Breech Lock Mechanisms for Blowout Preventer 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 attaching parts to a
body of a ram blowout preventer. 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 increased dramatically. 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 fuels. [0003]The existing technologies for extracting fossil fuels
from offshore fields
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methods and systems and, more particularly, to mechanisms and techniques for

attaching parts to a body of a ram blowout preventer.

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 increased dramatically. 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
fuels.

[0003] The existing technologies for extracting fossil fuels from offshore fields
use, among other things, a blowout preventer (BOP) for preventing well blowouts. The
BOP is conventionally implemented as a valve to prevent the release of pressure either
in the annular space between the casing and the drill pipe or in the open hole (i.e., hole
with no drill pipe) during drilling or completion operations. However, various
components of the BOP need to be replaced from time to time. An example of a BOP
20 is shown in Figure 1. The BOP 20 shown in Figure 1 has, among other things, two

ram blocks 22 that are supported by respective piston rods 24 and a corresponding



use, among other things, a blowout preventer (BOP) for preventing well blowouts. The BOP is
conventionally implemented as a valve to prevent the release of pressure either in the annular
space between the casing and the drill pipe or in the open hole (i.e., hole with no drill pipe)
during drilling or completion operations. However, various components of the BOP need to be
replaced from time to time. An example of a BOP 20 is shown in Figure 1. The BOP 20 shown
in Figure 1 has, among other things, two ram blocks 22 that are supported by respective
piston rods 24 and a corresponding locking mechanism 26. The locking mechanism 26 is
configured to lock the rods 24 at desired positions. The two ram blocks 22 are configured to
move alopgiandiretirinrarale! tha lsakny disahaxisnpbehe aisuredionidekiine Fads blpgks 22
may sever a drill string 28 or other tools that cross a vertical wellbore 30 of the BOP 20.
However daftieed ptigitiptise dhd stongr2®limrka P2iarberoofigunes féheoanalblurksiR@ctiod/or their
respective cutting edges need to be inspected and sometimes reworked/replaced.
Alternativedjalietiie 3aengiteeing/zxisref esrisien todsedt thed/Eambl@Hst4d tiay Se¥6l, agril

elastomert%rovided on a face of the ram blocks
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regular service of the BOP is required for changing the blades and/or elastomer attached to
the ram bleekambhockstie B Bdsgmeettofseqlibetlyeaticsd! taob o sep arake ddncstaster@OP body
to expose and service the ram block. The operation of separating the bonnets from the BOP

body is nerevigpdpska daeeieéiscrany blapkree @9@6%&6@ifﬁg"§i§%ﬁ€t%eéé&ﬁﬁ%ﬁatéb@feofarge

diameter bolts. Such an o eratlon may re(a,ure several e ht-hour shifts of skilled technicians.
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removable bar (see Brugman et al. U.S. Patent No. 5,975,484, the entire disclosure of which

is incorparatadtaeisindpegrsitenemets2 must be handled and stored when accessing the
ram cavity, which can lead to damage or injury during the handling of the bar. The other
design hd8®43ign fedtiomeevirathosekekit ek peths asttyonidmetasnize. that regular service of

the BOP is required for changing the blades and/or elastomer attached to the ram
blocks. Thus, the BOP bonnets frequently need to be separated from the BOP body to
expose and service the ram block. The operation of separating the bonnets from the
BOP body is no easy task, and frequently requires special tooling sized to
accommodate the large diameter bolts. Such an operation may require several eight-
hour shifts of skilled technicians. However, the concern is the amount of down time for
the entire rig, which cannot function without the BOP, as millions of dollars of drilling

equipment may be idle during the BOP service operation.



