Gas Handler, Riser Assembly, and Method BACKGROUND TECHNICAL FIELD [0001]Embodiments
of the subject matter disclosed herein generally relate to methods and systems and, more particularly,
to mechanisms and techniques for subsea drilling. DISCUSSION OF THE BACKGROUND
[0002]During the past years, l# the | .n.price h[‘ 'I% e interest in developing new
production fields has dramaticvé 37' ir%@ggge%ﬁ%%eé%ﬁ% e% ﬁau ibm@(ﬁ-. fg%ed-based production fields
is limited. Thus, the industry has now extended drilling to offshore locations, which appear to hold a
vast amount of fossil fuel. [0003]However, a problem posed by the underwater exploration, and

BACKGROUND

TECHNICAL FIELD

[0001] Embodiments of the subject matter disclosed herein generally relate to

methods and systems and, more particularly, to mechanisms and techniques for

subsea drilling.

DISCUSSION OF THE BACKGROUND

[0002] During the past years, with the increase in price of fossil fuels, the
interest in developing new production fields has dramatically increased. However,
the availability of land-based production fields is limited. Thus, the industry has now
extended drilling to offshore locations, which appear to hold a vast amount of fossil
fuel.

[0003] However, a problem posed by the underwater exploration, and
especially deep water exploration, is the control of gas in the marine riser. The
marine riser (or a lower marine riser package) is essentially a pipe made of many
components that connects a rig or vesse! that floats at the surface of the water to a
blowout preventer provided undersea at a well head. These elements are shown in
Figure 1. More specifically, an oll and gas exploration system 10 includes a vessel
(or rig) 12 having a reel 14 that supplies power/communication cables 16 to a
controller 18. The controlier 18 is disposed undersea, close o or on the seabed 20.
in this respect, it is noted that the elements shown in Figure 1 are not drawn to scale

and no dimensions should be inferred from Figure 1.



especially deep water exploration, is the control of gas in the marine riser. The marine riser (or a lower
marine riser package) is essentially a pipe made of many components that connects a rig or vessel
that floats at the surface of the water to a blowout preventer provided undersea at a well head. These
elements are shown in Figure 1. More specifically, an oil and gas exploration system 10 includes a

vessel (Or{iﬂi having=gyiagl 44 4a) SHONESIRAVSTHAMEIHAE BPNCHNSAI IR igRNEONSEA 8. The

controller 18 is disposed undersea, close to or on the seabed 20. In this respect, it is noted that the

elements R UEIIHER dAERACHYRANRISSCRAFIRE & AIMGRSEBOP SR IhRS BTSN Grbiiiadrigure

1. [0004]Figure 1 also shows that a drill string 24 is provided inside a riser system 40, that extends

from vesselzl 2o ge eipaie Rifelrsigt @ithéeed V‘t@”*b‘v‘aéa%%gf the sueR Vel dsmriliasiehio a

casing 44, which is configured to accommodate the drill string 24 that enters the subsea well. At the

end of the gelorHiRgaRte IRESdRiIR ARG DI SNOMB)s YREOUSIRES RS M& BhePdiRt SRQME Rl

employed to rotate the drill string 24, and implicitly the drill bit, to extend the subsea well. The dirt and
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an inside of the drill string 24 and then through an annulus formed between the outside of the drill

string 24 agghgRiRsids rbthre HReTRIFRhg 24 s iRy ameifres dieMaseRl dgukeauah
the drill string 24 down to the drill bit and back through the annulus of the riser system 40 back to the
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plural risers that may be connected one to the other to form the riser system 40. Each riser is lowered

through a dpekiaf Hifid'ReHRldl %narbsiRRAl RS RSRIIGHIRETHE SYHBCRA0h HASNEH R EUKIE anfirst

riser is immersed into the water, a second riser is attached to the first riser and further immersed into

the water. FRRUNICRMERESARSENI e Hissideenf MRenasiterpL BMeRd aldhRked Beask Akt

stage, the first riser is secured to the equipment. Thus, each riser has to have an external diameter
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the deck of vessel 12. [0006]Conventionally, plural pipes are attached to an outside of the riser, e.g.,
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prevent a possible gas bubble to propagate from the well to the
vessel 12.
[0005] The riser system 40 is currently installed in the following way. The
vessel 12 stores plural risers that may be connected one to the other to form the
riser system 40. Each riser is lowered through a deck of the vessel 12, substantially
perpendicular to the surface of the water. Once a first riser is immersed into the
water, a second riser is attached to the first riser and further immersed into the
water. The process goes on until the first riser reaches the equipment at the well
head. At that stage, the first riser is secured to the equipment. Thus, each riser has
to have an external diameter less than an internal diameter of a hole in the deck or
otherwise the riser cannot be lowered through the deck of vessel 12.
[0006] Conventionally, plural pipes are attached to an outside of the riser, e.g.,
choke line, kill line, blue conduit, yeliow conduit, etc. and form a riser assembly.

