line. 1n an example embodiment,
the portion of the production tree having the production flow path defines a production wing block,
and thebleed lineis provided in the production wing block. Inan exampleembodiment, aportion of
the bleed line is adjacent a portion of the production flow path. In an example embodiment, a
portion of the bleed line contacts a portion of the production flow path. 1n an example embodiment,

a portion of the bleed line circumscribes a portion of the production flow path. In an example



[0016] An annulus 62 is defined between the concentric production tubing 52 and casing 50. An
annulus passage 64 is illustrated in Figure 2 that extends within the production tree 46 and into
communication with an annulus flow line 66. The annulus flow line 66 may be used for providing
access to the annulus 62 as well as introducing fluids from the surface into the annulus 62, or for
venting of fluids within the annulus 62 to surface or another designated location. An annulus wing
valve 68 provided within the annulus flow line 66 can be used for selectively allowing flow through the
annulus flow line 66. hOOl? Still referr(i{ﬁ%to Fig?ure 2, a crossover line 70 extends from the annulus

flow line B8O D ROLANB R RLIRE ORI R R GURE 6 EHIT R HAR R IDAROHERILTRN P RAe 58
upstream of the wing valve 60. A crossover valve 72 is shown set within the crossover |ine 70 for
controni s AOREU AL FLGERE FIEHE: AR EATIB S IR (6E LS PR 70 1n the
portion between the crossover valve 72 and where the crossover line 70 contacts the annulus flow line

66. A selegiig X RRANRHIHEIa3AY QH&HG@&Y%@%HW%‘WN&IBHiH'ﬁSFb InGaddetpireraing fluid

within the annulus 62 to a location away from the wellhead assembly 40. Further illustrated in the

embodinGafalE IGHER edniPucHBoRIRRANIIS AMUACYRRISES B SDRIMPA GRITHBANLCSYRR Wil hihe

production line 58. As the production fluid within the production flow line 58 is typically heated above
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production flow line 58 andinto the bleed line 74. As such, the fluid within the bieed line 74 may be

maintaingshAbQee Wﬁ?ﬁf%é%@ﬁﬁ‘é&ﬁ% L PrEERIGOM e g’d%ﬁ“l%ﬂﬁ?éiﬂ HRBLEA NGB the

fluid. Moreover, embodiments exist wherein the amount of heat Q transferred is sufficient to prevent
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lower pressure. As is known, the throttling effect across a valve, especially in instances of relatively
large pragsiisslihceai MMiBPEARHCE8 FRREQIWRREAECHaMIGH & NER R A URIRIPthe

production is enhanced. Thus by heating the fluid in the bleed line 74, especially prior to any pressure

letdown Geihp REQY] i&rameelﬁﬁéiha@m%&ﬁeﬁmm@%ﬁ{mm%Wi@ﬁ@mgmﬁéﬁ%

enhancing fluid flow of the annulus fluid. [0018] Figure 3 illustrates in a side sectional view an example

embodimesiraba WallkeRARSHUNBOMARMIR2BbIS AR TAY IREdRsRPIBROANr At ARSI FLIfhERe

annulus fluid. More specifically, in the example of Figure 3, fluid from the annulus 62 is routed through

a bleed ling kA i RgTEIEaLEIFER LA SRE tREAMBARR MRSLihRIRSSHSimmiAs 91 e R adimagt of

Figure 2 so that thermal communication is maintained with the production flow line 58. As such, the

need for AQUATSASRY ROHIOETRIG Ok bigHtRchIBeANRCASS ABkTRG The APl of dInjdranthinrithe
annulus 62 to a surface location. [0019] Figure 4 illustrates yet another embodiment of a wellhead

assemblydpRdinaheprmeadive ipatdheanm s Gl BeceraMad siq e su HasapaithaebiRseation of

hydrates. More specifically,
that which hydrates are formed. In an example embodiment, after heating the annulus fluid, the

annulusfluid istransferred to above sea surface while retaining sufficient thermal energy to remain

above a hydrate forming temperature.