[0006]Accordingly, it would be desirable to provide a BOP design that has quick opening
features but has a locking mechanism that does not require removal of any supporting parts
and is not expensive. SUMMARY [0007]According to one exemplary embodiment, there is a
blowout preventer for sealing a well. The blowout preventer includes a body having first and
second chambers, the first chamber extending substantially perpendicular to and intersecting
the second chamber, the body including a channel on a face of the body; a ram block
configured to move within the first chamber to seal a first region of the second chamber from a
second region of the second chamber; a rod connected to the ram block and configured to

extend ajopgshe first£RamRsH i iRAIGANaER L BoRYaslesdmiadadydarberder the

first chamber, wherein the rod is comf3 ured to slide in and out of the cylinder; and a ring
rotatably Hdiaehed tte sbal eyignddraan dibeniipdeait 40l e fidatuttes . cOmerdd Sgichitthadste cylinder is
removably attached to the body. [0008]According to another exemplary embodiment, there is
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circular channel on a face of the body; a ram block conflgured to move within a first chamber
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removably attached to the body; plural grooves formed around the channel; and plural teeth

on the rifigoodhfiguredhbeortiighy Hitespluithbg esies d tacpeytioder BOFdaggal twalhhdedodsty
when the plural teeth enter the plural grooves as the ring is rotated a predetermined angle.

[0009]AceReding frpkiiknbether exenkisiayeshdodimibat, dhesad eeandthriroral of any

supporting parts and is not expensive.

SUMMARY
[0007] According to one exemplary embodiment, there is a blowout preventer for
sealing a well. The blowout preventer includes a body having first and second
chambers, the first chamber extending substantially perpendicular to and intersecting
the second chamber, the body including a channel on a face of the body; a ram block
configured to move within the first chamber to seal a first region of the second chamber
from a second region of the second chamber; a rod connected to the ram block and
configured to extend along the first chamber; a cylinder configured to be attached to the
body to border the first chamber, wherein the rod is configured to slide in and out of the
cylinder; and a ring rotatably attached to the cylinder and configured to enter the

channel such that the cylinder is removably attached to the body.



assembling a blowout preventer for sealing a well. The method includes providing a cylinder
that includes a rod connected to a ram block; attaching the cylinder to a channel formed in a
body of the blowout preventer having first and second chambers, the first chamber extending
substantially perpendicular to and intersecting the second chamber, the body having the
channel on a face of the body; and rotating a ring attached to the cylinder and configured to
enter the channel such that the cylinder is removably attached to the body. BRIEF
DESCRIPTION OF THE DRAWINGS [0010]The accompanying drawings, which are
incorporated in and constitute a part of the specification, illustrate one or more embodiments

and, togefhegsyith thelRsriing b «AsRiaiERpsaRIhabaRids:, Rdheis eminasi DRl LHrgure

1 is a schematic diagram of a traditional BOP; [0012]Figure 2 is a schematic diagram of a
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BOP according to an exemplary embodiment;
on a face of the body; a ram block configured to move within a first chamber to seal a
first region of a second chamber from a second region of the second chamber, the first
and second chambers extending through the body and being substantially
perpendicular to each other; a cylinder configured to be attached to the face of the
body; a ring rotatably attached to the cylinder and configured to enter the channel such
that the cylinder is removably attached to the body; plural grooves formed around the
channel; and plural teeth on the ring configured to match the plural grooves. The
cylinder is engaged with the body when the plural teeth enter the plural grooves as the
ring is rotated a predetermined angle.
[0009] According to still another exemplary embodiment, there is a method for
assembling a blowout preventer for sealing a well. The method includes providing a
cylinder that includes a rod connected to a ram block; attaching the cylinder to a
channel formed in a body of the blowout preventer having first and second chambers,
the first chamber extending substantially perpendicular to and intersecting the second
chamber, the body having the channel on a face of the body; and rotating a ring

attached to the cylinder and configured to enter the channel such that the cylinder is

removably attached to the body.