Also, in order to prevent a possible gas bubble to propagate from the well to the
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2 vessel, a gas handler may be attached to at least a riser assembly of the riser system 40. Such a
riser assembly 50 having a riser 51 with a gas handler 52 is shown in Figure 2. The riser 51 has a top
end 54a and a lower end 54b configured to connect to other risers. Figure 2 also shows the various
lines (pipes) 56a to 56d that run along an outside of the riser 50. Because of the size limitations of the
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of the gas han 0 reduce an overall exterior diameter of the fiSér a
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handler and extend towa e sec e riser and the gas vent pipel ther configured to

divert a gagfoR Me955 HARA' YL P8 P HUAGP L FHERE an overall exterior diameter of

the riser assembly 50 to fit through the deck.

[0007] However, from a manufacturing point of view, bending the pipes 56a to
56d as shown in Figure 2 is time consuming and adds to the overall cost of the riser
assembly. Accordingly, it would be desirable to provide systems and methods that

avoid the afore-described problems and drawbacks.

SUMMARY

[0008] According to one exemplary embodiment, there is a riser assembly to
be used in underwater oil and gas exploration. The riser assembly includes a riser
having a first end and a second end and a conduit extending from the first end to the
second end; a gas handler connected to the riser and provided between the first end
and the second end, the gas handler having an external casing; plural pipes
attached to an outside of the riser such that at least one pipe of the plural pipes
enters through the external casing; and a gas vent pipe configured to start at the gas
handler and extend towards the second end of the riser and the gas vent pipe is

further configured to divert a gas from the gas handler through the outside of the

riser.



[0009]According to another exemplary embodiment, there is a gas handler configured to remove gas
from a riser. The gas handler includes an external casing having first and second ends; a wall provided
inside the external casing and configured to define an elongated cavity; a piston configured to move
along the elongated cavity; a sleeve configured to move along the elongated cavity, wherein the piston
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schematic diagram of a coriventiorial offshore r|8,
cavity; a gas vent conduit formed in a wall of the external casing and configured to
output the gas; and a conduit formed in a wall of the external casing and configured
to extend from the first end to the second end.
[0010] According to still another exemplary embodiment, there is a method for
assembling a riser assembly. The method includes attaching a gas handier to a riser
having a first end and a second end and a conduit extending from the first end to the
second end; attaching plural pipes to an outside of the riser; connecting at least one
pipe of the plural pipes to a conduit formed in an external casing of the gas handler;
and connecting a gas vent pipe to the gas handler such that the gas vent pipe

extends towards the second end of the riser and the gas vent pipe is configured to

divert a gas from the gas handler through the outside of the riser.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]) The accompanying drawings, which are incorporated in and constitute
a part of the specification, illustrate one or more embodiments and, together with the
description, explain these embodiments. In the drawings:

[0012] Figure 1 is a schematic diagram of a conventional offshore rig;

4



[0013]Figure 2 is a schematic diagram of a conventional riser assembly with a gas handler;
[0014]Figure 3 is a schematic diagram of a riser assembly having a novel gas handler according to an
exemplary embodiment; [0015]Figure 4 is a schematic diagram of a cap of a gas handler according to
an exemplary embodiment; [0016]Figure 5 is a schematic diagram of a line entering a cap of a gas

hand| nt; [0017]Fi Ii
nandle acpghgid o an ExcrIPty STURAMSRY LIRS SAR ARHIRIRYSS S Bl Ao

a gas handler,;

[0014] Figure 3 is a schematic diagram of a riser assembly having a novel gas
handier according to an exemplary embodiment;

[0015] Figure 4 is a schematic diagram of a cap of a gas handler according to
an exemplary embodiment;

[0016] Figure 5 is a schematic diagram of a line entering a cap of a gas
handler according to an exemplary embodiment;

[0017] Figure 6 is a schematic diagram of a line entering a casing of a gas
handler according to an exemplary embodiment;

[0018] Figure 7 is a schematic diagram of an interior of a gas handler
according to an exemplary embodiment;

[0019] Figure 8 is an schematic diagram of a closed piston of a gas handler
according to an exemplary embodiment;

[0020] Figure 9 is a schematic diagram of a riser assembly according to an
exemplary embodiment;

