16 JULY 2004 WD 01/86110 PCT/ US01/ 14566 SUBSEA RI SER DI SCONNECT AND METHOD
Field of the Invention 5 The present invention relates to drill iqaLY2004
wells, and typically froma floating drilling rig. More particularly, this
invention (el Aleget0 @ subsea riser di sconnect equipnenté%qgmuﬁﬁggniques
for sealingly connecting a | ower riser extending dowmward into and fixed

wWithin a subsea well bore with an _upper riser | downward fromthe
floating drilling ri g,SWWRESEW%EWWﬁQE}Qbe di sconnect ed
fromthe fixed |ower riser during adverse weather or other rig nove-off
condi tions. Background of the Invention Subsea wells are increasingly

i npor t antpidle ohikdIS&ati®oNn recovery operations. Nunerous 15 | and-based wells
have lgeen drilled, but the percentage of hydrocarbons recovered from | and-

based vel |'s i spst,eaditiweAShEREk At hnS fibBeaRAlk Sand iydidatly Word Aifloaliagk- up ri gs
have been used offshore for decades to drill wells subsea to recover_ oil,
but j ack duiflingwigs Mpwe partielarly £hisynvention wlites & 2 esbpeaTisHligRoBRest pOHREmghand
relative shal |l ow.wat er .of several t: i ases

ot her dr ifFRIGYS 5 SBEPEY ﬁ%“nr?‘éti/ngbael‘“r%y;%ef%‘&ént%%}g%dé’@?ﬁ%@a‘tﬁ% agglﬂ%lil ‘!r‘{gﬁgﬁd vel |
conpl et i QALRRWeAlboRNGith Aiupper fdelbitérding dovwawaihioe dedoating drillingripenchothat

of f-shore wells being drilled, in nore_recent years. an incre%g}sé}g) nunmber

of welll s the eprise risrg nesyibeidisqonngcted Bpma theixedlowsglsgt during plvetse yiga ther

Accordin 4l 0@ fromoffshore rigs, e.g., drilling ships, -
sem -sub%e%%?ﬂ%%%?bﬁ% HES'ups, drilling barges or subnersible rigs has

significantly increased in recent years. The econom cs associated with
drilling ofLshorg |EEEI ns[ however, a primary reason why nore wells are not
drilled S ularly, indrilling exploratory wells where
financial riskg g wIRARS ifdradsingyidipefadtieRydibadiohatdot ety Opataituns.c Natngrouspact
the economcs for drilling such wells, costs and may be nore g}%&i cal in

det er i ni lauyl-bised teHs bavy g drifledytut fheiprroarags ofly frocabeps RERN Freh oA dpe
g;lclt : gg’s %aggq V&l sgllrsJ %t%%dﬁ)&i%ﬁ:&%&ﬂ}ﬂﬁ SorftE pdTR de e Wedd. [7h kO 1 @hatid bdch Zedr | SET
offshore for decades to drill wells subsea to recover oil, but jack-up rigs are practically limited to
' drilling operations in relative shallow water of several hundred feet. As water depth increases
other drilling rig options may be required to facilitate drilling and well completion operations. In
20  addition to an increase in the number of off-shore wells being drilled, in more recent years an
increasing number of wells are being drilled in deeper water and at increasing costs.
Accordingly, drilling from offshore rigs, e.g., drilling ships, semi-submersibles, jack-ups, drilling
barges or submersible rigs has significantly increased in recent years. The economics associated
with drilling offshore remains, however, a primary reason why more wells are not drilled
25  offshore. Particularly, in drilling exploratory wells where financial risk and commercial
hydrocarbon uncertainty may severely impact the economics for drilling such wells, costs and
may be more critical in determining whether any wells are drilled at all, and how many may be
drilled.

The majority of offshore or marine drilling rigs utilize riser sections as the outermost

30 tubular between the rig and the seafloor, with the riser sections typically being bolied, clamped,
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30 tubul ar between the rig and the seafloor, wth the riser sections
typically being bolted, clanped, - I 16 JULY 2004 WO 01/86110 16 JULY 2004
PCT/ US01/ 14566 nechanically fixed by dog-type |atch nechani sns or

ot herw se g@yagigd. R ser sections conventionally incl %%/ﬁ&fﬂf%fk' ic lines
spaced outwardly of the assenbled riser pipe for operating the ow out
preventer (BOP) and subsea ram siack | pcated,abave the line, During an
ener genc ymﬁ?hapﬁa@hg?‘?fﬁ?}’aﬁﬁwwmgm? _ @Enﬁé’éfyfli’g’fw%eo‘ﬁ’?ﬂlwe% %fsef Fei%hsea BOP
may be cl gsedandipidchae hidBulMAedipabaiautyardlidt Mt fnibRdsRal pigd for bRatig! |
bore. Prior to closing the ranms, the drill pipe may be threadabl

di sconnectbediarbovgrorntse (ROP)tand sBER rmatdck Jedated 2bewg the vad inw fBurngdn or back

ff method the,drill pi be sh : o
orre. app! FREERSHGT i SeismeRpE S A et Py A PRt FApE RS 11
accunuk at gleSaiaRirReRAIFERF a0 2flloBlRe Vol bbied Pat fo@losing s ransi thh deitipipen| y

are run al ongﬁsi de the riser pipe. The subsea BOP stack assegfgly used. 10
duri ng de®syhatheeaddply|discrrncsisd poave onkelom (heddfAR statk Hidizmg g, baek edhifol o kagk ¢ he

