SUBSEA CONNECTI ON APPARATUS FOR A SURFACE BLOWOUT PREVENTER STACK
BACKGROUND OF THE I NVENTION 1. Field of the Invention [0001] This
invention relates to a subsea connection apparatus for connecting a surface
bl owout preventer stack and riser to a subsea well head. This unique subsea
connection apparatus uses a single cavity blowut preventer with a set of
shearing blind rans disposed therein. Hydraulically actuated well head
connectors are secured to the top add 5 bottom of the single cavity bl owout
preventer. The wel | head connectors are oriented to allow connection to a

subsea wel | head di sposed bel ow the subsea connection apparatus and a
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mounted on a barge decades ago, these systems were common. Later, jack-up rigs were
outfitted with such systems. Jack-up rig evolution allowed their water depth capability to
be expanded to 650 ft. Then, semi-submersible rigs and driliships were developed and the

15 blowout preventers were moved to the sea floor allowing a relatively low-pressure (and
thus, less expensive) riser to transport the drilling mud returns back to the mud processing
equipment located in the rig by way of the riser annulus. This seabed BOP configuration
facilitated the original water depth expansion to 1500 ft. with second generation rigs, and
later to 3,000 ft. with third generation rigs. As time passed, the water depth capability has

20 been expanded to 10,000 ft. as larger and much more expensive fourth and fifth
generation rigs gradually came into service in the 1990s.

[0003] In an effort to allow the more economical second and third generation rigs to drill

in water depths in excess of 3,000 ft. the surface stack application has been resurrected.

Unlike the systems used on jack-up rigs, these latest applications use casing pipe as the
25 riser from the seabed to the surface. This provided several advantages over using

subsea stacks. First, the casing could be run much faster than a subsea riser, reducing



trip tinme. Second, the casing pipe used as riser for one well would be
cenented iLnto the seabed on the next well, negating the need for fatigue
analysis on the riser pipe. In addition to this time and anal ysis savi ngs,
all this could be acconplished with a rig day- rate savings of $50, 000/ day
or nore. 5 [0004] However, there was a serious drawback to this
application. Wth the riser cenented into the seabed and the BOP stack

| at ched atop it at the surface, the 2consequences of riser failure becone
much nore serious than with conventional |ow pressure riser/subsea stack
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2. Description of Related Art
[0006] A subsea drilling riser disconnect system and the method of its use are disclosed
20 in Patent Cooperation Treaty International Publication Number WO 02/088516 A1 and
invented by Peter E. Azancot.

SUMMARY OF THE INVENTION

[0007] The subsea connection apparatus of the present invention is designed to allow
connecting a standard surface blowout preventer stack and riser to a subsea wellhead for
25 use in oil and gas drilling operations. This unique subsea connection apparatus uses a
single cavity blowout preventer with a set of shearing blind rams disposed therein.
Hydraulically actuated wellhead connectors are secured to the top and bottom of the
single cavity blowout preventer. The welihead connectors are oriented to allow connection

to a subsea wellhead disposed below the subsea connection apparatus and a wellhead



upwardly to connect to a surface bl owout preventer stack on the drilling
rig above. [0008] A control systemis nounted on a sinple framework
positioned around the subsea connection apparatus. The control system nay
be an electrically controlled or 5 acoustically controlled system

whi chever systemfits the operator's requirenents. The control system can
operate both of the hydraulically actuated connectors and the bl owout
preventer independently. A frangibl & bore protector is disposed in the bore
of the blowout preventer to protect the shearing blind rams from pipe and
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[0010} Another object of the present invention is to provide a subsea connection
apparatus for connecting a standard surface blowout preventer stack and riser to a
subsea wellhead that allows disconnection and reconnection of the subsea connection
apparatus in the event the rig is driven off location.
20 [0011] A final object of the present invention is to provide a subsea connection
apparatus for connecting a standard surface blowout preventer stack and riser to a
subsea wellhead that allows a conventional subsea blowout preventer stack to be
connected to the subsea connection apparatus to allow circulation and reclamation of the
well.
25 [0012] These with other objects and advantages of the present invention are pointed
out with specificness in the claims annexed hereto and form a part of this disclosure. A full
and complete understanding of the invention may be had by reference to the
accompanying drawings and description of the preferred embodiments.



