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10 [0002] The idea of locating a Blowout Preventer (BOP) stack on the ocean surface to
provide well control while drilling for offshore oil is not new. When the first land rig was
mounted on a barge decades ago, tt?_ése systems were common. Later, jack-up rigs were

ouffitted with such systems. Jack-up Tig evolution allowed their water depth capability to

be expanded to 650 ft. Then, semi-submersible rigs and drillships 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 exﬁénsion 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 -
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uni que subssa conpecti on apparatus uses
Thereis there or a need for a sumple cost effective and expendable apparatus

15 that allows the use of surface blowout preventers in combination with a low cost riser to be
) used in subsea drilling applications. Such a system should allow the use of existing
subsea drilling equipment and technology and require minimal modifications to the rig.
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

[6007] The subsea connection apparatus of the present invention is designed to ellow
connecting a standard surface blowout preventer stack and riser to a subsea wellhead for
25  useinoil 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 wellhead connectors are oriented to allow connection

to a subsea wellhead disposed below the subsea connection.apparatus and a wellhead
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15 well at the sea floor and disconnecting the riser from the subsea connection apparatus.
[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

D well. | o |
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 fu[l
- and complete understanding of the invention may be had by reference to the
accompanying drawings and description of the preferred embodiments.
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i nvention are set forth below and further made clear by reference to the
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and riser. [913boIBesrradREhes obiects ard apantages of itmprepanttimadntion are seadorth of
t he subsea Aesid venter stack of
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[0017] FIGURE 4 is a perspective view, partially cutaway, of the subsea connection

apparatus for a surface blowout preventer stack of the present invention showing the
details of the frangible bore protector in the blowout preventer.
15 [0018] FIGURE 5 is a perspective view of the subsea connectioh 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 blowout 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 driliing rig connected to a subsea wellhead using the
subsea cohnection apparatus of the present invention in combination with a surface

 blowout preventer stack is shown. The term surface blowout preventer stack is used to.
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1 invention in conmbination with a surface blowout preventer stack is shown.
The term surface bl owout preventer stack is used to 5 refer to a plurality
of bl owout preventers that are designed for use on | and and are not

readily suitable for subnersion. The subsea connection apparatus 10 of the
present invention for connecting a surface bl owut preventer stack and
riser to a subsea wellhead is shown in°F GURE 1. Subsea connection
apparatus 10.is shown on the ocean floor 12 in 5 a %ypical oil and gas
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provide well control in a manner well known to those of ordinary Ski I'n
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sem -subnersible rig 14. 20 [0023] A perspective Vview, pa a? away,
of subsea CYRPRIE: FURrOAPYHEMtASs Cootrpksystmodd dan belapustectdcal Br acmustic kyp22 and
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connection apparatus 10 includes a bl owout preventer o) positione et ween
first!nd $8CHRICE GRRBENISTO ARdiAsersts rallogufor movement ofsemi-subriersitie tg dd
thereto by witirb 4Rl 10EHseadeIRehd 18I5urFadeSlioRBt FERMS FARRAL HB0RHBANS, 32
- riser 18 to provide well control in a manner well known to those of ordinary skill in the art.
Telescopic joint 28 is secured to surface blowout preventer stack 20 to allow surface

blowout preventer stack 20 to move relative to semi-submersible rig 14.

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
profite 36 on the lower end of riser 18. First connection means 32 is oriented in an
._inverted orientation from its normai 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, theret_hrough that are substantially equal to bore 42 in welthead housing 16
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to be described hereinafter. 30 [0024] First and second connection neans 32
and 34 have bores 38 and 40, respectively, therethrough that are
substantially equal to bore 42 in mellhgad housing 16 6 to allow
unrestricted passage of well conponents®therethrough. As best seen in