cost of d E%‘I]ﬂe;ltjﬁl)%i & 48 ki Rgﬁ?%aﬁob%léﬂ%}ﬁh iR RO LnbBX Bférb?ﬁeva‘f)pﬁéaﬁoilié, e may

be expended running 1 n a ving t riser pipe sections and related
wel | cont aalustigily prelbitricallyeactirtadesutkes acveanuiagre bavmdsarisad tdreplatathelhydrinilieg

f floating drilli i gs_have | been known.. Accardj ngl
dri11ing GREHBFRITREUS AR Bons e e csthmy orrdupt PR sl asepiyBedy 1 or
certaijy daem IVRLE twaf Bkil153 b eaons fhay BHEBu R LRI ATRMAE Y vt dfadiling arvadiiur n

the drilling Tluld to the surface in a separate flow line. Riser-|ess
drilling std#bubstastislemounttdiespansiveirie Hme maydie ceprpdedinping Bod repevre B5d
hydraul i ¢ operation of ¢thi ' f. veral wells have been

successf uPf PREFTEPS AP ﬁllaze‘f‘?%ig ﬁ%ﬁgleél}”.% e:ﬁ{ng rig, while using a riser,
wher ei n t he BOPhé Shovk adedvaanges @cibiddlwiitngillingfrom floaingtdidlingsigsdewe lofip dat e,
however, these wells practically are limted to 20 ?Beag raphi c gr.eaiqs\é\here

and/ or se&8BYIFOWRe A oeAIEL, §0B° {EURE FPPRTAREE PHBRAF S A (R ng\e’éﬁeﬁ'
condi t;is0 ”ﬁﬁﬂﬁgﬁ Bor ikl dtée%%ét&gapﬁ%&ﬁsp% hufbGeaubdy shfiho/pryidd b Rl y

qui ckl'y disengage a portiron the riser, e.g., an upper riser fromthe
| ower ri sdrillingfluidieshe apfice ot sepnsis Thvlinee Riscelesndriling Bt hag fo qoptend wyhihdke BOP

stack may _ result Jin sjignjficant .cost savin when. drilld I t her
savi ngs nﬁ‘@tf@sﬁoéé]i‘q gég S{ﬁk ?Jﬁlﬁ'aj a@%%%eﬁﬁog %%F“% %1]11 gédﬂ‘ é% %eggﬁaﬁﬁ%oﬂrav%gﬁls er
rather thagekisanNgentlénom a floating drilling rig, while using a riser, wherein the BOP is placed on

the drilling rig rather than subseca. To date, however, these wells practically are limited to

20  geographic areas where and/or seasons when there is a reduced likelihood of adverse weather
conditions which would require the floating drilling rig to relatively quickly disengage a portion
" of the riser, e.g., an upper riser from the lower riser. In these applications, however, elimination
of the subsea BOP stack may result in significant cost savings when drilling a well. Further
_savings may be realized by using conventional threaded casing for a riser rather than flange-type
25  riser pipe sections. Less area on the drilling vessel is required to store casing having the same
nominal diameter as the riser pipe sections since conventional riser pipe sections include both
" flanges and hydraulic lines which are eliminated when using casing as the riser.

Typically, subsea BOP stacks are instalied on the riser string. The BOP stack may be
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25 riser pipe sections. Less area on the drilling vessel is required to

store casing having the same nom nal dianmeter as the riser pipegE§olyIw4
since conventional riser pipe sections include both flanges and hydraulic
| i nes whi cy,@fi8eAhH1I M nated when using casing as the riser RERld Y
subsea BOP stacks are installed on the riser string. Thepg&@gst/é‘gi may be 2

16 JULY 2004 WO 01/86110 PC /. USQ1/ 14566, r equi r.ed rovi de suhsea
met hod oFIWEdtapioNyles sbstamefwdof ﬁﬂéﬁ?’o’ 1 H)élve? pLgpn aﬂ@e B@r |amg8?1§b?fr? t he

riser a S b8 ik Bydid G indiieRl G leYank BEhAHRS abd '
wei ght o g?ﬁ%qﬁ?‘ggegm%ﬁ% E{\Xl%?glh%lgg%&t ééﬁélgtl)%ea BOP. Subsea BCP stagks
may wei gieigin of feesbseaBOE) SuDea BRI steicks melyoveigieinghitesoét A0RH0Bmnds.athe pl us

th i ght. of ' fficientl tr h.to depl h tack d
oot opersieiat e B R beitin e et ot i SuRPRIY oS PERRY BRI heavy
pi eces Oftack QAN ieBESeratBha RediB¥menehdcetitaids ihavitdess 8¢ inBérei@Baheanhisdes 8f N on

the drilling and on the riser sections. These effects @ be even nore
pr onounceminmentwhishweavexer bighilevalsiod press i HeEponiae dylling gad op thetisesns,
installation_o t Rl i ' Il in
xceas. ot e Bay e 85k 562 pRALIT hEf Wk B Ml

addi t i oninkialidtieas, SkEsERER bSetypRaldisBGR stk miyaekyireaiake tweitherl andiwelll fryekcesslof ¢
unbilical lines are typically_ deployed concurrently, to control

oper at e #Weskbomsialhahd mHGeeE OEHER P Feirohh PR 0 ﬂé%%*??ﬁ?d’ﬁ%’f&rlf‘?%ﬂ’d

di sconneglsk LbcHEAIRT hydralRRMITENinA B 1 HEAKAIHl9ld dohbErddpiipomitol Al the
rig tinme 1nvolved a contribute significantl to well costs, as daily
rental repeese fheBQRsthcks dirkerrd killding vilves, ard hydgpulipdipcamedied piegd. 00 per day.

