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operable system to equalize the pressure behind the back of each ram with the fluid
pressure below the ram packers. The second communication system includes a
selectively operable fluid communications system for equalizing fluid pressure
between the back of each ram with the fluid pressure above the ram packers. As
such, each selectively operable fluid control system includes a control unit

connected to it for such "selective" operation.

All prior-art solutions rely on completely sealing-off the ram block within
the horizontal bore and equalizing the pressure differential between the wellbore
(above or below the ram blocks) and the volumes behind the ram blocks. These
systems are relatively complicated and expensive, the pressure balancing
passageways may be prone to plugging (e.g., by drilled cuttings in the drilling
mud), and failure of certain pressure-equalizing valve components may provide an
open conduit from the wellbore below the ram blocks to the wellbore above the
ram blocks. More critically, if the pressure-equalization mechanisms fail (whether,
for example, by plugged passageways or the failure of a valving component) while
operating in a subsea stack, the cessation of drilling operations, killing the weli,
and pulling the entire subsea stack to the surface for repairs would likely be
required. Therefore, it would be desirable to have a bidirectional sealing ram BOP
which does not require pressure equalization passages or valving., Additionally, it
would also be desirable to have a ram BOP capable of sealing against

bidirectional pressure using the existing ram block seals of "legacy" ram BOPs,

SUMMARY OF INVENTION

Accordine fo one aspect there is provided a ram-tvpe blowout preventer,

comprisine: a bodv, a vertical bore through the bodv: a horizontal bore through

the body intersectine the vertical bore: a nair of ram blocks disnosed in the

horizontal bore on opposite sides of the bodyv, wherein the ram blocks are

confipured to move along the horizontal bore o have comtrolied lateral

movement o and from the vertical bore: a seal carrier disposed about the

vertical hore between the body and adiacent o the horizontal bore: and 2 sealing

device positioned between the body and the seal camrier; wherein the seal carrier

is confivured to be disolaced along an axis of the vertical bore such that the sesl

carrier moves unbissed within a predetesmined range along the vertical bore,

aid the sealing device is positionad further away from the axis of the vertical

hore than a ton seal of the at least one of the nair of ram blocks such that when g

pressure from above the pair of ram blocks is applied. 8 net force s generated

that pushes the seal carrier towards the nair of ram blocks,

7




LO024h]

According o a further aspect, there is provided a rany-type blowowl preventer,
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comprising: a bodyv: g vertical bore throuch the bodv: a horizontal bore through

the body Intersecting the vertical bore; a2 pam of ram blocks disposed in the

horizontal bore on onposite sides of the body, wherein the ram blocks are

configured along the horizontal bore (o have controlied lateral movement to and

from the vertical bore: 2 seal carrier disposed at the Intersection of the vertical

bore and the horizontal bore; and a sealing device positioned between the body

and the seal carrier; wherein the seal carrier 1s configured to be displaced along

an axig of the vertical bore such as that the seal carrier moves unbiased within o

sredetermined range alopne the verfical bore. wherein the seal carpier s

configured 1o be scalingly engaged with a tor seal of at least one of the pair of

ram blocks, and the ssaling device is positioned further away from the axds of

the vertical bore than a top seal of the at least one of the pair of ram blocks such

that when & pressure o above the pair of ram blocks is annlied, & net force is

generaied that pushes the Seal carrier towards the pair of ram blocks.

According to another aspect, there is provided a ram-type blowoul preventer,

comprising: a body: a vertical bore through the bodvy: a borizontal bore through

the bodv intersecting the vertical bore: a pair of ram blocks disposed m the

horizontal bore on opposite sides of the body, wherein the ram blocks are

configured © move along the horizontal bore io have controlled lateral

movement to and Gom the vertical bore: a seal carrier disposed at the

intersection of the vertical bore and the horizontal bore; and a sealing device

positioned between the body and the seal carrier wherein the seal camier is

confizured o be thrust mito sealinge ensavement with at least one of the nair of

ram blocks by fluid pressure above the ram blocks such that the seal camrier

moves unbiased within a predetermined range along the vertical bore, and the

sealing device is positioned further awav from an axis of the vertical bore than a

fop seal of at least one of the pair of ram blocks such that when the fuid

pressure fom the pair of ram blocks is apphed. g net force 15 generaied that

pushes the geal carrier towards the nair of ram blocks.
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According {0 vei another aspect, there is provided a method of actuating a rem-
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tvpe blowout preventer. the method comprising; positioning a sealing device

further away from an axgs of a veriical bore of a body of the blowoul preventer

than a ton seal of at least one of a pair of ram blocks such that when s pressure