FI GURE 3, bl owout preventer 30 has a bore 44 therethrough that is |arger
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can result abﬂla?eoc\ﬁglﬁ{egﬁ %R Sctor 3% %o ésl%w dlgconnectmg from subsea wellhead 16. At this

point, if desired, the assemblage of riser 18 and subsea connection apparatus 10 can be
moved to an adjacent welthead and reconnected without requiring the retrieval of subsea
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 6 depicts the situation where subsea connection apparatus 10 is used

in the event of an unplanned 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 welthead 16. Additionally, with subsea connection apparatus 10 left in pilace,
- _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 wellhead 16 and prevents any blowout of the well.
| [0027] FIGURE7 shows t_h?_a situation wher_e itis desired to reenter subsea wellhead 16
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wel | head ‘16 with second hydraulically actuated 25 mellhead connector 34.
Fi rst hydraullcally actuated wel | head connector 32 is actuated to allow
di sconnecting hub profile 36 and riser 18 from subsea connection appar at us
10 and subsea well head 16. Additionally, w th subsea connection apparatus
10 left in place, blowut preventer 30.can be actuated to allow shearing
blind ranms 52 to shear frangible bore Srotector 46 along wth any dril
pipe that is in the wellbore. This ensures well 30 pressure is contained
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[0029] 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 a&%\%
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 aiterations and modifications, and is limited only by the scope of the appended
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[ 0029] The construction of our subsea connection apparatus for connecting a
standard 20 surface bl owout preventer stack and riser to a subsea wel | head
will be readily understood fromthe foregoing description and it will be
seen that we have provi ded a subsea connection apparatus that is designed
to allow shutting in the well at the sea floor and disconnecting the riser
fromthe subsea connection apparatus and |ater reentering the well to
allow circulation and reclamation of tHe well. Furthernore, while the

i nvention has been 25 shown and described with respect to certain preferred
enbodiqg ts, it is obvious that equivalent alterations and nodifications
will oced™ o others skilled in the art upon the reading and understanding
of the specification. The present invention includes all such equivalent

al t er at}.ons Ansubseadptriection apperatwrfdr cankdtimgtasuirfaed hlotrgut reventayptachfind iger
appended . clains..8 ;Clains 1. A subsea connection apparatus for connecting
a surfé gjﬁk%ﬁﬁﬂ?nfy%s%ﬂ¥%?n%tack and riser to a subsea well head,
conprising: a bl oyelaivol Sréedite hatidgindd mdad Ak bie FRABaRRAhERMN, BRYahY cavity
therein, the ramcavity containing a pair of opposing shearing blind 7ans;
a first conn%%$@mﬂéipéﬁéfﬁ@x$ﬂ@ﬁh@%@gbBG¢ﬁEMSpreventer for selectively
sealingly engagi i.ser rd set i.ng.connect tq the surf.ace
b1 owout prevent ort Sk opisbdFepichdifin foftpe oy RRREH8n rder BN Al R8T
connect ed t enighging ithrestise, ahe eisérdeinghcdm@casd toche ReTh@ blewbanseniaitdrstitk tang

bl owout preventer far selectively sealingly engaging the subsea well head;

a subsea corleiypatiiigdn & firsigonpente whesrpornesialie St eoReEet ed with the
bl owout preventer . | ;
second connect or & Sod arecirsalnlii AEEARNGEANRENRRG: el i Ay,
control systesgagsg thegubscadeBjieadel | bore conditions; and, the subsea ' f

connection apparatus allow ng user selectabl e di sconnection and
reconnection of tahqélg?eiascé’mr?]o%s@%F?R?FatB%O\We?r}d %F%?%F%@?Eﬂe@ Wq’t thg plowout

requiring theewtsRr ahd kid first a8l 608K @ohhedEsts, the first and second connectors and the
blowout preventer being operated by the subsea control system as required by well bore

conditions; and, ‘

the subsea connection apparatus allowing user selectable disconnection and

reconnection of the riser for control of well bore pressure without requiring the use of kill

and choke lines.

2. A subsea connection apparatus for connecting a surface blowout preventer stack and riser
to a subsea wellhead according to claim 1, wherein:

said pair of opposing shearing blind rams being operable by said control system.

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 connectors have a bore therethrough substantially equal to said

subsea wellhead bore.