bel ow and further nmade clear by reference to the draw ngs, wherein: [0014]
FIGURE 1 is an elevational viewillustrating a sem -subnersible drilling
rig 5 connected to a subsea wel | head using the subsea connection apparat us
of the present invention in conbination with a surface bl owout preventer
stack. [0015] FIGURE 2 is an el evational view show ng a nore detail ed view
of the the subsea connection apparatus of the present invention in

conbi nation with a surface bl owout pgreventer stack and riser. 10 [0016]
FIGURE 3 is a perspective view, partially cutaway, of the subsea connection
apparatus for a surface pkewobtEspiRereigorstaelhminiigspr esent invention.
[0017] FIGURE 4 is a perspective view, partially cutaway, of the subsea
connection apparatus for a surface bl owout preventer stack of the present
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15 [0018] FIGURE 5 is a perspective view of the subsea connection apparatus for a

surface blowout preventer stack of the present invention disconnected from the subsea

wellhead below.

[0019] FIGURE 6 is a perspective view of the subsea connection apparatus for a

surface blowout preventer stack of the present invention with the riser above disconnected
20 as in the case of a rig driveoff.

[0020] FIGURE 7 is a perspective view of the subsea connection apparatus for a

surface biowout preventer stack of the present invention with a subsea blowout preventer

stack being reconnected to the subsea connection apparatus.

DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS

25 [0021] With reference to the drawings, and particularly to FIGURE 1, an elevational
view illustrating a semi-submersible drilling rig connected to a subsea wellhead using the
subsea connection apparatus of the present invention in combination with a surface

blowout preventer stack is shown. The term surface blowout preventer stack is used to



I's shown in FIGURE 1. Subsea connection apparatus 10 is shown on the ocean
floor 12 in 5 a typical oil and gas drilling operation using a

sem -subnersible rig 14 or simlar floating vessel positioned over subsea
wel | head 16. Riser 18 extends from subsea connection apparatus 10 to
surface bl owout preventer stack 20. Riser 18 may be conposed of nultiple
joints of conventional drilling riser as is well known in the art or nay be
conposed of nmultiple joints of casifig as is typically used for lining a
wel | bore. 10 [0022] A nore detailed view of subsea connection apparatus 10
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20 [0023] A perspective view, partially cutaway, of subsea connection apparatus 10 is

shown in FIGURE 3. Framework 22 and control system 24 have been omitted from this
view for clarity. Subsea connection apparatus 10 includes a blowout preventer 30
positioned between first and second connection means 32 and 34, respéctively, and
secured thereto by suitable means as bolting. First and second connections means 32

25 and 34 take the form of hydraulically actuated wellhead connectors that are operable by
control system 34 for disconnecting and reconnecting to wellhead housing 16 and hub
profile 36 on the lower end of riser 18. First connection means 32 is oriented in an
inverted orientation from its normal use to allow connection and disconnection from hub
profile 36 for purposes to be described hereinafter.

30 [0024] First and second connection means 32 and 34 have bores 38 and 40,
respectively, therethrough that are substantially equal to bore 42 in wellhead housing 16



42 to allow frangi bl e bore protector 46 to be positioned therein. Bore
protector 46 in turn has bore 48 therethrough that is substantially equal
to bore 38, 40 and 42 to allow 5 unrestricted access therethrough. Adjacent
bore protector 46 is ramcavity 50 in which shearing blind rans 52 are
positioned for operation in a manner well known to those of ordinary skill
in the art. Frangi ble bore protector 46 is constructed of a suitably soft
and frangible material to allow she@aring of bore protector 46 by shearing
blind rans 52 when required by well bore conditions. Suitable materials
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connection apparatus 10 or the evacuation of drilling fluid from riser 18. In a drilling

20 program with closely spaced wellheads as in a manifold, this can resuit in a considerable
cost savings.
[0026] FIGURE 8 depicts the situation where subsea connection apparatus 10 is used
in the event of an unpianned disconnection or driveoff. In this case, subsea connection
apparatus 10 is left connected to subsea wellhead 16 with second hydraulically actuated

25 wellhead connector 34. First hydraulically actuated wellhead connector 32 is actuated to
allow disconnecting hub profile 36 and riser 18 from subsea connection apparatus 10 and
subsea wellhead 16. Additionally, with subsea connection apparatus 10 left in place,
blowout preventer 30 can be actuated to allow shearing blind rams 52 to shear frangible
bore protector 46 along with any drill pipe that is in the wellbore. This ensures well

30 pressure is contained within subsea weilhead 16 and prevents any blowout of the well.