[0021] Figure 10 is a schematic diagram of a cut-through of a gas handler
according to an exemplary embodiment; and

[0022] Figure 11 is a flow chart of a method for assembling a riser assembly

according to an exemplary embodiment.



handler according to an exemplary embodiment; [0018]Figure 7 is a schematic diagram of an interior
of a gas handler according to an exemplary embodiment; [0019]Figure 8 is an schematic diagram of a
closed piston of a gas handler according to an exemplary embodiment; [0020]Figure 9 is a schematic
diagram of a riser assembly according to an exemplary embodiment; [0021]Figure 10 is a schematic

diagram Of[f’Eﬁ“A]TEB‘%@c?R‘iBSHE?ﬂd'” according to an exemplary embodiment; and

[0023] The following description of the exemplary embodiments refers to the

accompanying drawings. The same reference numbers in different drawings identify
the same or similar elements. The following detailed description does not limit the
invention. Instead, the scope of the invention is defined by the appended claims. The
following embodiments are discussed, for simplicity, with regard to the terminology and
structure of risers, riser assemblies, and riser systems. However, the embodiments to
be discussed next are not limited to these systems, but may be applied to other
systems that require to have an overall exterior diameter less than a predetermined
size.

[0024] Reference throughout the specification to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic described in
connection with an embodiment is included in at least one embodiment of the subject
matter disclosed. Thus, the appearance of the phrases “in one embodiment” or “in an
embodiment” in various places throughout the specification is not necessarily referring
to the same embodiment. Further, the particular features, structures or characteristics
may be combined in any suitable manner in one or more embodiments.

[0025] According to an exemplary embodiment, a gas handler that is provided
on a riser is configured to receive plural pipes such that the plural pipes do not have
to be bent around and brought to one side of the body. In one application, all the
plural pipes enter through a housing of the gas handler in order to pass the gas
handler.

[0026] According to an exemplary embodiment illustrated in Figure 3, a riser

assembly 70 includes a riser 72 and a gas handier 74. The gas handler 74 has an
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[0022]Figure 11 is a flow chart of a method for assembling a riser assembly according to an exemplary
embodiment. DETAILED DESCRIPTION [0023]The following description of the exemplary
embodiments refers to the accompanying drawings. The same reference numbers in different
drawings identify the same or similar elements. The following detailed description does not limit the

invention. Instead, the sco. f the invention is defined by th ended glaims. The followin
embocime R LIE ERLa T AT BIG R  PALR 5RO ARG Gty 118 S CALUBMER, riser
tnose oysGUA AR UPR A I S e TATTat & & TalbarL eekl S ieter
o emod AT AR, it TS rebilig) SRR acn SRS ALEty AT o SBhAgeton
appearand B T HISSeEe g B BCRTRER L0 - A O T RGeS hSlErou
the specificzl;ltion ri}sanot.ré{eég:rtff']s aFiI rei%rri { tothee same em .odimerrn. rther tpe tic Iarg atures,
structures B eharacteristes 1 %y eacor%g%Qd a &[ﬂ%bﬁ%ﬁ@gﬁ ePE&%@%? %ge 4ltents.
[OOZS]ACC%rr%iC Itoiéaf r%)é% elaafa%rg oac{irget% Ol%aSEII:I]g rgi&eg}hﬁl%sr%@rv | dand another guide

bracket 86 may be placed at a top end 88 of the riser 72. The bottom and top ends

of the riser are defined relative to a position of the riser when provided in the riser

system underwater. Other risers are configured to be attached to ends 84 and 88 of

the current riser 72. The riser 72 has a conduit 73 that extends from the bottom end

84 to the top end 88 and this conduit is configured to receive a drill line (not shown).

[0027] The guide brackets 82 and 86 are used for aligning the plural pipes

78a-d when assembled and holding them secure during pressurization. More or less

guide brackets may be used. The plural pipes 78a-d may include a mud boost line,

a choke line, a kill line, a yeliow conduit line, a blue conduit line. Other lines are also

possible. Figure 3 also shows plural bumper plates 90a-c that are attached to the

riser 72. The bumper plates are provided between the plural pipes 78a-d and have

corresponding edges 92a-¢ configured to be more elevated than the plural pipes

relative to an outer surface of the riser 72. In this way, when the riser assembly 70 is

lowered through the deck of the vessel, the piural pipes do not bump into the edges

of the deck. It is noted that due to the continuous movement of the vessel (waves,

etc.), when the riser assembly is iowered through the deck, the riser assembly is

prone to moving and thus hitting the edges of the deck. Thus, the bumper plates

protect the plurai pipes from being deformed during such interactions with the deck.
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on a riser is configured to receive plural pipes such that the plural pipes do not have to be bent around
and brought to one side of the body. In one application, all the plural pipes enter through a housing of
the gas handler in order to pass the gas handler. [0026]According to an exemplary embodiment
illustrated in Figure 3, a riser assembly 70 includes a riser 72 and a gas handler 74. The gas handler

extemer cAREETs is omANPUALIS A U LGS H A e HE AP Er S T SoCBAbly e
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h

be attached,with bolts 102 to the casing 76. ine 78a is configured to enter through the I cap