Pr emat ur i sconnection of .a. portion of .the riser ' | Se. nsi ve
and tinegﬁgﬁgﬁﬁFﬁ@?“ﬁ%wﬁﬂ8%£§§qWﬁ§w%§m%g%@?%%?@Evﬁﬁggﬁg%%%%%%%W§§%$%g

weat her gaadl dos@Nss, daﬂ?@dﬁﬂeﬂ r¥EOfF dtehi-Cliehdsible drislinigaids gy rRResEH HRAe0c en day. | f
drill pipe is in a wel| bore and it becones necessary fo sial the interior
of the wetemalies discongrgionodppoden shibaFisy AR LikFviiche Femsur 48k THAFOHE Big0s ed
on the d%tlchlas %ltag bE geéegsa%pﬂfddgﬁcm) e Sveaftidflodnliitiofs, WdikBh Moblig dadlorbor €. In
the eévent 1t Detones necessary to disconnect an upper portion 20 of the
drill pi glgppinganoaidgemeliorportion of the drill pipe, the drill pipe nmay be
unt hr eaded at fool . joint r cut.with a chemcal ,cutter or.explasive
charge. If pi Egnh@%etlﬁ ?‘WP]P'IBOIF il 1tt Biﬁomes H_Eﬁ;ss&g {5 3cal e ihiElior U 11l vpelﬂ)ore,

pipe rams or shear rams in the BOP stack may be closed on the drill siring fo confine pressure

and fluid within the well bore. In the svent it becomes necessary to disconnect an upper portion

20  of the dxili pipe from a lower portion of the drill pipe, the drill pipe may be unthreaded at a tool
joint, or cut with a chemical cutter or explosive charge. If pipe is stuck, the free point may be
estimated by a free point calculation technique. Bach of these disconnect methods requires time

" to determine free points, deploy appropriate tools on wire line, such as a “string shot,” a free-

point tool, a chemical cutter or jet-shot explosive charge. Multiple attempts and re-calculations

25  may be required. The process can be time consuming and frustrating and may still result
disconnecting at an undesirable disconnect point. Reconnecting after disconnecting can be even
more exasperating, time consuming and expensive, and even impossible.

Disadvantages of the prior art are overcome by the present invention. An improved
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estimated by a free point calculation technique. Each of these di sconnect
met hods requires time to determne free points, deploy appropriff $ULYRGD4
on wire line, such as a "string shot," a free- point tool, a chem cal
cutter or weimmbAb expl osive charge. Multiple attenpts ag@ hRoffdssu! ations
25 may be required. The process can be tinme consunm ng an ?}ustrating and
may still .resul.t... disconpegti at an undesir abl I sconnect int.
Resonnedietieg AP ARELD fnteernyReat s HREvaN HoPecd JE ShaRTrh Gretbnset
consum AgpravideE R 8hicYihg M0 dis6iRBctingRAsHEMiLr bl sadyRRtisges of the prior
art are overcone by the present invention. An inproved 3 16 JULY 2004 WD
01/86110 PCT/ US01/ 14566 nethod of drilling froma floating drilling rig is
herei nafter disclosed. A subsea riser disconnect is provided for
connecting and di sconnecting a |lower riser froman upper riser. 16 JULY
2004 WO 01/86110 PCTIUSOL/ 14566 Summary of the Invention This invention
provi des nmeans and equi pnent for relatively quickly, physically

di sconnecting a floating drilling rig froma subsea well in a manner that
may be operationally and economically nore efficient than prior art

equi pnent and techniques. In the event hostile 5 weather conditions, rig
conditions or well conditions threaten the safety or operating capabilities

of an offshore drilling rig or work over vessel, the rig or vessel nay be
di sconnected and noved out of harns way. The rig may later return to the
wel | location and reconnect to the disconnected nenbers. This invention

provi des neans and equi pnent for installing a riser systemand well

control system which nmay provide for a nore cost effective offshore
drilling and/or work over 10 operations than is avail abl e under prior art.
Such i nprovenents may reduce the costs to find, develop and produce

hydr ocarbons. I n one enbodinent, this invention generally includes three
primary conponents: a) a maritime or subsea riser disconnect for

di sconnecting and reconnecting an upper portion of the riser with a | ower
portion of the riser, b) a subsea riser valve for sealing off an interior
of a well




15 bore below the riser valve, and c) a drill pipe disconnect for

di sconnecting and reconnecting an upper portion of the drill pigejw vod4
| ower portion of the drill pipe. Subsea Ri ser Di sconnect A preferred

enbodi ment wQf 1@cilPsea riser disconnect includes an appar, %&H}%oﬁﬂ greans 20
whi ch disconnects an upper portion of the subsea riser froma lower portion

of the ri thr ugh xi al novenment of the upper riser relative to the

| ower HM&%M@%H and the lower riser nay be collectively
referred to asrigs ihbéﬁfon@y@ﬁ@mnemla@@&gﬁeﬁﬂﬁ%laﬁvayqﬂaaytphwa@e
positioned at substanti al Iéﬂ point within the riser system “e. g‘y

bet ween tdeogngcting aflopting dril am&ﬁm@ spbsge well hemewyiss Sat mpgbs operptiondiyendb| y
accessi bl e 25 in