[0027] FIGURE 7 shows the situation where it is desired {o reenter subsea wellhead 16



subsea bl owout preventer stack 54 is used to regain well bore pressure
control, Subsea blowout preventer stack 54 has a | arge dianeter stinger 56
extending below with hub profile 58 fornmed thereon. Stinger 56 is sized to
give full bore access to well head 16. As 5 Subsea bl owout preventer stack
54 is lowered into position, first hydraulically actuated well head
connector 32 is operated to allow hub profile 58 to be |owered into
connector 32 and then |ocked theret@. At this point, blowut preventer 30
can be opened and subsea bl owout preventer stack 54 can be used to
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[0028] The construction of our subsea connection apparatus for connecting a standard

20 surface blowout preventer stack and riser to a subsea wellhead will be readily understood
from the foregoing description and it will be seen that we have provided a subsea
connection apparatus that is designed to allow shutting in the well at the sea floor and
disconnecting the riser from the subsea connection apparatus and later reentering the well
to allow circulation and reclamation of the well. Furthermore, while the invention has been

25 shown and described with respect to certain preferred embodiments, it is obvious that
equivalent alterations and modifications will occur to others skilled in the art upon the
reading and understanding of the specification. The present invention includes all such
equivalent alterations and modifications, and is limited only by the scope of the appended
claims.



stack and riser to a subsea wel |l head, conprising. a bl owut preventer
having at |east one ramcavity therein; 5 a first connection neans for
connecting said blowut preventer to a riser in sealed engagenent, said
riser connected to a surface bl owout preventer stack; a second connection
means for connecting said blowut preventer to a subsea wellhead in sealed
engagenent; and, a control systemfor operating said first and said second
connection nmeans and 10 said bl owoutg preventer as required by well bore
conditions. 2, A subsea connection apparatus for connecting a surface

bl owout preveWflis clainfédisand riser to a subsea wel | head according to Claim
1, wherein: said at | east one ramcavity of said bl owout preventer contains
a shearing blli AusuksgmcospeeiospRaraigs foricaaneciing Gpasiriask Gldyous areveotent r ol
system sléc@an&l%rheeas@eeawuh% 2BRRFighys for connecting a surface

bl owout prevent er stack and riser to a subsea wel | head according to Claim
2, wherein: 3Xiraipeenie havinget ieest ane sma cerby 8e@imugh; and, Said first
ands second Cﬁﬂtﬁﬁ%hﬂ@cﬂ&@ﬁéarh@fbﬁ cé‘nr@%ﬁﬁg SRR A POk Rt gh %r}fs'eﬁ,nl ]ale%qual
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bore therethrough sai d bl owout prevent.er bore havi ng a frangi ore
pr ot ect dvelliead x eerled epgagementdand.sai d frangi bl e bore protector shearabl e

by sai d sheapicBitr8ll dydfbnh BINdpRratibGaRiths{ AA ad Qét\,’dr{dyconﬁec&éﬁﬁgﬁgsaand

connection apparatus for connecting a surface blowout preventer — stack and
ri $&r t s Rlgwerbpiryentreas reguisAdyvgtkorecandiions. wher ei n said frangi bl e
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ram, said shearing b[lnd ram opera

le by said control system.
15 3. A subsea connection apparatus for connecting a surface blowout preventer
stack and riser to a subsea wellhead according to Claim 2, wherein:
said subsea wellhead has a bore therethrough; and,
said first and second connection means have a bore therethrough substantially
equal to said subsea welthead bore.
20 4. A subsea connection apparatus for connecting a surface blowout preventer
stack and riser to a subsea wellhead according to Claim 3, wherein:
said blowout preventer having a bore therethrough;
said blowout preventer bore having a frangible bore protector disposed therein; and,
said frangible bore protector shearable by said shearing blind ram in said one ram
25 cavity.
5. A subsea connection apparatus for connecting a surface blowout preventer
stack and riser to a subsea wellhead according to Claim 4, wherein:
said frangible bore protector has a bore therethrough, said bore protector bore

substantially equal to said wellhead bore.