[0014]Figure 4 is a schematic diagram of a ring that attaches to a BOP according to an
exemplary embodiment; [0015]Figure 5 is a schematic diagram of a cylinder to be attached to
a BOP according to an exemplary embodiment; [0016]Figure 6 is a schematic diagram of a
cylinder attached to a BOP according to an exemplary embodiment; [0017]Figure 7 is a
schematic diagram of a cylinder to be attached to a BOP according to an exemplary
embodiment; [0018]Figures 8-10 are detailed views of teeth of a cylinder and grooves of a

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] 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:

[0011] Figure 1 is a schematic diagram of a traditional BOP;
[0012] Figure 2 is a schematic diagram of a traditional BOP in an open position;
[0013] Figure 3 is a schematic diagram of a bonetless BOP according to an

exemplary embodiment;

[0014] Figure 4 is a schematic diagram of a ring that attaches to a BOP
according to an exemplary embodiment;

[0015] Figure 5 is a schematic diagram of a cylinder to be attached to a BOP
according to an exemplary embodiment;

[0016] Figure 6 is a schematic diagram of a cylinder attached to a BOP according
to an exemplary embodiment;

[0017] Figure 7 is a schematic diagram of a cylinder to be attached to a BOP
according to an exemplary embodiment;

[0018] Figures 8-10 are detailed views of teeth of a cylinder and grooves of a
body to which the cylinder is attached according to an exemplary embodiment; and
[0019] Figure 11 is a flow chart illustrating steps of a method for attaching a

cylinder to a body of a BOP according to an exemplary embodiment.



body to which the cylinder is attached according to an exemplary embodiment; and [0019]
Figure 11 is a flow chart illustrating steps of a method for attaching a cylinder to a body of a
BOP according to an exemplary embodiment. DETAILED DESCRIPTION [0020]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 a ram BOP provided on top of a well head
undersea. However, the embodiments to be discussed next are not limited to these systems,
but may be applied to other BOPs that may be used, for example, inland. [0021]Reference
throughout the specification to "an exBEDMHEBMESHREINTIAN "another exemplary
embodiment” means that a particular feature, structure, or characteristic described in
connectid@2@h an enThsdriRMING desRIREANPEINR SXEBREBHETARTBRD I W8S iBjE& matter
disclosed. Thus, the appearance fthe rases "in an exempl boglment" or "in another
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characteristics may be combined In any swtable anner in one or more embodiments.

[0022]AcGorehero mnBtexemianosadadineiintoll avsashBeyeHe apeHlbatminders

accommodating various internal parts of the BOP and these cylinders are attached to a body
of the BOBIlatimgugrasotiinzestreve sijstassaat, fongesplisity, wéttliteyeattaisedtéon thaldgyrarets.
Thus, according to this embodiment, a bonnetless BOP is
structure of a ram BOP provided on top of a well head undersea. However, the
embodiments to be discussed next are not limited to these systems, but may be applied
to other BOPs that may be used, for example, inland.
[0021] Reference throughout the specification to “an exemplary embodiment” or
“another exemplary 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
an exemplary embodiment” or “in another exemplary 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.
[0022] According to an exemplary embodiment, a blowout preventer (BOP) has
cylinders accommodating various internal parts of the BOP and these cylinders are

attached to a body of the BOP without using a screw system or hinges as is traditionally

used for the bonnets. Thus, according to this embodiment, a bonnetless BOP is



manufactured. One or more advantages associated with this novel BOP are discussed. It is
noted that the novel BOP does not have to have all the advantages. The novel BOP may have
one or more of these advantages. One advantage of a bonnetless BOP is the reduced time
for reaching the ram blocks. Another advantage is the simplicity with which the cylinders are
attached to a body of the BOP. Still another advantage is the low cost for manufacturing such
locking mechanism between the cylinders and the body. Another advantage may be the lack
of parts that are removes and stored during disassembly of the BOP. [0023]According to an
exemplary embodiment illustrated in Figure 3, a BOP 40 system includes a body 42 and a
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on the other side of the body 42. Body 42 is attached to a flange 46, that is used to attach the

entire BOPisystetnt) tocanosed|B@H .doys madé hdvie sodeweralirttibiadigunteges b&hegropeh at side
48. However, when assembled, a cap (not shown) closes side 48 such that a liquid inside
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shows a more detailed view of the ring 50 and teeth 52. While Figure 4 shows half the ring 50
and two tesdi. SEndltercamaantzganetp ee tugibek of paeththraexaonpdeeb atwiestor@dandidg,
depending on the application, the diameter of the ring, the pressure inside the cylinder that the
teeth haglisagsestingf the BReterials used for the body 42 and the teeth 52, etc.