From above the pair of ram blocks 18 applied, a net force is generated that pushes

a seal carrier fowards the pair of ram blocks, wherein the seal carmer is

confisured 1o move unbiased within a predetermined range along the vertical

bore: sealing 3 pair of ram blocks against one another proximate a wellbore axis

by moving the nair of ram blocks slong s horizontal hore formed in s body of

the ram-tvpe blowout preventer; and seslingly engaging a seal carrier with at

least ore of the pair of ram blocks from fuid pressure acting upon the ram

blocks, wheremn the seal cairier 18 configured (o be sealimnely displaced along the

wellbore axis such that the seal carrier moves along the vertical bore formed in s

bodyv of the ram-tvpe blowout nreventer, the wvertical bore intersecting the

horizontal bore,

Ebrone-sepest~embodiments disclosed herein relate to a ram-type blowout

preventer. The ram-type blowout preventer mav comprises a body, a
vertical bore through the body, a horizontal bore through the body intersecting
the vertical bore, and a pair of ram blocks disposed in the horizontal bore on
opposite sides of the body, in which the ram blocks are adapted for controlled lateral
movement to and from the vertical bore. The ram-type blowout preventer may
further includes a seal carrier disposed about the vertical bore between the BOP
body and adjacent to the horizontal bore, it which the seal carrier is
configured to be displaced along an axis of the vertical bore. The ram-type

body and the seal carmer.
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Eln anether aspeet-embodiments disclosed herein relate to a ram-type

blowout preventer. The ram-type blowout preventer mzv includes a body, a
vertical bore through the body, a horizontal bore through the body intersecting
the vertical bore, and a pair of ram blocks disposed in the horizontal bore on
opposite sides of the body, in which the ram blocks are adapted for controlled lateral
movement to and from the vertical bore. The ram-type blowout preventer mayv
further includes a seal carrier disposed at the intersection of the vertical bore and
the horizontal bore, in which the seal carrier 1s configured to be displaced along an
axis of the vertical bore and to be sealingly engaged with a top seal of the at

includes a sealing device positioned between the body and the seal carrier,

Further,-in-anctheraspest; embodiments disclosed herein relate to a ram-type
blowout preventer. The ram-type blowout preventer may inchides a body, a
vertical bore through the body, a hornzontal bore through the body intersecting
the vertical bore, and a pair of ram blocks disposed in the horizontal bore on
oppogite sides of the body, in which the ram blocks are adapted for controlled
lateral movement to and from the vertical bore. The ram-type blowout preventer
bore and the horizontal bore, in which the seal carrier is configured to be thrust
into scaling engagement with at least one of the pair of ram blocks by fiuid
pressure . above the ram blocks. The ram-type blowout preventer further may

includes a sealing device positioned between the body and the seal carier.

Further,3n-vet another aapect; embodiments disclosed herein relate to a
sealing a pair of ram blocks against one another proximate a wellbore axis
and sealingly engaging a seal carrier with the pair of ram assemblies from fluid
pressure acting upoen the ram assemblies. The seal carrier mav beis configured

to be scalingly displaced along the wellbore axis,

Other aspects and advantages of the embodiments disclosed herein will be

apparent from the following description and the appended claims.
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What is claimed is:
I A ram-type blowout preventer, comprising:
a body;

a vertical bore through the body;

a horizontal bore through the body intersecting the vertical borg;

a pair of ram blocks disposed in the horizontal bore on opposite sides of the bod ,
wherein the ram blocks are adapted for controlled lateral movement to and om
the vertical bore; -

a seal carrier disposed about the vertical bore between the body and gdjacent to the
horizontal bore; and J

a sealing device positioned between the body and the seal carrier;

wherein the seal carrier is configured to be displaced along axis of the vertical

bore.

2. The ram-type blowout preventer of claim 1, wherein tife seal carrier is configured to

sealingly engage a top seal of at least one of the pair of ram bks.

3. The ram-type blowout preventer of claim 2, wHerein a pressure seal area of the seal

carrier is larger than a pressure seat area of the ram bigcks.

4, The ram-type blowout preventer of clgdm 1, wherein the seal carrier comprises a

sleeve portion and a flange portion,

5. The ram-type biowout preventey/of claim 4, wherein the sealing device is disposed

upon the sleeve portion.

6. The ram-type blowout plenter of claim I, wherein the sealing device comprises at

least one of an o-ring and molded rubber.

7. The ram-type w out preventer of claim 1, further comprising a trash seal disposed

adjacent the seal carrigt.
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below an axis of the horizontal bore.

10. A ram-type blowout preventer, comprising:
a body;
a vertical bore through the body;
a horizontal bore through the body intersecting the vertical bore; _
a pair of ram blocks disposed in the horizontal bore on opposite sides 91 " the body,
wherein the ram blocks are adapted for controlled lateral movemeht to and from

the vertical bore;

a seal carrier disposed at the intersection of the vertical bore agd the horizontal bore;
and :

a sealing device positioned between the body and the seal cg rier;

wherein the seal carrier is configured to be displaced iong an axis of the vertical
bore; _ .

gly engaged with a top seal of at

wherein the seal carrier is configured to be sealf

ieast one of the pair of ram blocks.