fluid in said riser and di sconnect said second connection neans from said
subsea wellhead. 7. A subsea connection apparatus for connecting a surface
bl.owout preventer stack and riser to a subsea well head according to Caim
6, wherein: said control system can reconnect said second connection neans
to a second wellhead without requiring retrieving said subsea connection
apparatus. 10 8. A subsea connection apparatus for connecting a surface

bl owout preventer stack and riser t& a subsea wel | head according to O aim
7, wherein: said first and second connection neans are hydraulically
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preventer stack has a wellhead profil'e on its |ower en or sea'l i ng
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appsir at ygelf:eadconnecti ng a surface bl owout preventer 20 stack and riser to
a subsea wel | head according to C aim3, wherein: said bl owut preventer has
a plurality 6f PY%S@%P{\F%&DDW@P@@%S 9hgonnagting atsurfaee blowieut preveatayi ty of
sal d bl Qusiktarky 836316 &rs.B88A WellSedd AHcbldinPiPSaln? B! ffere .| ow seal i ng around
and suspending a drill &fﬁe string disposed in sard b

| owout preventer
bore. 25 11.S3d<QRYRSYESTMERN [AHRNBH SRk IPSORS FOrRARMIOR MaRFs 40 awetart bl owout

pr event glellhehd Githaitteh Uil rb@ieding YhRSALYEA bhGAAS Sppalaftg, to Caim 10,
wherein: said drill pipe ramcavity of said blowut preventer is positioned
bel®w sai d shedriupgea GPPRRFtioRAPBaRANS fof 6oRNECHNE stiFers biowout prexeatedr | | |

pi pe st ik AHd Meribaaubsga Rbivldh@dbididg 1 ®8im $t Wh&@in: 10 12. A subsea
connection apparatus for connecting a surface bl owut preventer stack and
riser to a stAHdHEtRABHISEEaRM semcteh Bieass erabvdradlicalihastuatad welihgad| owout
prevent @pnhésMbid a bore therethrough;

9. A subsea connection apparatus for connecting a surface blowout preventer stack
15 and riser to a subsea wellhead according to Claim 5, wherein:
said riser has a subsea blowout preventer stack attached to its lower end; and,
said subsea blowout preventer stack has a wellhead profile on its lower end for
sealing engagement with said first connection means.
10. A subsea connection apparatus for connecting a surface blowout preventer
20 stack and riser to a subsea wellhead according to Claim 3, wherein:
said blowout preventer has a plurality of ram cavities therein; and,
said at least one ram cavity of said blowout preventer contains a drill pipe ram to
allow sealing around and suspending a drill pipe string disposed in said blowout preventer
bore.
25 11. A subsea connection apparatus for connecting a surface blowout preventer
stack and riser to a subsea wellhead according to Claim 10, wherein:
said drili pipe ram cavity of said biowout preventer is positioned below said shearing
blind ram cavity to allow suspension of said drill pipe string after shearing of said drill pipe
string.



sai d bl owout preventer bore having a frangi bl e bore protector disposed
therein; and, said frangible bore protector shearable by said shearing
blind ramin said one ramcavity. 13. A subsea connection apparatus for
connecting a surface bl owout preventer stack and riser to a subsea
wel | head according to Caim 12, wherein: said frangi ble bore protector has
a bore therethrough, said bore protector bore 10 substantially equal to
said wel |l head bore. 14, A subsea cofdfection apparatus for connecting a
surface bl owout preventer stack and riser to a subsea mellhead accordi ng
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said frangible bore protector may be constructed of clay, concrete, glass or plastic.

15. A subsea connection apparatus for connecting a surface blowout preventer

15 stack and riser to a subsea wellhead according to Claim 10, wherein:
said blowout preventer has a pair of ram cavities therein; and,

each of said pair of ram cavities of said blowout preventer contains a shearing blind

ram.
16. A subsea connection apparatus for connecting a surface blowout preventer
20 stack and riser to a subsea wellhead according to Claim 15, wherein:
said blowout preventer having a bore therethrough;
said blowout preventer bore having a frangible bore protector disposed therein; and,
said frangible bore protector shearable by said shearing blind ram in said one ram
cavity.
25 17. A subsea connection apparatus for connecting a surface blowout preventer

stack and riser to a subsea wellhead according to Claim 16, wherein:
said frangible bore protector has a bore therethrough, said bore protector bore
substantially equal to said wellhead bore.
18. A subsea connection apparatus for connecting a surface blowout preventer
30 stack and riser to a subsea wellhead according to Claim 17, wherein:

said frangible bore protector may be constructed of clay, concrete, glass or plastic.