[0023] According to an exemplary embodiment illustrated in Figure 3, a BOP 40
system includes a body 42 and a cylinder 44 to be attached to the body 42. Cylinder 44
has a counterpart cylinder (not shown) on the other side of the body 42. Body 42 is
attached to a flange 46, that is used to attach the entire BOP system 40 to a wellhead.
Cylinder 44 is shown in this figure as being open at side 48. However, when
assembled, a cap (not shown) closes side 48 such that a liquid inside cylinder 44 does
not escape outside. Various parts of the BOP system 40 are provided inside the
cylinder 44, e.g., closing chamber, opening chamber, piston separating the chambers,
rod that activates the ram blocks, etc. These parts are known by those skilled in the art
and also have been shown in Figure 1. For these reasons, these parts are not shown
and described here again.

[0024] A ring 50 may be attached to cylinder 44 so that ring 50 may rotate
relative to cylinder 44. Two or more teeth 52 are attached to ring 50 as discussed later.

Figure 4 shows a more detailed view of the ring 50 and teeth 52. While Figure 4 shows



[0025]Ring 50 may be manufactured as a single piece or plural pieces configured to be
assembled together. In an exemplary embodiment shown in Figure 4, the ring 50 is made of
two parts that are connected together at points 54. Teeth 52 may be manufactured to be
integrally formed with ring 50 or may be manufactured separately and then attached, by bolts,
welding, etc., to ring 50. A shape of teeth 52 may be, as shown in Figure 4, round, i.e., each
tooth may be a section of a full ring. In one application, teeth 52 may be formed offset from a
side 50a of ring 50, for example, by a predetermined distance dl. The teeth 52 may also
extend past a side 50b of ring 50, for example, by a predetermined distance d2. A height h of

the teeth g deteyHinsshacadan soStrRng Af theRonterialMB&IRE teBtH) eotastimibe,

pressure inside the cylinder, the pressure outside the cylinder such that a pressure difference
between btidesariiaoudtszlalclosslimgt dretie tisplieetiorandedties etet dathagieghtheplinsirand/or
the body. [00261According to an exemplary embodiment shown in Figure 5, a groove 56 may

be formedngideneechrtinsianibaliiedestidas e vihrirndatbaneatpitpisoised frcihtakod rifation of

the ring 50 relative ton%linder 44, a bearing system 58 may be provided inside groove 56,
between 6?6‘308 551 rﬁ@'SO. The bearing system 58 may include plural rolling cylinders
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body 42 also has a second chamber 64 that extends substantially perpendicular on the first
chamber $2.rihges0rist rahdendictnvis pandithateghd canssta talpith eéant pbiraksSthoT sétbvéR)ramyl the
second chamber accommodates the tools (not shown) to be introduced to the well. Seal
carrier 600 eNtitpsreetiehmntegelydernaedswishvinig F0qira®, ke sernuaciveade of the first
chamber 62 from an outside of the body 42. Thus, a working fluid under pressure that is
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one application, teeth 52 may be formed offset from a side 50a of ring 50, for example,
by a predetermined distance d1. The teeth 52 may also extend past a side 50b of ring
50, for example, by a predetermined distance d2. A height h of the teeth 52 is
determined based on a strength of the material making up the teeth, the pressure inside
the cylinder, the pressure outside the cylinder such that a pressure difference between
inside and outside does not bend the teeth and does not damage the cylinder and/or the
body.
[0026] According to an exemplary embodiment shown in Figure 5, a groove 56
may be formed at one end of the cylinder 44 to accommodate the ring 50. To facilitate

a rotation of the ring 50 relative to cylinder 44, a bearing system 58 may be provided

inside groove 56, between groove 56 and ring 50. The bearing system 58 may include