o dor 1 arohStyiy by e RN ofhprPRE et OhE L) e SIS 021 "
subsed r i werther da)miitﬁmmmg corditichacr \i.rell @inditiphaibieagn tieesaletyooy opbitatify eapabilisgs and
well control stack (BOP).either on the. rig or suspended from but

rel ati vel §F E&FhqrR drifling rig/or gjogk yer @fefS%ntBeaﬁ FEHEsse fmay be diseqmnggted- yiraeed ray

i ncl ude aomtﬁarﬁi " Ftﬁehg% & reutdro Mel?f&%a\&%@%&%&% i3l dcbiailfed 4566
secured to t end of the upper riser, and a fenmal e di sconnect nenber
secur ed tmwembes.uPlie nvesnzh woviddsendapsverd aqmpment fﬁhmsﬂaﬁing adisecysiereand weliber

may i ncl ude

Tody | Dot vt Re R ROy s 15 R ot vk S el Wk Bt e

el e ¢ sceReiehs MR RS ail@e @dsCorion 6t UL echtin®ed veREntIBEH AdilueMht Bosts fodial] | t at e
| at chi ng and unl atching the male and fenal e di sconnect nenbers. A | ockout

devi ce nigyelop andiptodueschydepopibeifent i nadvertent actuation of the subsea

ri ser disconnegt gmgp%

di sconnect an rlnggllréggd%%md% nﬁb[lpg%de?auyc‘#&iaﬁé l'ﬁ%elcﬁlﬂha?}flrm élll §'e?<t ernally
per f or rredmw;tim@ ofsibla rE.é)Ydlsadmt foD tisadripedtitigaad refhmnetteiminmppérgnertioﬁii of dennect
menber C e a seal hore.rece cle.for sealin recei ying. the
Conl randRET VR i OF EOBpt ALYl i ot S0P oA B PLA VEBI | o
grooves Meyfe Baowﬁé H&? Jalivd) afdc)f SBAT piplliE@mBed® for dRBori@SBlo@ng k@ Sinddingcannect
for engaging collet dogs. A conical shaped entry guide may be included on

an upper enpdr mlﬁﬂlhef thedeH piveadth adpwergerea of the drill pipe.

Subsea Riser Disconnect
A preferred embodiment of a subsea riser disconnect includes an apparatus and means
“20 | which disconnects an upper portion of the subsea riser from a lower portion of the riser, through
axial movement of the upper riser relative to the lower riser. The upper riser and the lower riser
may be collectively referred to as a riser system. The subsea riser disconnect may be positioned
at substantially any point within the riser system, ¢.g., between the drilling rig and the mud line.
The subsea riser is preferably accessible to either a remotely operated vehicle (ROV) or a diver,
25  in order that a riser disconnect lockout device may be operated if needed. The subsea riser
disconnect may facilitate placing the blow out preventer and well control stack (BOP) either on
the 1ig or suspended from but relatively near the rig.

A preferred embodiment of a riser disconnect may include a male disconnect member
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menber to guide the nmal e disconnect nenber into the femal e di sconnect
menber during subsea connection of the male and femal e di sconneg JuEYZ004
15 Mani pul ation of the riser disconnect |latch nay be perforned by axi al

notion or wefjsphigcati on of the upper riser relative to the,lsiMEe | S -
(The terms "axial reciprocation, reci procat lon, axial notion, axial, or

simlar v i,on e t erns re| m e defj o,be
subst ant a @*"stﬁﬁg% eﬁoelﬂj(is](ﬁg%‘g’mﬂ%ﬁeﬁ&n d |a§%a& ‘lménpl rr‘?g’ﬁ]iseﬁlfre%%ﬁlg i ]Féptper
conponenénd of ledlbivkiEride® PheSBAOAi8cOER aibRiber msyisinde s bl Tn¥indkb1QRE sél conmon
i near aX|s ina first direction 20 and/ or second direction, but not

necessar¢ Plpe%f%@m4%% 9YWhB§?%bWP@%@PW deoningt mewbagnéd femalni pul at i on
period.) 4 t g?ng I Ct: be

mani pul act1 g%ﬁn%;@ vveen t glnggldll at c 03| ?ngﬁu!é eta%gﬁ%gﬁa cEhtlsun atch

posi t3 onfatijitatd lachingtaed yniathiny ivgndle asl famaleaimdombtaa@nbags tAehekan dévicd he

ri ser di sconpnec the dr.il iti,al .installa the riser
| at ch netia ‘?g’ﬁ%t“d?%ﬁ’lﬂﬁﬁ‘ieﬁidﬂ‘l‘dﬁ %’6??@?“09?@@ ﬂ&rﬂ" nﬁeﬁglsc‘i@e%esuﬁ%gst W BEed in
the col | gliial flsGRaRASrihier AdoShiect BRI fidep §fsted MAPulafion BEthaldoRE: ake veenment ed
in position wthin the well bore, tension may bé applied to the riser

system a@xtegrhdlyrpeg@nnqﬂ s@tdmﬁbERQVodl@emth&rwSpet al n the | atched engagenent

bet ween t he Ie d| nect rs n | e and
femal e di scomgf?m%g SCO]%Iheg %rgb TA v‘gﬁ%ea gg? ore 8&%% @ﬁ’?“"%‘g‘%
01/ 863 10recdiihl lt!ﬁ@eéﬂrﬂéﬁﬁfei SBIQRCILI s feREiticld, anba afbunﬂeréﬁtﬁl dsdlﬁegrodm connect
may be rtelaxed allowing the mal e di sconnect _nenber to move axially