the embodiment of Figure 4 includes a bleed line 74B that connects to the annulus 62 on one end and
to a jacket 78 on an opposite end. The jacket 78 is shown circumscribing the production flow line 58 so
that the fluid within the bleed line 74B flows over and contacts with the outer surface of the production
flow line 58 thereby receiving thermal energy from production fluid in the production flow line 58.
Dashed lines illustrate the portion of the production flow line 58 surrounded by the jacket 78. On a
discharge side of the jacket 78, a bleed line 80 is provided for transferring the annulus fluid to a site
away from the wellhead assembly 40B. The bleed valve 76 is shown integrally provided within the
bleed linBi86&. [BR20pWdnilef ttne Dvantiags.has been shown or described in only some of its forms, it
should be apparent to those skilled in the art that it is not so limited, but is susceptible to various

changes without departing from the s%ogﬁ)_e of the invention. PARTS LIST 10subsea wellhead
assembl@@@we'ﬁlgHF@ L iggeRet bR dew of aprior art wellhead assembly.

[0010] Figure 2 is a side sectiona view of an example embodiment of a wellhead assembly in

accordance with the present invention.

[0011] Figure 3 is a side sectional view of an alternate embodiment of a wellhead assembly in

accordance with the present invention.

[0012] Figure 4 is a side sectiona view of an aternate embodiment of a wellhead assembly in

accordance with the present invention.



18swab valve 20production line 21production tree 22production wing valve 24annulus line 25annulus
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Detailed Description of the Invention:

[0013] The apparatus and method of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown. This
subject of the present disclosure may, however, be embodied in many different formsand should not
be construed aslimited to theillustrated embodiments set forth herein; rather, these embodimentsare
provided so that thisdisclosurewill bethorough and compl ete, and will fully convey the scope of the
invention to those skilled in the art. Like numbers refer to like elements throughout. For the
convenience in referring to the accompanying figures, directiona terms are used for reference and
illustration only. For example, thedirectional termssuch as"upper”, "lower", "above", "below", and

the like are being used to illustrate arelational location.

[0014] It is to be understood that the subject of the present disclosure is not limited to the exact
details of construction, operation, exact materias, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments of the subject disclosure and,
although specific terms are empl oyed, they are used in ageneric and descriptive sense only and not
for the purpose of limitation. Accordingly, the subject disclosureistherefore to belimited only by

the scope of the appended claims.

[0015] Referring now to Figure 2, one example of a wellbore assembly 40 is shown in a side
sectional view; where the wellbore assembly 40 is shown mounted above a wellbore 42 that is
formed within a subterranean formation 44. In the example embodiment of Figure 2, the wellhead
assembly 40 includes a production tree 46 that mounts over awellhead housing 48. In the example

of Figure 2, thewellhead housing 48 includes an outer tubular 50 shown depending into thewellbore



30annulus 32bleed line 34bleed valve 40wellhead assembly 42wellbore 44formation 46production tree
48wellhead housing

42. The outer tubular 50 can be a string of casing, such as conductor pipe or production casing.
Also depending into the wellbore 42 is production tubing 52 illustrated as concentrically disposed
within the casing 50 and registering with the wellbore 42. A main bore 54 is shown above an upper
end of the production tubing 52 that extends upward within the production tree 46 and includes a
swab valve 56 initsupper portion. A production flow line 58 is shown formed laterally through the
production tree 46 having an end in communication with the main bore 54. The combination of the
main bore 54 and production line 58 defines a production flow path for flowing production fluids
from the wellbore 42 to a production facility (not shown). Set within the production line 58 is a

wing valve 60 used for regulating flow through the production line 58.

[0016] An annulus 62 is defined between the concentric production tubing 52 and casing 50. An
annulus passage 64 is illustrated in Figure 2 that extends within the production tree 46 and into
communication with an annulus flow line 66. The annulus flow line 66 may be used for providing
access to the annulus 62 as well as introducing fluids from the surface into the annulus 62, or for
venting of fluids within the annulus 62 to surface or another designated location. An annuluswing
valve 68 provided within the annulus flow line 66 can be used for selectively allowing flow through

the annulus flow line 66.