through which rod 70 is configured to move along axis X. A different view of the cylinder 44
and seal carrier 60 is shown in Figure 7. In this figure, the seal carrier 60 is shown having a
hole 76, through which rod 70 is configured to move. The seal carrier 60 is shown in Figure 7
to have a specific shape, e.g., a cylinder from which two parts are cut so that the remaining
part has two opposite flat faces. However, the seal carrier 60 may have other shapes as long
as a corresponding hole in the body 42 matches the shape of the seal carrier 60. [0029]Next,
corresponding channels 80 formed in the body 42 for accommodating teeth 52 are discussed
with regard to Figure 8. Figure 8 shows a face 42a of the body 42 and the channels 80

formed i'bmiélff%fﬂ%g%gﬂﬂ%%‘?s%gi%r‘éh&ﬂﬂ@h%i§0’?8ﬁ HH@EBRS R S Rsrior

accommodate teeth 52 and ring 50. Thus, channel 80 has grooves 82 that match the shape of
teeth 52 apdthiagsyeaatyingysstivosidet thahaied tenesegriizad tyatos2 skieg etedrtg
portions 84 are configured to receive the ring 50. The reason of having a size of the ring
receiving[Pe2fdns 84 Retvovieg thirgarsidetbe tiindetd 4 npiudepreenl chuies&thiBat iafter
entering corresponding grooves 82 and being rotated to face portions 84, to exit channel 80,
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Tunnels 88 are formed between adjacent grooves 82 on a circumferential direction of channel
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tooth 52 is engaged in channel 88. Portion 86 is designed such that it withstands the force
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body 42, i.e., a net force is puIIing the cylinder 44 away from body 42. [0030]Thus, according
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the body, irs
cylinder 44 are also shown in Figure 6.

[0028] Each of cylinder 44, ring 50, and seal carrier 60 has a hollow portion
through which rod 70 is configured to move along axis X. A different view of the
cylinder 44 and seal carrier 60 is shown in Figure 7. In this figure, the seal carrier 60 is
shown having a hole 76, through which rod 70 is configured to move. The seal carrier
60 is shown in Figure 7 to have a specific shape, e.g., a cylinder from which two parts
are cut so that the remaining part has two opposite flat faces. However, the seal carrier
60 may have other shapes as long as a corresponding hole in the body 42 matches the
shape of the seal carrier 60.

[0029] Next, corresponding channels 80 formed in the body 42 for

accommodating teeth 52 are discussed with regard to Figure 8. Figure 8 shows a face



face being opposite to the second face, first and second ram blocks configured to move within
the first chamber to seal a first region of the second chamber from a second region of the
second chamber; first and second rods connected to the first and second ram blocks and
configured to extend along the first chamber; first and second cylinders configured to be
attached to the body to border the first chamber, where the first rod is configured to slide in
and out of the first cylinder and the second rod is configured to slide in an out of the second
cylinder; and first and second rings attached to the first and second cylinders, respectively,
and configured to enter the first and second channels such that the first and second cylinders

are removhlyaHagRy 12 higiesl¥nHAP3 Boadaerdy ff ihs RIWoNEREBKRSTIBRBRINNGIgde

plural grooves formed around the first chamber and also around each channel. Plural teeth on
each ringishtteibfowout prevrericdrhay focacoofigurdatédenthitSR Hrel phgdyrdbuseschdreglural
teeth are formed on sides of the first and second rings that directly face the first and second
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disposed inside the first and second cylinders and configured to lock the first and second
rods at desiceskpsitiined to five pepestdn ithexfirctamdisEs,ahdscytimdeaisingethe dyleder
contact with the environment as the BOP has no bonnets. [0033]In one embodiment, two
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42 and configured to hold or slide the first and second cylinders 44 when the first and second
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channel 80. Tunnels 88 are formed between adjacent grooves 82 on a circumferential
direction of channel 80. Portion 86 of body 42 prevents the cylinder 44 of being
detached from the body 42 when tooth 52 is engaged in channel 88. Portion 86 is
designed such that it withstands the force exerted by the tooth 52 when a pressure
inside chamber 62 is larger than a pressure outside body 42, i.e., a net force is pulling
the cylinder 44 away from body 42.