11. The ram-type blowout preventer of claim J0, wherein a pressure seal area of the seal

catrier is larger than a pressure seal area of the rgin blocks.

12. The ram-type blowout preventer of claim 10, wherein the seal carrier comprises a

sleeve portion and a flange portion anfl the sealing device is disposed upon the sleeve

portion.

13. A ram-type blowout prevenfer, comprising:
a body, _
a vertical bore through /the bady;

a horizontal bore through the body intersecting the vertical bore;

a pair of ram blgcks disposed in the horizontal bore on opposite sides of the body,
wherein tfe ram blocks are adapted for controlled lateral movement to and from

the verfical bore;
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least one of the pair of ram biocks by fluid pressure above the ram blocks.

14. The ram-type blowout preventer of claim 13, wherein the seal carrier is configure

be thrust into sealing engagement with a top seal of the at least one of the pair of ram

blocks.

15. The ram-type biowout preventer of claim 13, wherein a pressure seal area,Of the seal

carrier is larger than a pressure seal area of the ram blocks.

16. The ram-type blowout preventer of claim 13, wherein the seal garrier comprises a
sleeve portion and a flange portion, and the sealing device is disp#sed upon the sleeve

portion.

17. A method of actuating a ram-type biowout preventef, the method comprising:

sealing a pair of ram blocks against one another groximate a wellbore axis; and
sealingly engaging a seal carrier with at legét one of the pair of ram blocks from
fluid pressure acting upon the ram blogks, wherein the seal carrier is configured

to be sealingly displaced along the wellbore axis.

18. The method of claim 17, wherein fhe seal carrier sealingly engages with a top seal of
the at teast one of the pair of ram bloc
19, The method of claim 17, whérein a pressure seal area of the seal carrier is larger than

a pressure seal area of the ram bigcks.
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What is claimed is:

1. A ram-type blowout preventer, comprising:

a body;

a vertical bore through the body;

a horizonial bore through the body intersecting the vertical borg;

a pair of ram blocks disposed in the horizontal bore on opposite sides of the body,
wherein the ram blocks are configured to move aiong the horizontal bore o have controlied
lateral movement to and from the veriical bore;

a seal carrier disposed about the vertical bore between the body and adjacent o the
horizontal bore; and

a sealing device positioned between the body and the seal carrier;

wherein the seal carrier is configured to be displaced along an axis of the vertical bore
such that the seal carrier moves unbiased within a predetermined range along the vertical bore,
and

the sealing device is positioned further away from the axis of the vertical bore than a top
seal of the at least one of the pair of ram blocks such that when a pressure from above the pair
of ram blocks is applied, a net force is generated that pushes the seal carrier fowards the pair of
ram blocks.

2. The ram-type blowout preventer of claim 1, wherein the seal carrier is configured to
sealingly engage a top seal of at least one of the pair of ram blocks and the seal carrier has a
sleave portio.n and a flange portion, the flange portion being conﬁgufed o limit a travel of the
seal carrier along the vertical bore by contacting the body.

3. The ram-type blowout preventer of claim 2, wherein a pressure seal area of the seal
carrier is larger than a pressure seal area of the ram.

4, The ram-type blowout preventer of claim 1, wherein the seal carrier comprises a sleeve
portion and a flange portion.

5. The ram-type blowout preventer of claim 4, wherein the sealing device is disposed upon
the sieeve portion.

6. The ram-type blowout preventer of claim 1, wherein the sealing device comprises at
least one of an o-ring and moided rubber.
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7. The ram-type blowout preventer of claim 1, wherein the seal carrier is positioned above
an axis of the horizontal bore.

8. The ram-type blowout preventer of claim 1, wherein the seal carrier is positioned below

an axis of the horizontal bore.

9. The ram-type blowout preventer of claim 1, wherein the body comprises:

a recess portion configured fo accommodate the seal carrier, the recess portion having a
shoulder that prevents the seal carrier to move more than a predetermined distance upwards
along the axis of the vertical bore,

wherein, if an upper pressure is appiied from above the pair of ram blocks in the vertical
bore, the upper pressure determines the seal carrier fo move downwards along the axis of the
vertical bore towards the pair of ram blocks fo sealingly engage the top seal of at least one of
the pair of ram blocks,

if a lower pressure is applied from below the pair of ram blocks in the vertical bore, the
lower pressure determines the pair of ram blocks to move upwards along the axis of the vertical
bore towards the seal carrier io sealingly engage the top seal with the seal carrier while the seal
carrier is stopped from moving upwards by the shoulder of the recess portion, and thus