100 via o SR o LR, e e S A e R e R e e

cap 100. Figure 5 shows t ole 104 of the, ca . Fiagure 5 also shows tha e 78a has a collar
vggmé%?ne fo\ﬁs%{oqﬁ}§ 5, t;?]re\.r,entede {0 é)xiﬁg Hote 1@12 and t & RIRE 5

S,
106 or other ns (a ulder) that'1s configure e accommodate ﬁwole 0%. THa'Co éPlOG

h
Choulder T 8P o Cubn iy RO R Bt A ey 05 R i e SR I e
he pi ' |.e,nsidesth 4 8i fi b h h
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and he PR IE B 00 B B A R e o R ARG,
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78a may enter throu cap the casing

the casing 76.

[0030] The pipe 78a ends inside the casing 76 as shown in Figure 6. In other
words, a conduit 110 is formed through the casing 76, from one end to the other, for
transmitting the fluid under pressure across the gas handler 74. For achieving this
goal, the casing 76 is configured to have a receptacle region 76a having an inner
diameter d that fits (plus normal tolerances) an outer diameter of the pipe 78a. The

pipe 78a may be stabbed into the receptacle 76a. For ensuring that no pressure
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[0030]The pipe 78a ends inside the casing 76 as shown in Figure 6. In other words, a conduit 110 is
formed through the casing 76, from one end to the other, for transmitting the fluid under pressure
across the gas handler 74. For achieving this goal, the casing 76 is configured to have a receptacle
region 76a having an inner diameter d that fits (plus normal tolerances) an outer diameter of the pipe
78a. The 25 7%&358188.)( be stab into the recepst%cle YE?QFor elnslluilﬁl%éhat NO pressur J{oarp‘ inside

the pipe 7 a@scapes o%?s%'g?p AISEAR T Y l#nayebep E)row Eefat anfn ?f%lcbee RREERANE pipe 78a

and the receptacle 76a. The pipe 78a enter a predetermin Ede h intor}(Fcasin 76. A similar
arrangeme'rrﬁgrrjgglené%%r%%le e@%t%eo?r?g%?}d é(’)r*ethrg%%%mé%; 5 a co?reoslg%n |ﬁgn|c])%¥tg.eﬁ§e%{1raning to
Figure 5, the riser 70 may be ta%%eq{gotheca 0,either, by welding or by forming the riser 70

nibarally ST TICGD ST TS R SRt aeds ALt a A iy Reh IR e 7.
ifn

a
e gas handlgh,ct 1% WP Retear g ro auned p o ore HaR el sl caTprerts

h
In one appli n, the exterior casin is"a Cylinder. Figure™7 'shows a lowercap 1

stached IR VPRLASRER RS ER R AYRAE SPR TR e

through a wall 11 asing /o, pper cap er cap pipe 112aenters

through th g%wer cap..101 rtially- jto the casing 76 to fluidly communicate with the conduit 110.
The pipe 1?5 E%‘ri}’e\gg]gna sj%{[]g‘ t%%%%olgb%a and together they form, for example, the kill line or any

other Iine.f ﬂghe gas.handler, 74 is configured to remoye gas.und essure that might ear
noide the F03 T, 1t o e dreicep e TA i A et R T erER S L ThE

way 10 e yeS3e Il AIHORIC SAUTEANERESTE S OICRIAN BRr R s e asgler 74

is an important safety device of the subsea exploration system. The at'Is captured by the gas

nandler 74CiRds s ETRLEH g g iier O and Asieced i sSMaX: FR RS e isgaion

For examp‘fe, the gas might ered a surface o rom vessel. his

YL A A R S ke Gl TR0 g T
Figure 7 also shows the conduit 110 formed through a wall 111 of the casing 76,
from the upper cap 100 to the lower cap 101. A pipe 112a enters through the lower
cap 101 and partially into the casing 76 to fiuidly communicate with the conduit 110.
The pipe 112a corresponds 1o the pipe 78a and together they form, for example, the
kill line or any other line.
[0632] The gas handler 74 is configured to remove gas under pressure that
might appear inside the riser 70. [f the gas under pressure is not removed from the
riser, that gas might make its way to the vessel with catastrophic consequences,
e.g., explosion. For this reason, the gas handler 74 is an important safety device of
the subsea exploration system. The gas that is captured by the gas handler 74 has
to be removed from the riser 70 and delivered, in a safety way, to a desired location.
For example, the gas might be delivered at the surface of the water, away from the
vessel. For this reason, a gas vent conduit 1186 is formed in the wall of the casing 76