[0030] Thus, according to an exemplary embodiment, a blowout preventer for
sealing a well may include the following elements: a body having first and second
chambers, the first chamber extending substantially perpendicular to the second
chamber and also intersecting the second chamber, the body including a first channel

on a first face of the body and a second channel on a second face of the body, the first

10



[0034]With regard to Figure 3, handles 100 are shown attached to the ring 50 and these
handles are used by the operator to lock in or lock out the cylinder 44 to the body 42.
Alternatively or in addition, a hydraulic mechanism (not shown) may be used to lock in or lock
out the ring 50. [0035]According to an exemplary embodiment illustrated in Figure 11, there is
a method for assembling a blowout preventer for sealing a well. The method includes a step
1100 of providing a cylinder that includes a rod that is connected to a ram block, a step 1102
of attaching the cylinder to a channel formed in a body of the blowout preventer having first
and second chambers, the first chamber extending substantially perpendicular to and

intersecting: NG pROGAISHSHED ks 6RO BB aNIackHIEsEaRI A AbRERS R TTING &P RN 2

step 1104 of rotating a ring attached to the cylinder and configured to enter the channel such
that the cyithitethis fiestnehaahitheaidtasdatd fosthedioddyf tHROSE]dine disclosefioaxaraptand
embodiments provide a BOP system and a method for attaching a cylinder to a body of the
BOP withegiansiid kingederambendirstandthesaiithirgsrtecnesirhis. thesist/d b saaedrstood
that this description is not intended to limit the invention. On the contrary, the exem%ﬁ%?
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embodiments are described in the embodiments in particular combinations, each feature or
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various combinations with or without other features and elements disclosed herein.
such that the first and second cylinders are removably attached to the body.

[0031] The body of the blowout preventer may include plural grooves formed
around the first chamber and also around each channel. Plural teeth on each ring of the
blowout preventer may be configured to match the plural grooves. The plural teeth are
formed on sides of the first and second rings that directly face the first and second faces
of the body. In one application, the plural teeth are attached to the first and second
rings. The body may include plural tunnels formed beneath the first and second faces
of the body, each tunnel being configured to communicate with two adjacent grooves of
the plural grooves and each tunnel extending along a circumferential direction of the
first or second channels.

[0032] In one embodiment, the first and second cylinders fluidly communicate
with the first chamber. In another embodiment, there are first and second locking

mechanisms disposed inside the first and second cylinders and configured to lock the
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[0038]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 that occur to those skilled in
the art. Such other example are intended to be within the scope of the claims. WHAT IS
CLAIMED IS: 1. A blowout preventer, comprising: a body having first and second
chambers, the first chamber extending substantially perpendicular to and intersecting the
second chamber, the body including a channel on a face of the body; a ram block

configuregrtp s8R MwHAIRHEt RisHapBeritp s anlirabpreipRfitesirteprcsebamaber from a

second region of the second chamber; a rod connected to the ram block and configured to

extend alopiintieesiust thdinebecpntacavaitititeendrdigoeetids the B@&chesirto boersdsly to border

the first chamber, wherein the rod is configured to slide in and out of the cylinder; and
[0033] In one embodiment, two guiding rails 90 (shown in Figure 3) may be
attached to the first and second faces of the body 42 and configured to hold or slide the
first and second cylinders 44 when the first and second cylinders are not engaged with
the body 42. In other words, as the weight of the cylinder 44 may be in the order of
hundreds of kilograms, a suspending mechanism (not shown) may be attached to the
guiding rails 90 to lift the cylinder 44 to a desired height to partially fit inside the first
chamber 62. The guiding rails 90 may be permanently attached to the body 42.
[0034] With regard to Figure 3, handles 100 are shown attached to the ring 50
and these handles are used by the operator to lock in or lock out the cylinder 44 to the
body 42. Alternatively or in addition, a hydraulic mechanism (not shown) may be used
to lock in or lock out the ring 50.
[0035] According to an exemplary embodiment illustrated in Figure 11, there is a
method for assembling a blowout preventer for sealing a well. The method includes a
step 1100 of providing a cylinder that includes a rod that is connected to a ram block, a
step 1102 of attaching the cylinder to a channel formed in a body of the blowout
preventer having first and second chambers, the first chamber extending substantially
perpendicular to and intersecting the second chamber, the body having the channel on
a face of the body, and a step 1104 of rotating a ring attached to the cylinder and