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;




2. A subsea connection apparatus for connecting a surface bl owout preventer
stack and riser to a subsea well head according to claim1, wherein: said
pai r of opposing shearing blind rans bei ng operable by said control system
3. A subsea connection apparatus for connecting a surface bl owout preventer
stack and riser to a subsea well head according to claim2, wherein: said
subsea wel | head has a bore therethrough; and, said first and second
connectors have a bore therethrough sutstantially equal to said subsea
wel | head bore. 4. A subsea connection apparatus for connecting a surface

bl owout prevg&ier stack and riser, to a subsea well head according to claim
3, wherein: Hopputaventst dowhasinzpaianghlabase peoteaterdisprpest herem; gnd,s 5 d

bl owout prev ' i i £ ot oy ein;
and. sai O 1o e Sol B O b AR LR Ah Sk ChEBRGRM CNRLT T
said one ramcavity. 5. A subsea connection apparatus for connecting a
surface. bl owput, preventer stack driser to subsea wel | head accor.di ng
Lo ol aidn 4. SREPER FOMMELIRR PRI PECIRBPiNg A ERROPIONAN RIOYBIE Sk AM FrBugh,
sai. d bobe RbkSFAREadREEdirgUDSlfA Ul fhékinequal to said wellhead bore. 6. A
subsea connection apparatus for connecting a surface bl owout preventer

stack and risil frangible hobss quotgetbt Haada alewor dierethrough | sidn Hre whretogton: bayai d
cont rol tially close said bl owout preventer and retain
oy SRR A SR Vel

drilling t di sconnect said second connection neans
fromsaid subsea well head. 7. A subsea connection apparatus for connecting
a surface bl owout preventer stack and riser to a subsea wellhead according
to claifm 6, Awpehses sermselion apprreis forsspaneqiing arsurfacedripment preyeates seekand riser

connecgg&SH&wgwéﬁﬁgnggﬁhkgggg%ﬂﬁgp&H&dnrequiring retrieving said subsea

connecti on apparatu ea tonnection apparatus for connecting a
surface bl owaidtcoptrelvsgnterr caatsaqicnaaity dossahid Bloweutpebsatr wed Higadrilagahdd ng

to claim?7, wherein: said fjrst and second connectors are hydraulicall
act uat &q S@}g [ris eﬁgg db'saﬂqqg:g{ %;fldss_econda connection means from saidr subsea welﬁ':ead. y

7. A subsea connection apparatus for connecting a surface blowout preventer stack and riser
" to a subsea wellhead according to claim 6, wherein:
said control system can reconnect said second connector to a second wellhead without

requiring refrieving said subsea connection apparatus.

8. A subsea connection apparatus for connecting a surface blowout preventer stack and riser
to a subsea wellhead according to claim 7, wherein:

said first and second connectors are hydraulically actuated wellhead connectors.

9. A subsea connection apparatus for connecting a surface blowout preventer stack and riser
to a subsea welthead according to claim 5, further comprising:
a subsea blowout preventer stack attaéhed to a lower end of said riser;
- said subsea blowout preventer stack including a wellhead pfoﬁle; and,
said first connector selectively sealingly engaging the subsea blowout preventer stack

wellhead profile.




9. A subsea connection apparatus for connecting a surface bl owout preventer
stack and riser to a subsea well head according to claimb5, further
conprising: a subsea bl owout preventer stack attached to a | ower end of
said riser; said subsea blowout preventer stack including a well head
profile; and, said first connector selectively sealingly engaging the
subsea bl owout preventer stack wellhead profile. 10 10. A subsea
connection apparatus for connecting a d%rface bl owout preventer stack and
riser to a subsea wellhead according to claim 3, wherein: said bl owut
preventer having a bore therethrough; said bl owout preventer bore having a
frangi bl e bore protector disposed therein; and, said frangi ble bore

protect pf, shganekh Qe &bg%ﬂ?&%f‘&)ﬁleéﬂ}% d s%?Pa&J‘bl?%{}t @ RLRYAd Yger 11-
A subsea connection apparatus tor connecting a surface bl owout preventer

st ack atoch subscarweltheadhacsofdsmaowkihBeaticreonpri si ng: a bl owout prevent er