downwar anﬁiéb%lthlPée‘i’él anjmner grtce ol e demple siser fissprect foreasye %ﬂﬂeé@‘lﬂ% fig the
col | et il dﬁ&g SRR rwe%%iuazaxngﬁ séregéﬁcﬂmﬂé ﬂo%efﬁée?ﬂ%@onﬁ@d@ar at ed

from and suspen | ower riser. e rig my then be noved and/ or
t he uppemembsdn guﬁcdmenﬂd disonéet rember ipio the fanetodisrentect membdrsigringl$ubsannect ,

the mal e di sconn uided by the entry guide into
engagene?ﬂnnﬁﬁwo?ﬁ?nf‘n%ﬁ@?‘%fe‘gl%g ﬁ‘FFg‘@?t r and the collet mechanismre-
| at ched. TensjymRipABNobes (RPRel 8idconnekt TR hay Besbrioindd 6 dxisd Blotisy & €M t 0
retain the | atched configuration during operations until it is desirable

t 0 agai nregipseseteeedithe HRDeF nseprelagive o dewer riser. (The terms “axial reciprocation,
reciprocation, axial motion, axial, or similar variations of these terms, as used herein may be

defined to be substantially synonymous, and include linear displacement of a first component
relative to a second component, substantially along a commeon linear axis, in a first direction
20  and/or second direction, but not necessarily consecutively in both directions during a single
‘ manipuiation period.) The latching collet mechanism of the riser disconnect may be mﬁpulated
between the collet latch position and the collet unlatch position by alternately applying tension
and releasing tension in the riser disconnect by the drilling rig.
In an initial installation, the riser laich mechanism, including the collet mechanism, may
25  be positioned in the collet latch position. After the riser system is installed and cementéd m
| position within the well bore, tension may be applied to the riser system at the riser disconnect to
securely retain the latched engagement between the male and female disconnect merbers.

To discomnect the male and female disconnect members, snch as in advance of an
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10 system Upon conpletion of well work operations, the femal e di sconnect
menber with the male disconnect nenber (plus a subsea riser valneJULY 2008
may be typically recovered together by normally cutting the riser bel ow

the nud |in@ wskireei t her an expl osive charge, a chem cal gedisBies@l @
mechani cal cutter. If desired, the riser disconnect and |ower riser may be

drilled i . Coo . _ |
i ser i s PRaReAg bl dgh el Rinnd iy b RGBT e BERC Mookl O1FC
exanpl e memberahioye byiaiyodivrivend refative e the female disennahmeinberstharcby dnlaiching a

riser disconnect . and pQrtions, of an upper riser, attached _ or to be attached
subst ant§ sﬁi}t&&ﬂ?wnar hqqpﬁgr&ﬁw@f%ﬁ@?eqa S SHifn PR ELR Y of drill
Pi pe, a gipduhie@itovd MY 10 cibet! MR i BANEEN B fotdd 0880 i IDpaaREO%ES fddS6 "

assenbly and rotating the riser string with the bit while drilling the

| owers rierigi nto the seabed. 20 Alternatively, the drill string may
substantial | y.sw vel rotate within the.riser while the rjse not
rotate or ma);r G5t %}ngcﬁﬁ%l%?%ﬁiﬁ%oﬁpm’%? le#ét(%seco refﬂi rflerg‘lferr Flr%,%e ﬁF%byg%XI l'ing
the | owedntdyi go@tfe ihidlegidimenitomith e tnf:08 disenBet: nagbarnmd AesdsHasnchplias esvent  of

the lower riser. The drill bit and drill string may then be retrieved back
to the riighedrnbansion maybs@rplipdepd maintaipgd ipdhe risgr systeinig reigia thedateled wi | |

appr eci ~ r ﬂgra%g LAk det ksl i the

| ower r ?iogﬁggﬁno%ﬁi%}gﬁﬁoggaggﬁe‘%go ?Srggg%ab? éoﬂraed% e S&P%és?g%&ﬁ |B£J(i:1gér%%]éct provi des
non- t®t atysieaa | Uengagehstionh ofjwebweork dperationks thetfemale timt@nedi emembsewithitemalhe
drill sé.ring. I n an &Eothe altern ti.ge ?nbo | ment.. the upper rifsjer. may

i ncl ude, TFRENRTEICEDY i riakiea rive vBRP- Thre) P8y Bt BERBHSENERESOBT PE ¢ he

| over ri ﬁ&&aﬁ%@ﬂﬁiﬂ%ﬁl&tﬂﬁ% BERwethd nRAMB &G h eﬁmmrexfleﬂvgchaggegéﬁh\éna&p&twp
01/86110 PCT/USO /14566 rel ated conponents. An alternative enbodi nent may

al so pr owiadeedhasiclgattemenbers within the fenmale nenber while the nale seal

menber provi u tJ: s_%l ' -§ aG ; I It is
an obj ect of %ﬁgﬁfﬁbggﬁ&edﬁ%éﬁﬁi#@%‘gei npr %I\Q/gbf eﬁegggtr?g%m?gn (‘i}?ﬁk g P % l?eidng, 5
conpl et | hilaihd witliorofoe the dpdr alsérdnbeifig Mrifieain Thisfnsdydie @cdoingplilyed oy @dudibagofa
nore econom cal nethod of  equi pnent optim zation, and u‘i}?{ﬁhAn enbodi nent