configured to enter the channel such that the cylinder is removably attached to the

body.
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a ring rotatably attached to the cylinder and configured to enter the channel such that the
cylinder is removably attached to the body. 2. The blowout preventer of Claim 1, further
comprising: plural grooves formed on the body around the first chamber and also around
the channel. 3. The blowout preventer of Claim 2, further comprising: plural teeth on the ring
configured to match the plural grooves. 4. The blowout preventer of Claim 3, wherein the
plural teeth are formed on a side of the ring that directly faces the face of the body. 5. The
blowout preventer of Claim 3, wherein the plural teeth are attached to the ring. 6. The
blowout preventer of Claim 3, further comprising: plural tunnels formed beneath the face

of the bogyegch tunAelRsimsenBaERRsld9 eABBMRISRIE IR RIS HSTERT aRYES of the

plural grooves and each tunnel extending along a circumferential direction of the channel.
method for attaching a cylinder to a body of the BOP without using hinges, screws, bolts
or other similar mechanisms. [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 such specific details.
[0037] 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.
[0038] 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

that occur to those skilled in the art. Such other example are intended to be within the

scope of the claims.
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7. The blowout preventer of Claim 6, wherein the ring is configured to rotate relative to the
cylinder such that the plural teeth move inside the tunnel securing the cylinder to the body.

8. The blowout preventer of Claim 1, further comprising: a seal carrier attached to the cylinder;
and a seal attached to the seal carrier such that a fluid under pressure inside the cylinder
does not escape the cylinder. 9. The blowout preventer of Claim 1, wherein the cylinder
fluidly communicates with the first chamber. 10. The blowout preventer of Claim 1, further
comprising: a locking mechanism disposed inside the cylinder and configured to lock the
rod at desired positions. 11. The blowout preventer of Claim 1, wherein the cylinder is in
direct contact with an outside environment of the body as there are no bonnets.

WHAT IS CLAIMED IS:

1. A blowout preventer, comprising:

a body having first and second chambers, the first chamber extending
substantially perpendicular to and intersecting the second chamber, the body including
a channel on a face of the body;

a ram block configured to move within the first chamber to seal a first region of
the second chamber from a second region of the second chamber;

a rod connected to the ram block and configured to extend along the first
chamber;

a cylinder configured to be attached to the body to border the first chamber,
wherein the rod is configured to slide in and out of the cylinder; and

a ring rotatably attached to the cylinder and configured to enter the channel such

that the cylinder is removably attached to the body.

2. The blowout preventer of Claim 1, further comprising:
plural grooves formed on the body around the first chamber and also around the

channel.

3. The blowout preventer of Claim 2, further comprising:

plural teeth on the ring configured to match the plural grooves.
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12. The blowout preventer of Claim 1, wherein the cylinder includes a circumferential groove
at a respective end of the cylinder. 13. The blowout preventer of Claim 12, wherein the
ring is configured to be provided inside the groove of the cylinder. 14. The blowout
preventer of Claim 12, further comprising: bearings provided inside the groove and
configured to facilitate a rotation of the ring relative to the cylinder. 15. The blowout
preventer of Claim 1, further comprising: plural guiding rails attached to the face of the
body and configured to hold or slide the cylinder when the cylinder is not engaged with the
body. 16. The blowout preventer of Claim 1, wherein the channel is circular and encircles
the first chamber. 17. A blowout preventer, comprising:

4. The blowout preventer of Claim 3, wherein the plural teeth are formed on a

side of the ring that directly faces the face of the body.

5. The blowout preventer of Claim 3, wherein the plural teeth are attached to the

ring.

6. The blowout preventer of Claim 3, further comprising:
plural tunnels formed beneath the face of the body, each tunnel being configured
to communicate with two adjacent grooves of the plural grooves and each tunnel

extending along a circumferential direction of the channel.

7. The blowout preventer of Claim 6, wherein the ring is configured to rotate
relative to the cylinder such that the plural teeth move inside the tunnel securing the

cylinder to the body.