as shown in Figure 7. The gas vent conduit 116 is configured to communicate with a
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sleeve 118 that has a passage 120. As shown in Figure 7, the sleeve 118 fully closes the gas vent
conduit 116 by misaligning the passage 120 with a corresponding port 122 of the gas vent conduit
116. In this position, no gas can escape from the riser via the gas vent conduit 116. [0033]However,
the sleeve 118 may be moved upwards (along axis X), along a direction of the riser, as shown in

communical i, e TSR 10, P R e e T UK e
orovided 1+ SRFeDer £37 of e 028 Rt . The ST B i SR 1 1480 B ured t
s vent co e L A oI Mo R T 5o, TR AR icion
126. Figurg gb%)f%mwgga#é%ﬁ\}igqr{@grtgs%&%r{ggﬁé@gwr%holes 130) in a wail 131 that defines a

cavity 132. The cavity 1 idly conne ove and below the gas handler) of the riser 72

127 e QORP32 may BN S, e Mose s drsp e Bl SR IR M T S e
ceran GRS URLIR PIPANAZE TRYEBNBAGEASRSIRYE e © o

pressing an elastomer bo for closing mmunication between the two parts of the Tisér 70.

pressing ah elastom g the cormticatin _ d
tis gas is Do e e B e A B
120, and ppslgp S QA HEET RIHRBEUSSJSETH IR RS0 THEOREMY P IR AT o 140

towards the vesseﬁ above. The gas vent line 140 may be connected to the gas vent condu ina

similar ma'&@ﬁ%ﬁgﬁ?%&"lﬁ 58&%&9%%‘?{8%@ g@ﬂﬂg' ejdlq)at@roc)’wg%g%‘n\’gsﬂgiQﬁdlﬂ'Peiss@é%n in

Figure 9 to th the ot ines. It is'noted that the gas vent line extends from the gas handler 74

only towards -UnnaLRRs 1A o' dhadiper 1204 e Mg e RO BREIBEE! fhd U

the gas vent line 1 rent from er lines 7 s line origindtes at the gas handler 74.

Further, it iﬁé@@dﬁ@taaray&fn?nﬂ%}(ieﬁst@ﬁl&g‘%Y%%%(‘;Qai °R EHBLR AP DY AR B ot

contact to each other. For exa ne 78a may Irst portion /8a-1"and a second portion

78a-2. Thegg fwaparigasais i dui spmmmplgalianit) grchathashitaniin diecheoniagyth

each other as shown h Figure 10. Figure 10 shows a cross-settion through the gas handler 74 with

the eXtem%‘f@%Qﬁ&ﬁd@’ 00 %‘fﬁs%ﬁ'@'ﬂé%éﬁ-t%tg%gwm G e %W?Eg_.lk%ﬁ@ﬁned

and the conduit 110 connects the first portion 78a-1 of the line 78a to the second portion 78a-2 of the

same line 789, hGRAMAINAY RF (HRIINNANNRS FNGaIBEk nomeKer JaRAS tARRIGAISY the

conduit 110 may be formed not in the wall of the casing 76 but inside the casing 76.
cavity 132. The cavity 132 fiuidly connects two parts (above and below the gas

handler) of the riser 72 and the hole 130 fluidly communicates the cavity 132 (e.g.,
inside of the riser 72) with the chamber 127. The cavity 132 may be elongated along
the axis X, e.g., have a cylindrical shape.

[0034] Under certain circumstances, it is possible that the piston 126 moves
upwards as also shown in Figure 8 for pressing an elastomer body 136 for closing
the communication between the two parts of the riser 70. When this is happening,
the gas propagating through the riser is stopped at the gas handier 74 and this gas is
provided to the gas vent conduit 116 via the hole 130, opening 124, cavity 128,

passage 120, and port 122. This gas further propagates from the gas vent conduit
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[0036]According to an exemplary embodiment illustrated in Figure 11, there is a method for
assembling a riser assembly. The method includes a step 1100 of attaching a gas handler (74) to a
riser (72) having a first end (84) and a second end (88) and a conduit (73) extending from the first end
(84) to the second end (88); a step 1102 of attaching plural pipes (78a-d) to an outside of the riser