pr ovi desMERIaloneXARATRreFERRCONROFIIOBINE dhislg™ entisengn theea Behth BOopT et
subst ant bﬁlﬂo‘ﬁi&@ ofﬁlﬁaﬂpb&isef PradhdofloWe 285k nbdsib bttt @ftinoirillir§perations, and

running a string of drill pipe, a drill bit and/or an under reamer bit through the deployed riser
assembly and rotating the riser string with the bit while drilling the lower riser into the seabed.
20  Alternatively, the drill string may subsiantially swivel or rotate within the riser while the riser may
_ not rotate or may rotate independently from the drill string, while drilling the lower riser into the sea
bed for cementing and permanent placement of the lower riser. The drill bit and drill string may then
be retrieved back to the rig. Those skilled in the art of well drilling operations will appreciate that
there are a number of other means for dfilling in the Iower riser. An alternative embodiment for the
25  riser disconnect provides non-rotational engagement grooves in order to rotate the riser with the drill
string.
| In an another alternative embodirnent, the upper riser may include the female disconnect

member and related components, while the lower riser provides the male disconnect member and

.




system may be utilized which enploys riser joint connections secured by
nmeans and apparatus other than by flanges and bolting, such as 1§ JUL¥200d
riser consisting of joints of well casing, or a 10 groove | ocked

connect i onwoSH@R1gqui prent usage and arrangenent may al S §A%f1Bises
consi derable anmount of tinme in retracting and depl oyi ng the upper riser.

In addition., a flex . aint, nay be trovi ded either, above or bel ow the riser
di sconne}(:e?at?dowg]@%l%%ﬁ%m?%@ﬂ% ot I0gy PB’E?@W@EIPQ seplymergbegy withig theo i ect

of thi s SumbstiBmni iiAloRBdiil6lScoRPRAbal ii5yialth SBAMMalPubGIR Latihh YurBLCK! Y
di sconnect an upper riser froma lower riser to facilitate noving the rig

out of HWEAAEeEL 15 way. This embodi nent provides a riser di sconnect system

whi ch may be @e¢ sl procatin he upper riser relative to
the lower ri s@?géll’]a(%bfl %%%%w%%ﬁoggﬁngné?ﬂ/ r%x%tﬁ%?cgngrﬁg%af@ﬁ?g,to provi de a
riser5 di sogpletnt and ek ateu sperbtionh frofPynEBas gy previdigd i Abld/ecoBmiBal at ed
fromthe r‘ililgc,1 Iﬁ/ani, ul ation of the riser disconnect between the riser latch
posi t i on™&HEY ChEATIREH ORHMNAIIR 3B ¥5%: | AneTRRAAIBE prowidss rparabs aafl meres faxi al 20
reci pr ocabkiAR iafwdiiRBad nd BOPUySEANDEGinth P B A% rg:ga NP Gnsk MG ROR 1L 2CK
near the rig may also assist in econom®¢ ri Ser epPoyrrent and recovery. It
is a featyicm oy bhnidized whish ewglogsbieatijoipitontetiprssecded by meas pndlipgpasnzect

syst em whi.c he reconnected after disconnectj.ng t.he mal e and fenale
a sconnedbSntprl ey oo SABRIEE Sh B4 Hreth S rERHAT ot Sl e Ty  be
r epedl edinpoeolodeaicogneaich. Husk eqiRatR sagdand biringeABR LHO h1sh 8R Y @nQfierhile S
enbodi nent that the riser disconnect nay be mani pul atéed between the

connect R ofitime sritectiag apbdiplavinsstboerroticers isiditonceflenjdinamey be and/ or
el ectri gﬁﬂovidgﬁ'g'tﬂei' Give ot S tfd'rh QP&i%nﬁéﬁf{b dACL‘(Ql%‘EOCEE@ﬂS%P Eﬂrgglpa? lﬁ%s acl?egne% | oyed

for oth pur poses, the riser I'sconnéec oes not requi e JULY
2004 WD 01/ 861t isideGh/objsotlof/itid Bfiboditnenizo atovtleappratsiing nodant toi rslagvddpdi ment

that the ri.ser. di sconnect system be | ocked in the riser latch or
it ocko SR isHUTPR SR PR P TBLF IR ASoT Gl meyia e vt p eI t he
risers divee oM ehbeihektPrdvits akik@diiwbhded: &G Ral mey ﬁ@%ﬁ?&ltbgin?erégc ked in

the latched position, and after installation the ri'ser disconnect” may
pr ef er ablegiPFasaigethe HPRSE Kead relathviete theilewsr risethsi on mai ntains 5 the di sconnect

in a latched gor iy ra@%i)jg&tve of this embodiment to provide a riser disconnect apparatus which
may be easily and reliably manipulated from the rig, Manipulation of the riser disconnect
between the riser latch position and the riser unlatch position may be performed by simple axial
20  reciprocation of the riser disconnect from the rig. Moving the BOP stack near the rig may also
assist in economic riser deployment and recovery.
1t is a feature of this preferred embodiment to provide a riser disconnect system which
may be reconnected after disconnecting the male and female disconnect members. The riser
| disconmect system of this embodiment may be repeatedly connected and disconnected.
25 It is another feature of this embodiment that the riser disconnect may be manipulated
between the connected and discommected positions without subsurface hydraulic and/or electrical
. umbilical lines, Although such lines may optionally be employed for other purposes, the riser

disconnect does not require them.