[0017] Still referring to Figure 2, a crossover line 70 extends from the annulus flow line 66, at a
location upstream of the wing valve 68 and connectsto the production flow line 58 upstream of the
wing valve 60. A crossover valve 72 is shown set within the crossover line 70 for controlling flow
through the crossover line 70. A bleed line 74 connects to the crossover line 70 in the portion
between the crossover valve 72 and where the crossover line 70 contactsthe annulusflow line66. A

selectively opened and closed bleed valve 76 is provided within the bleed line 74 for venting fluid



50casing 52production tubing 54main bore 56swab valve 58production flow line 60wing valve
62annulus 64annulus passage

within the annulus 62 to alocation away from the wellhead assembly 40. Further illustrated in the
embodiment of Figure 2 is how the bleed line 74 is disposed in thermal communication with the
production line 58. As the production fluid within the production flow line 58 is typically heated
abovethat of thefluid in the annulus 62, thermal energy (represented as Q) will betransferred from
the production flow line 58 and into the bleed line 74. As such, the fluid within the bleed line 74
may be maintained at a temperature sufficient such that hydrates will be prevented from forming
within the fluid. Moreover, embodiments exist wherein the amount of heat Q transferred is
sufficient to prevent hydrate formation even downstream of the valve 76 where the annulusfluidis
let down to a much lower pressure. Asis known, the throttling effect across avalve, especidly in
instances of relatively large pressure drop, can in turn produce a temperature reduction in which
hydrate formation production isenhanced. Thus by heating thefluid in thebleed line 74, especialy
prior to any pressure letdown such as provided in the bleed valve 76, hydration formation may be

prevented thereby enhancing fluid flow of the annulus fluid.

[0018] Figure 3illustratesin aside sectional view an example embodiment of awellhead assembly
40A that isconfigured for avoiding hydrate formation in theannulusfluid. More specifically, inthe
example of Figure 3, fluid from the annulus 62 is routed through a bleed line 74A that connects
directly to the annulus 62 and is piped similar to the embodiment of Figure 2 so that thermal
communication is maintai ned with the production flow line 58. Assuch, the need for the crossover
line or spool of Figure 2 isunnecessary for the venting of fluid within the annulus 62 to a surface

location.

[0019] Figure 4 illustrates yet another embodiment of a wellhead assembly 40B that allows fluid

from the annul us 62 to be conveyed above surface without formation of hydrates. More specifically,



66annulus flow line 68annulus wing valve 70cross over line 72cross over valve 74bleed line 76bleed
valve Claims

the embodiment of Figure 4 includesableed line 74B that connectsto the annulus 62 on oneend and
to ajacket 78 on an oppositeend. Thejacket 78 is shown circumscribing the production flow line 58
so that the fluid within the bleed line 74B flows over and contacts with the outer surface of the
production flow line 58 thereby receiving thermal energy from production fluid in the production
flow line 58. Dashed lines illustrate the portion of the production flow line 58 surrounded by the
jacket 78. On a discharge side of the jacket 78, a bleed line 80 is provided for transferring the
annulusfluid to asite away from the wellhead assembly 40B. Thebleed valve 76 isshownintegrally

provided within the bleed line 80.

[0020] While the invention has been shown or described in only some of its forms, it should be
apparent to those skilled in the art that it is not so limited, but is susceptible to various changes

without departing from the scope of the invention.
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What is claimed is: 1. A wellhead assembly comprising: a wellhead housing mounted on a wellbore; a
production tree connected on top of the wellhead housing;  a production flow path formed through
the wellhead housing and production tree and in fluid communication with the wellbore; an annulus
defined between concentric tubulars that are registered with the wellbore; and  a bleed line having
an end in fluid communication with the annulus and having a portion routed in thermal communication
with the production flow path, so that when production fluid from the wellbore flows through the
production flow path and annulus fluid is in the bleed line, thermal energy from the production fluid
transferrgé‘lfgﬁlg}e%]_line heats the annulus fluid in the bleed line. 2. The wellhead assembly of claim 1,
further comprising a cross over line for selectively providing fluid communication between the annulus
and the é%duc@%ﬁ&@sg?ﬁfjem the bleed line has an end connected to the cross over line.

14 formation

16 main bore

18 swab valve

20 production line

21 production tree

22 production wing valve
24 annulusline

25 annulus wing valve

26 tubing

28 casing

30 annulus
32 bleed line

34 bleed valve

40 wellhead assembly
42 wellbore

44 formation

46 production tree

48 wellhead housing
50 casing

52 production tubing
54 main bore

56 swab valve

58 production flow line
60 wing valve

62 annulus

64 annulus passage

66 annulus flow line
68 annulus wing valve
70 crossover line

72 cross over valve

74 bleed line

76 bleed valve
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3. The wellhead assembly of claim 1, wherein the portion of the production tree having the production
flow path defines a production wing block, and wherein the bleed line is provided in the production
wing block. the production flow path. 5. The wellhead assembly of claim 1, wherein a portion of the
bleed line contacts a portion of the production flow path. 6. The wellhead assembly of claim 1,
wherein a portion of the bleed line circumscribes a portion of the production flow path. 7. The
wellhead assembly of claim 6, wherein the portion of the bleed line circumscribing the portion of the
production flow path comprises a member selected from the group consisting of a helical line and a
jacket. &lahmsvellhead assembly of claim 1, wherein the wellbore is subsea. 9. A method of
preventing hydrate formation in fluid produced from a wellbore, the method comprising:

What isclaimed is:
1. A wellhead assembly comprising:
awellhead housing mounted on awellbore;

aproduction tree connected on top of the wellhead housing;

aproduction flow path formed through the wellhead housing and production treeand influid

communication with the wellbore;

an annulus defined between concentric tubulars that are registered with the wellbore; and

a bleed line having an end in fluid communication with the annulus and having a portion
routed in thermal communication with the production flow path, so that when production fluid from
the wellbore flows through the production flow path and annulus fluid isin the bleed line, thermal

energy from the production fluid transferred to bleed line heats the annulus fluid in the bleed line.

2. The wellhead assembly of claim 1, further comprising a cross over line for selectively
providing fluid communi cation between the annulus and the production flow path, wherein the bleed

line has an end connected to the cross over line.

3. The wellhead assembly of claim 1, wherein the portion of the production tree having the
production flow path defines a production wing block, and wherein the bleed lineis provided in the

production wing block.
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a. providing a wellhead assembly comprising a wellhead housing mounted on the wellbore, a
production tree connected on top of the wellhead housing, a production flow path formed through the
wellhead housing and production tree and in fluid communication with the wellbore, an annulus
defined between concentric tubulars that are registered with the wellbore, and a bleed line having an
end in fluid communication with the annulus and having a portion routed in thermal communication
with the production flow path; b. flowing production fluid from the wellbore through the production flow
path; c. rowingﬁEnnLébJs fluid from the annulus through the bleed line; and fluid so that the annulus

fluid is af'a tempBFAETESHGTRHAY RHRA My MIESIRAYIHRBE 1eOHPRY! e haUsPdaRA8oaer

heating the annulus fl¥id, the annulus fluid is transferred to above sea surface while retaining sufficient
thermal SePEPHSHEMARYA5HVe a hydrate forming temperature. 11. The method of claim 9, further
comprising flowing the annulus fluid through a throttling valve in the bleed thereby reducing pressure

of the angulus Hyd\MNSIIBEL BRNGHERAHIE IGRBRGRAWERHIPBSHR Bl EH HRE EIRBRSATHIHH 1S

above a hydrate formation temperature.
the production flow path.
6. Thewellhead assembly of claim 1, wherein aportion of the bleed line circumscribesaportion

of the production flow path.

7. The wellhead assembly of claim 6, wherein the portion of the bleed line circumscribing the
portion of the production flow path comprises a member selected from the group consisting of a

helical line and ajacket.
8. The wellhead assembly of claim 1, wherein the wellbore is subsea.

9. A method of preventing hydrate formation in fluid produced from a wellbore, the method

comprising:

a providing a wellhead assembly comprising a wellhead housing mounted on the
wellbore, aproduction tree connected on top of the wellhead housing, aproduction flow path
formed through the wellhead housing and production tree and in fluid communication with
the wellbore, an annulus defined between concentric tubulars that are registered with the
wellbore, and ableed line having an end in fluid communication with the annulusand having

aportion routed in thermal communication with the production flow path;
b. flowing production fluid from the wellbore through the production flow path;

C. flowing annulus fluid from the annulus through the bleed line; and
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d. heating the annulusfluid by transferring heat from the production fluid to theannulus

fluid so that the annulus fluid is at atemperature above that which hydrates are formed.

10.  The method of clam 9, after heating the annulus fluid, the annulus fluid is transferred to
above sea surface while retaining sufficient thermal energy to remain above a hydrate forming

temperature.

11.  The method of clam 9, further comprising flowing the annulus fluid through a throttling
valve in the bleed thereby reducing pressure of the annulus fluid, wherein the annulus fluid

temperature drops to a reduced temperature that is above a hydrate formation temperature.
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