the seal carrier sealingly engages the top seal of the at least cne of the pair of ram
blocks either when the upper pressure is applied to the blowout preventer or when the lower
pressure is applied to the blowout preventer such that the blowout preventer is operational in a

dual-direction,

10. A ram-type blowout preventer, comprising:

a body;

a vertical bore through the body;

a horizentat bore through the body intersecting the vertical bore;

a pair of ram blocks disposed in the horizontal bore on opposite sides of the body,
wherein the ram blocks are configured along the horizontal bore fo have controlled lateral
movement to and from the vertical bore;

a seal carrier disposed at the intersection of the vertical bore and the horizontal bore;
and

a sealing device positioned between the body and the seal carrier;
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wherein the seal carrier is configured to be displaced along an axis of the vertical bore
such as that the seal carrier moves unbiased within a predetermined range along the vertical
bore,

wherein the seal carrier is configured to be sealingly engaged with a top seal of at least
one of the pair of ram blocks, and

the sealing device is positioned further away from the axis of the vertical bore than a top
seal of the at least one of the pair of ram blocks such that when a pressure from above the pair
of ram blocks is applied, a net force is generated that pushes the Seal carrier towards the pair of
ram biocks.

11. The ram-type blowout preventer of claim 10, wherein a pressure seal area of the seal

carrier is larger than a pressure seal area of the ram blocks.

12. The ram-type blowout preventer of claim 10, wherein the seal carrier comprises a siegve

portion and a flange portion and the sealing device is disposed upon the sleeve portion.

13. A ram-type blowout preventer, comprising:

a body;

a vertical bore through the body;

a horizontal bore through the body intersecting the vertical bore;

a pair of ram blocks disposed in the horizontal bore on opposite sides of the body,
wherein the ram blocks are configured to move along the horizontal bore to have controlled
laterai movement to and from the vertical bore;

a seal carrier disposed at the intersection of the vertical bore and the horizontal bore;
and

a sealing device positioned between the body and the seal carrier;

wherein the seal carrier is configured to be thrust into sealing engagement with at least
one of the pair of ram blocks by fluid pressure above the ram blocks such that the seal carrier
moves unbiased within a predetermined range along the vertical bore, and

the sealing device is positioned further away from an axis of the vertical bore than a top
seal of at least one of the pair of ram blocks such that when the fiuid pressure from the pair of
ram blocks is applied, a net force is generated that pushes the seal carrier towards the pair of
ram blocks.
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14. The ram-type blowout preventer of claim 13, wherein the seal carrier is configured to be
thrust into sealing engagement with a top seal of the at least one of the pair of ram blocks.

18. The ram-type blowout preventer of claim 13, wherein a pressure seal area of the seal

carrier is larger than a pressure seal area of the ram blocks.

16. The ram-type blowout preventer of claim 13, wherein the seal carrier comprises a sleeve

portion and a flange portion, and the sealing device is disposed upon the sleeve portion.

17. A method of actuating a ram-type blowout preventer, the method comprising:

positioning a sealing device further away from an axis of a vertical bore of a body of the
blowout preventer than a top seal of at least one of a pair of ram blocks such that when a
pressure from above the pair of ram blocks is applied, a net force is generated that pushes a
seal carrier towards the pair of ram blocks, wherein the seal carrier is configured fo move
unbiased within a predetermined range along the vertical bore;

sealing a pair of ram biocks against one another proximate a wellbore axis by moving
the pair of ram blocks along a horizontal bore formed in a body of the ram-type blowout
preventer; and

sealingly engaging a seal carrier with at least one of the pair of ram blocks from fluid
pressure acting upon the ram blocks, wherein the seal carrier is configured to be sealingly
displaced along the wellbore axis such that the seal carrier moves along the vertical bore
formed in a body of the ram-type blowout preventer, the vertical bore intersecting the horizontal

bore.

18. The method of claim 17, further comprising:

sealingly engaging the seal carrier with the top of the at least one of the pair of ram
blocks when an upper pressure is applied from above the pair of ram blocks in the vertical bore,
the upper pressure determining the seal carrier fo move downwards along an axis of the vertical
bore towards the pair of ram blocks o sealingly engage the top seal of at least one of the pair of
ram blocks,

determining the pair of ram blocks to move upwards, if a lower pressure is applied from
below the pair of ram blocks in the vertical bore, along the axis of the vertical bore towards the
seal carrier to sealingly engage the top seal with the seal carrier while the seal carrier is stopped

from moving upwards by a shoulder of a recess portion of the body, and thus
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sealingly engaging the seal carrier with the fop seal of the at least one of the pair of ram
blocks either when the upper pressure is applied to the blowout preventer or when the lower

pressure is applied to the blowout preventer such that the blowout preventer is operational in a

dual-direction.

19. The method of claim 17, wherein a pressure seal area of the seal carrier is larger than a
pressure seal area of the ram blocks,
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