(72); a ste 4 of connecting a t one, pipe (78a) of the plurgl pipes (78a-d) to a conduit (110)
formed in A ARE RS JBT Ry A E LRI o) AURTR: o P e 15 LR LA P venn
pipe (140) to the gas handler (74) such that th vent pipe (140) extends towards,.the second end
(88) of (e HRETES ol G S5\ AR biSETAUB) [ oSO EA BB R ol B Feler (74)
through the OUtSii%fP the riaer (i@ [0037]The disclosed exemplary embodiments provide a system
and a metf8016F &P SRl a"a I and gas exploration process in which a riser system is used to

imit e nARBh, On 11 EARAE LS B 401t lGHES 2 OHENRE 8 3% AR Res,
Ihe appendol SRR RV 08: RN LL IS ALK o BRI BN TR fous
e R R e R e R B R e e
T T B e AR A A B e o
ARG g et G e e
de eIt O e o HORISRL R SHPIRS M ANRLHIESIREEI (S each other. For example, line 782

may have a first portion 78a-1 and a second poriion 78a-2. These two portions are

in fluid communication with each other but not in direct contact with each other as

shown in Figure 10. Figure 10 shows a cross-section through the gas handler 74

with the external casing 76 having a given thickness “t". In the external casing, the

conduit 110 is formed and the conduit 110 connects the first portion 78a-1 of the line

78a to the second portion 78a-2 of the same line 78a. The same may be true for the

other lines 78b-d. However, in another application, the conduit 110 may be formed

not in the wall of the casing 76 but inside the casing 76.

[0036] According to an exemplary embodiment illustrated in Figure 11, there is

a method for assembling a riser assembly. The method includes a step 1100 of

attaching a gas handler (74) to a riser (72) having a first end (84) and a second end

(88) and a conduit (73) extending from the first end (84) to the second end (88); a

step 1102 of attaching plural pipes (78a-d) to an outside of the riser (72); a step 1104

of connecting at least one pipe (78a) of the plural pipes (78a-d) to a conduit (110)

formed in an external casing (76) of the gas handler (74);, and a step 1106 of
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enable any person skilled in the art to practice the same, including making and using any devices or
systems and performing any incorporated methods. The patentable scope of the subject matter is
defined by the claims, and may include other examples that occur to those skilled in the art. Such
other examples are mtended to be within the scope of the claims. WHAT IS CLAIMED IS:

W A SR A AT RS,
(140) extends towards the second end (88) of the riser (72) and the gas vent pipe
(140) is configured to divert a gas from the gas handler (74) through the outside of
the riser (72).

[0037] The disclosed exemplary embodiments provide a system and a method
for streamlining an oil and gas exploration process in which a riser system is used to
connect an undersea well to a vessel. |t should be understood that this description is
not intended to limit the invention. On the contrary, the exemplary embodiments are
intended to cover alternatives, modifications and equivalents, which are included in
the spirit and scope of the invention as defined by the appended claims. Further, in
the detailed description of the exemplary embodiments, numerous specific details
are set forth in order to provide a comprehensive understanding of the claimed
invention. However, one skilled in the art would understand that various
embodiments may be practiced without stch specific details.

[0038) Although the features and elements of the present exemplary
embodiments are described in the embodiments in particular combinations, each
feature or element can be used alone without the other features and elements of the
embodiments or in various combinations with or without other features and elements
disclosed herein.

[0039] ~ This written description uses examples of the subject matter disclosed to
enable any person skilled in the art to practice the same, including making and using
any devices or systems and performing any incorporated methods. The patentable

scope of the subject matter is defined by the claims, and may include other examples
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a gas handler connected to the riser and provided between the first end and the second end, the gas
handler having an external casing; plural pipes attached to an outside of the riser such that at least
one pipe of the plural pipes enters through the external casing; and a gas vent pipe configured to
start at the gas handler and extend towards the second end of the riser and the gas vent pipe is further

configured g el o Lot s RaeadiCCOuAILIE AU SLNR G o 2 i A

assembly or Claim rein the gas vent pipeé does not eéxtend towards e riser.

3. The riser asse of CAg\ém 1, wherein all the plural pipes enter through the external casing of the
sC ?Je claims. ) ) o

gas handler. " 4. The riser assembly of Claim 1, wherein the gas handler further comprises: a lower

cap and an upper cap configured to be attached to the external casing; and the at least one pipe

is made of a first portion and a second portion that are not in direct contact with each other. 5.