8. The blowout preventer of Claim 1, further comprising:
a seal carrier attached to the cylinder; and
a seal attached to the seal carrier such that a fluid under pressure inside the

cylinder does not escape the cylinder.
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a body including a circular channel on a face of the body; a ram block configured to move
within a first chamber to seal a first region of a second chamber from a second region of the
second chamber, the first and second chambers extending through the body and being
substantially perpendicular to each other; a cylinder configured to be attached to the face of
the body; a ring rotatably attached to the cylinder and configured to enter the channel
such that the cylinder is removably attached to the body; plural grooves formed around the
channel; and plural teeth on the ring configured to match the plural grooves, wherein the
cylinder is engaged with the body when the plural teeth enter the plural grooves as the ring is

rotated a predeigrmigetbaddterel@nteraethamfar assrmoiieccaiblarauRr eyeMtahitassrethod
comprising: providing a cylinder that includes a rod that is connected to a ram block;

with the first chamber.
10. The blowout preventer of Claim 1, further comprising:
a locking mechanism disposed inside the cylinder and configured to lock the rod

at desired positions.

11. The blowout preventer of Claim 1, wherein the cylinder is in direct contact

with an outside environment of the body as there are no bonnets.

12. The blowout preventer of Claim 1, wherein the cylinder includes a

circumferential groove at a respective end of the cylinder.

13. The blowout preventer of Claim 12, wherein the ring is configured to be

provided inside the groove of the cylinder.
14. The blowout preventer of Claim 12, further comprising:
bearings provided inside the groove and configured to facilitate a rotation of the

ring relative to the cylinder.

15. The blowout preventer of Claim 1, further comprising:
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attaching the cylinder to a channel formed in a body of the blowout preventer having first and
second chambers, the first chamber extending substantially perpendicular to and intersecting
the second chamber, the body including the channel on a face of the body; and rotating a
ring rotatably attached to the cylinder and configured to enter the channel such that the
cylinder is removably attached to the body. 19. The method of Claim 18, further comprising:
matching plural grooves formed around the first chamber and also around the channel with
plural teeth on the ring. 20. The method of Claim 19, further comprising: rotating the ring
so that the plural teeth enter plural tunnels formed beneath the face of the body, each tunnel

being configured ip, CRRMHUGAIR YHALAYG t%q}?é??é'ge@é’ﬁ’@\\éeéo%%%ﬁﬂbgFQ@Y@E&B%We

tunnel extending along a circumferential direction of the channel.
slide the cylinder when the cylinder is not engaged with the body.

16. The blowout preventer of Claim 1, wherein the channel is circular and

encircies the first chamber.

17. A blowout preventer, comprising:

a body including a circular channel on a face of the body;

a ram block configured to move within a first chamber to seal a first region of a
second chamber from a second region of the second chamber, the first and second
chambers extending through the body and being substantially perpendicular to each
other;

a cylinder configured to be attached to the face of the body;

a ring rotatably attached to the cylinder and configured to enter the channel such
that the cylinder is removably attached to the body;

plural grooves formed around the channel; and

plural teeth on the ring cbnﬁgured to match the plural grooves,

wherein the cylinder is engaged with the body when the plural teeth enter the

plural grooves as the ring is rotated a predetermined angle.

18. A method for assembling a blowout preventer, the method comprising:

providing a cylinder that includes a rod that is connected to a ram block;
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attaching the cylinder to a channel formed in a body of the blowout preventer having first
and second chambers, the first chamber extending substantially perpendicular to and intersecting
the second chamber, the body including the channel on a face of the body; and

rotating a ring rotatably attached to the cylinder and configured to enter the channel such

that the cylinder is removably attached to the body.

19. The method of Claim 18, further comprising:
matching plural grooves formed around the first chamber and also around the channel

with plural teeth on the ring.

20. The method of Claim 19, further comprising:
rotating the ring so that the plural teeth enter plural tunnels formed beneath the face of the
body, each tunnel being configured to communicate with two adjacent grooves of the plural

grooves and the tunnel extending along a circumferential direction of the channel.
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