~ having not nore than one raH1cavi§§§}Eer$¢n, said ramcavity containing a
pair of oppo¥ihYCYRUIFIFYDIIVHAL f JRS. therethrqugl connecti on nmeans ext endi ng

from said bl QUOBbwBHEHERLRE bbRMaSRbAGHn¥®IYbct8 Bl Qe ispRRLAEERE: the riser,
the riser being connected to a surface bl owout preventér stack and

t er m nat i ng saidfrangible boreprotedonrsbeaabln bywsaid sheaing dtiod dane nseéd vhammEAIis.
extending fromsaid bl owout preventer for selectively sealingly engaging
t he subsea wel | head; a subsea control system separate from and operably

connectEd Wi A Rulisbg cotineywtit appBratid €6t @hn@dﬂﬂgta@@lﬁéeﬂﬂbwauﬂgjr&%ﬁéﬂ Jtabl0 RtBASdr ON
means, said first and said _second connection nmeans and said bl owout

pr eventt@r sybsca gelperdac@apiing he subsea control system as required by wel |

B0 cone g AP E AL PR ) o YLD {AF R ©
pr essureentaitiga pair efjepposing shdaeing dndfanist | | and choke |ines; said pair of
opposing s h%aﬁgstn gontlj‘x!aci:tlr(])g nrlgarrrg e}tgt%ilcrl}%g %%Er}nr saa?cll le)lot\)nr%uts Srie(\jfenstgrbfsog 2elg8cir¥[elryoslealsi1¥gs1§rem
engaging the riser, the riser being connected to a surface blowout preventer stack and terminating
in said first connection means;
a second connection means extending from said blowout preventer for selectively
sealingly engaging the subsea wellhead;
a subsea control system, separate from and operably connected with the blowout
~preventer and the first and second connection means, said first and said second connection means
and said blowout preventer being operated by the subsea control system as required by well bore
conditions;
said subsea connection apparatus allowing user selectable disconnection and
reconnection of the riser for control of well bore pressure without requiring the use of kill and
s choke lines; |
| éaid pair of opposing shearing blind rams being operable by said subsea control system;
the subsea wellhead having a bore therethrough; |
said first and second connection means having a bore therethrough substantialljr equal to
. the subsea wellhead bore;
_ said one ram cavity of said blowout preventer having first and second opposing ram
apertures disposed therein; and, _ _ - o
each of said first and second ram apertures of said blowout pi‘eféﬂfef cbntaining one of

said pair of opposing shearing blind rams.




t he subsea wel | head having a bore therethrough; said first and second
connection neans having a bore therethrough substantially equal to the
subsea wel | head bore; said one ramcavity of said bl owout preventer having
first and second opposing ram apertures disposed therein; and, each of
said first and second ram apertures of said bl owout preventer containing
one of said pair of opposing shearing blind rans. . . oL 11 120 A
subsea connecti on apparatus for connectling a surface bl owout prevent er
stack and riser to a subsea well head according to claim11l, wherein: said
bl owout preventer having a bore therethrough; said blowut preventer bore
havi ng a frangi bl e bore protector disposed therein; and, said frangible
bore prpject gr, i ity.
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preventiera ﬁlbmkweﬂlhdadacﬁefdmgm chimulseherolel | head according to claim12,

wher ei n: L$%gran gi bl e bore protector has a bore therethrough, said bore
pr ot ect or QWB‘éttIEﬁ‘t’qnéquh?V@&GQPrettBerﬁtéffdlgﬁel | head bore. 14. A subsea
connection ck and
riser to aqgu éggHaQ{?E %Qﬁﬁ%? ng tgﬂﬁ€§§ﬁ?%§&9%ﬁg ggﬁﬁﬂggﬁﬁ§%€anglble
bore protectsid fm;gﬂiiebcmrpmnectot shdaableblyayid shemurgdilagd ragh as said ongplaastavdy.

13. A subsea connection apparatus for connecting a surface blowout preventer stack and riser
to a subsea wellhead according to claim 12, wherein:
said frangible bore protector has a bore therethrough, said bore protector bore

substantially equal to said wellhead bore.

14. A subsea connection apparatus for connecting a surface blowout preventer stack and riser
to a subsea wellhead according to claim 13, wherein:

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