The riser assembly of Claim 4, wherein

13



the first portion enters through the lower cap and the second portion enters through the upper cap and
a conduit formed in a wall of the external casing fluidly communicates the first portion with the second
portion. 6. The riser assembly of Claim 4, further comprising: a receptacle region provided in the
upper cap for receiving the at least one pipe, the receptacle region being configured to partially enter
into a wall of the external casing of the gas handler and to fluidly communicate with a conduit formed
in a wall of the external casing of the gas handler. 7. The riser assembly of Claim 6, wherein a
portion of the at least one pipe has a collar configured to enter into the receptacle region. 8. The
riser assembly of Claim 6, further comprising: at least one seal between the receptacle region and

riser ase AT Bl GHAMERIS comprising:  bumper plates atached to the iser and spaced
between the plurgf Inealy RGNS PLA 1085 RN SIAN3H% gas exploration, the riser
assembly comprising:
a riser having a first end and a second end and a conduit extending from the
first end to the second end;
a gas handier connected to the riser and provided between the first end and
the second end, the gas handler having an external casing;
plural pipes attached to an outside of the riser such that at ieast one pipe of
the plural pipes enters through the external casing; and
a gas vent pipe configured to start at the gas handler and extend towards the

second end of the riser and the gas vent pipe is further configured to divert a gas

from the gas handler through the outside of the riser.

2. The riser assembly of Claim 1, wherein the gas vent pipe does not extend

towards the first end of the riser.

3. The riser assembly of Claim 1, wherein all the plural pipes enter through

the external casing of the gas handler,

4. The riser assembly of Claim 1, wherein the gas handler further comprises:
a lower cap and an upper cap configured to be attached to the external

casing; and

14



10. The riser assembly of Claim 1, wherein an external diameter of the casing is larger than a diameter

of an imaginary cylinder that encompasses all of the plural lines. 11. The riser assembly of Claim
1, wherein the plural lines include a choke line, a kill line, and hydraulic fluid conduits. 12. Ariser
system configured to connect an undersea well to a vessel, the riser system comprising: plural

riser assemblies ﬁggﬁa%qreds tt% Rg c?r}antesct%d é% %qcéw : rts er E)orti;g!r}m % é':lin c%rhd it éﬁ)lmnt eay%%%el to
the well, the main con uﬁaoeing cgn?lgured e ooy RR it lihe, SPRAY ST} assembly

comprisin% in !rrlgg aniggt%ﬂ St Sgﬂl 8&%a second end and a conduit extending from the first end
to the seconé end, a gas handléer connected to the riser and provided between the first end and

the second end, the gas handler having an external casing; plural pipes attached to an outside of
the riser such that at least one pipe of the plural pipes enters through the external casing; and a

gas vent pipe condigired to star }‘ﬁ andler and extend towards the second end of the riser
and the gas vent%i%fleh% ?3ﬁﬁ§'%§n |g%rgé?d§%g?v£t“zhge§eslﬂom the gas handler through the outside of

ihe riser. the first portion enters through the lower cap and the second portion enters

through the upper cap and a conduit formed in a wall of the external casing fluidly

communicates the first portion with the second portion.

6. The riser assembly of Claim 4, further comprising:

a receptacle region provided in the upper cap for receiving the at least one
pipe, the receptacle region being configured to partially enter into a wall of the
external casing of the gas handier and to fluidly communicate with a conduit formed

in a wall of the external casing of the gas handler.

7. The riser assembly of Claim 6, wherein a portion of the at least one pipe

has a collar configured to enter into the receptacle region.

8. The riser assembly of Claim 8, further comprising:
at least one seal between the receptacle region and the external casing for

preventing a fiuid inside the at least one pipe to escape outside.

9. The riser assembly of Claim 1, further comprising:
bumper plates attached to the riser and spaced between the plural lines to

protect the plural lines from being damaged.

15



13. A gas handler configured to remove gas from a riser, the gas handler comprising: an external
casing having first and second ends; a wall provided inside the external casing and configured to
define an elongated cavity; a piston configured to move along the elongated cavity; a sleeve
configured to move along the elongated cavity, wherein the piston and the sleeve form a chamber for
the hydraulic control fluid around the elongated cavity; an elastomeric body configured to be
pressed by the piston to close the elongated cavity; a gas vent conduit formed in a wall of the

| casi i d : dui ' I I
casing and confguo s S ra e hCraty fo e i daahar G s R HOREN
Claim 13, Igﬁ%e?qm'%"}ﬂémeter of an imaginary cylinder that encompasses all of the piural

lines.

11. The riser assembly of Claim 1, wherein the plural lines include a choke

line, a kill line, and hydraulic fluid conduits.