These advant ages may enhance deep water operations by facilitating
enpl oynent of an inproved, nore cost effective riser and drill i1ggJYk¥i2004
whi ch may save considerable time and costs. The subsea riser disconnect

may provi dgo @fssfahaci ng the BOP stack on or suspended j“%kT/é%ﬁébﬂ%st he rig
or drill ship, thereby effectively elimnating placing the stack on the

ocean 10 flogt. By mnim.zi.ng the nunber, of sybsurface hydraulic and

el ectric _lJrrbiol_?fScagﬁo quﬁt&e’ofit%%gl&q%g}t%glemqu &{%?ﬁﬂneﬁ'iﬁé'ﬁtémim%’é? lockeg &t al
days of 1hi gisdrilateh BENNIEEKeE BYRGhe TRE1HSIo8HibE dThdlidel bysiae, ﬁﬂ}ﬂd&g%@é iser
configuration and alternative enbodi nents thereof, "as di scl oSe I%er ein, may

be par t i diBfoaReo) ma bE instabied whike the ris¢r| dissgnueatis deskpd intthelgtchodyiositianongd afier ot her

wel I's wh I . arl ey -consi der.at i.0 nd,.where the wel] . may not
be i nt enﬁg%néf@rh %%@%h%sf%ﬁgcéﬁagﬁﬁm%%ytr%ﬁ H'élpa‘fg’ %@nﬁe FRYeLmpER o of
t hi s ®nbibdidivesninetitint littled cosfgrdiosconnect system nay be enployed wth
re-entry risers as,well as drjlling and conpletion risers. Although the

preferred e nbjg%ff?r%qﬁiantag"ss_marﬂ eplgnes fleap WaFQPgiatigns; by fecditpfingomplesanaat ofvng
dril i ngintrSRl, Btk @Ebt%ﬁs&%ﬁd%ﬂﬂ&%%%&eﬁ%&ﬂﬂﬁf sﬁxtzdéJé) E&%bl% Lifiteland
al recipr hods I'i"ed

di sconnect nmani pul ati on by axi cation et rIrlaly e app
equal | y. &gsts| Thepsub@@ rispsdisconustalay progolefbrgiliciny thaBOP ataddi yr snphddd jasts

fol |l ow wel.l conpletion, Subsea Riser. Val.ve A preferred enbodi nent of a
subsur f 2‘% 2o %ljseetf‘g ?fé#@eslhfpngﬁe{%%g&%ﬁv : 6M%g Bﬁﬁgﬁg‘F sSta‘%(S’P Re0fefthg t he
I Nt erd or fisdr, ByWakimiBRgehe dalberb Bk fLSKydyaliY 8nd SibHQUEbiAd BhedJOVeTENt Of
the riser 25 above the riser valve (generally, the upper riser) relative

to the roseectyys|apdlilhand helslings|soeerglgleneeiais time mpebd saved: FhegpeefredThe subsea
Cystem  HEnd TRt S ARG R AT b Bl SR U Wi B Bkl BT Ve, 1y

be cl oselk particutolyj appi¢ablrfordrilingandpoinpletihg exblaapnn@otlicd Weldf whert 8B kosts

di sconnect.  The subsea 61iep'ser val ve érrgg/ 9 EG, JU::]Y 004 WO 01/86110 .

PCT/ USO1#9 # K86 ConiIgBinp ae st Yot Rotrtgedusr produstion giter weglidpstingat t he
BOP g4 ack may be positioned on the rig. A preferred enbodi nent of the
subsurface riser valve provides for the riser valve as a distinct,

st and- al one pi tscedsocf feeingiof thamembgdingént iy thigeisenvidcoprsd systpmmerydieyerployied
combi nat \;s/l%.pre-entry risers as well as drilling and completion risers. Although the preferred embodiment
i illustrated generally in terms of use with a drilling riser ins;sallation, the concepts and apparatus

for riser disconnect manipulation by axial reciprocation methods may be applied equally well to

20 risers used in completion and re-eniry operations following well compiletion.

Subsea Riser Valve
A preferred embodiment of a subsurface riser valve includes an apparatus and methods
for sealing the interior of a well bore, below the riser valve, through axial movement of the riser
25  above the riser valve (generally, the upper riser) relative to the riser below the riser valve
(generally, the lower riser). The subsea riser valve may be positioned at substantially any point
along a riser system, preferably below the riser disconnect such that the riser valve may be closed

. in conjunction with or prior to disconnection of a riser disconnect. The subsea riser valve may

-9,




5 wth r riser and/or drill pipe disconnect apparatus. The riser valve is
preferably used in conbination with the riser disconnect, such HgiuL¥e004
riser valve is positioned below the riser disconnect in order that the
interior ofygolepigr riser and well bore below the riser be
hydraulically ?sol ated and confined. The |ower end of a \r{)i%lsréfr%ogg‘)f{?/ﬁe may be

seal i ngl y;_connect e to th r end of |l ower _riser, a well|l casing, a
wetl | hoatsEPRERR ARy ot s eorttol-eneh ey GoBop Sefmay by ptisuptonte sor
val ve mayigbe directly or indirectly secured to the [ower end of the subsea

riser disconnect. The subsea riser valve includes a valve housing encl osing
a val ve seal i Agrefemeseambogiveengof thesubguifese viatrivelve penvitiee for e rissc eqpvecalal y

ext endi ng; £ ion of . the riser valve. | i nkage .or,
connect 'o%sarrﬁacg’rgtrf%l g%é%%% %%8 ﬁﬁéec@fpn%eﬁ{e)welﬁpwy D& 5‘@%&6%1%@ Iy dp ?cfgébl?fﬁio%}e

act uaf i owith sisereandioetlsill pipe dist@@ect\ippatfusEPhedfebiheaspefedBfusdlth Nay be
opened inr pnse to axial tension in the riser system A | ockout device