12. A riser system configured to connect an undersea well to a vessel, the
riser system comprising:

plural riser assemblies configured fo be connected to each other to form a
main conduit from the vessel to the well, the main conduit being configured to
accommodate a drill line, at least one riser assembly comprising:

a riser having a first end and a second end and a conduit extending from the
first end to the second end;

a gas handier connected to the riser and provided between the first end and
the second end, the gas handier having an external casing;

plural pipes attached to an outside of the riser such that at least one pipe of
the plural pipes enters through the external casing; and

a gas vent pipe configured to start at the gas handler and extend towards the
second end of the riser and the gas vent pipe is further configured to divert a gas

from the gas handler through the outside of the riser.
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a first cap configured to be attached to the external casing at the first end; and a second cap
configured to be attached to the external casing to the second end. 15. The gas handler of Claim
14, further comprising: a receptacle region provided in the first cap or the second cap and partially
into the wall of the external casing wherein the receptacle region is configured to receive a pipe,

external to thegﬂs édler fluidl onn tthe ipe to the conduit. The g dler of
Claim 14, whereirl St grlsc ?ff@n%%l %canﬂsﬁ{)rt tHg an direct

contact with each other and the first portion enters through the first cap and the second portion enters
through th@%%‘ﬁwgap and the conduit formed in the wall of the external casing fluidly communicates

the first portion with the s ortion. 17. The gas handler of Claim 13, further comprising: a
receptacle reglon%&’/\%é T1 ﬁ'&@ﬁ@%ﬁ@haqgr% 3rgf’least one pipe, the receptacle region

being configured to partiall en er,into the wall of the e ternal casing,of th andler and to fdeIy
communicate it tRPlo RIS/ ndiH it ol SFIFE e BRI BT BRAGES, Handne

elongated cavity;

a piston configured to move along the elongated cavity;

a sleeve configured to move along the elongated cavity, wherein the piston
and the sleeve form a chamber for the hydraulic control fluid around the elongated
cavity;

an elastomeric body configured to be pressed by the piston to close the
elongated cavity;

a gas vent conduit formed in a wall of the external casing and configured to
output the gas; and

a conduit formed in a wall of the external casing and configured to extend

from the first end fo the second end.

14. The gas handler of Claim 13, further comprising:
a first cap configured to be attached to the external casing at the first end; and
a second cap configured to be attached to the external casing to the second

end.

15. The gas handier of Claim 14, further comprising:
a receptacle region provided in the first cap or the second cap and partially

into the wall of the external casing, wherein the receptacle region is configured to

17



18. The gas handler of Claim 17, wherein a portion of the at least one pipe has a collar configured to
enter into the receptacle region. 19. The gas handler of Claim 17, further comprising: at least
one seal between the receptacle region and the external casing for preventing a fluid inside the at
least one pipe to escape outside. 20. A method for assembling a riser assembly, the method
comprisin

extencing PSR AL En FHHACLR NE SR, CRAAMhC it SHE D AR P g Tofe

connectin% al%('j%?tSt one pipe of the plural pipes to a conduit formed in an external casing of the gas
handler; a 4 connecting a gas vent pipe to the gas handler such that the gas vent pipe extends
towards the second end of the riser and the gas vent pipe is configured to divert a gas from the gas
handler through the outside of the riser.

16. The gas handler of Claim 14, wherein at least one pipe is made of a first
portion and a second portion that are not in direct contact with each other and the
first portion enters through the first cap and the second portion enters through the
second cap and the conduit formed in the wall of the external casing fluidly

communicates the first portion with the second portion.

17. The gas handler of Claim 13, further comprising:

a receptacle region provided in the external casing for receiving at least one
pipe, the receptacle region being configured to partially enter into the wall of the
external casing of the gas handler and to fluidly communicate with the conduit

formed in the wall of the external casing of the gas handler.

18. The gas handler of Claim 17, wherein a portion of the at least one pipe

has a collar configured to enter into the receptacie region.
19. The gas handler of Claim 17, further comprising:
at least one seal between the receptacle region and the external casing for

preventing a fluid inside the at least one pipe to escape outside.

20. A method for assembling a riser assembly, the method comprising:
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attaching a gas handler to a riser having a first end and a second end and a
conduit extending from the first end to the second end,;

attaching plural pipes to an outside of the riser;

connecting at least one pipe of the piural pipes to a conduit formed in an
external casing of the gas handler; and

connecting a gas vent pipe o the gas handler such that the gas vent pipe
extends towards the second end of the riser and the gas vent pipe is configured to

divert a gas from the gas handler through the outside of the riser.
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