€S : . >, .
similar TERRIRORyAh e nEfE diseumgeswieh thetiths sisertvelve ispositighedthslnve the risetbove, may
be i ncl ug | j : riser.valve in
ei t her thg&\?g}a %ﬁgh &Iggre%%%%]?@gﬁ/@eﬁgﬁgégﬁy%&‘%ﬂ d@ﬁ%&l%gﬂeﬁ%@?&l‘@eﬁ@% emay be
| ocked i hydedicalbeineldied esd ¢dnfined Ftisrigwemest af & itdr osivefnay besdaiitgy c@Pesyst em t 0
aIIowth{%t iser to f'III W th fluhd and to_allow circylation of fluids or
sl urri es th SRRThSHH 2 1Q¥pnTisgr e Faﬁlﬁg’é‘ﬂﬁl&e OROHhEE FRed spmpRBeRalle system
Whente heugpe eiid ofhe/eibadadistr vl ridySeQMedifor IRARRAY t¥uB@ thi RRRH end ighal | ed
and cenented, tension nmay be exerted on the riser valve to nmaintain the
val ve se¥PFHFissedsonnsch t he val ve opened position. Prior to closing the

val ve seali . 4t D he t.hr.ough.bore.of the riger

val ve may be n?%err%g%g f om@%@ﬁe %?%%E%%#ﬁgﬁéﬂs%g‘éﬂﬁ SCRHE PR ax?alave,
such t hatalvdwtuatiby masdral elegopieathedxtenaingffropethy uppy @ortibe bvde Risériaiveal ve

cl osed apnd val ve opened positions. It is _an objective of this enbodinent to

t
provi de’ &H2EPH PLTCHRROTANY RRTAYY cotnestdhe val tealns mepber prd thevalye poiuation ang

vel 1 19or @ameboWh i€erviaBR may D | ' idnliner
10 16 T S04 ve 0nr ser o° P tfﬁ%%?g%?‘%E%géﬁ%%%ﬂéﬁ‘%g‘ga%iﬁggﬂﬁ‘é‘%e

val ve sethf riaey sygebe A logsoubdeviceniiibam to the ddvkoutidsdre deperiternonshe rizer disconnect

above, may be included with the riser valve apparatus, to lock the riser valve in either the valve

opened or valve closed positions.
The riser valve may be locked in the opened position during installation of the riser
20  system to allow the riser to fill with fluid and to allow circulation of fluids or slurries through the
string prior to applying tension in the valve system. When the riser valve and riser system are
properly positioned, installed and cemented, tension may be exertedr on the riser valve o
maintain the valve sealing member in the valve opened position. Prior to closing the valve
. sealing member, components within the through bore of the riser valve may be removed from
25  within the through bore of the riser valve, such that the valve sealing member may freely move
between the valve closed and valve opened positions.
It is an objective of this embodiment to provide an apparatus and means for sealing the

interior of a riser and well bore below the riser in response to axial motion of the upper riser
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rel axed such that the weight of the riser and the resulting closing biasing
force may close the riser valve, effectively sealing the well BgraJbgl2004
the riser valve. To open the riser valve, axial tension may be applied to
t he upper ﬁkﬁﬁy gpgd val ve actuation mandrel sufficient tqQxRILARE the 5
riser weight 8 cI05|ng blas force. The riser valve may be opened and

cl osed reﬁfat nee during well operations. It is an object of

this enbSamgene daam eHasd v Erse@a%%emﬁél% tsagion / hoHFu AT MayPe h t he
riser di saﬂ;&ra%ﬁ&m & Y t and
wel | control syst e%ﬂiofa 1213{305%&1?‘%&({& tﬁ@%ek]%ﬁrﬁg&b@ﬁgegﬁ)ﬂg;ﬁgcﬁ%h% g bor e.
Such necKiast eddel stfegtivalnsaatinghe Melhbnmbmms usa:rnra]ire Taopdni thatisen galpé agiahg t he

BOP st ac nd rel.ate control e pon or ar..the drilling rig.
Such arr geng SheY bn&';‘?g'é\ﬁg%h?.“@%‘ﬁﬂsﬁf §3§%u?79é’ﬂm Gl?f itfigient i ayercoriatle

hydr adl i eisenedight an@tleshg bigaforaemtink m&lvaiwewbe%a@& AnBMbRAIRALIHIENT and
the rig. Concurrent and subsequent axial novenent of the riser may also
unl at ch Bfledidunesweltereratienyipper riser fromthe lower riser. The rig and
upper riser SR i of. .t he.we i,Ll e the
subsea 15 wel X%%gt 9&1%% S\fgﬁroemal %%gttéc}ég%gﬁ%glﬁﬁél &e??ged]ﬁ%%n&@gh%‘ﬁ%hﬁl ds
Wit hi n t higenidchnizot © prdvidel asmadhammiry @ma&dhsﬁfmgcmr&cmb%urmﬂ&oltsﬁt@ﬁ @t de a

subsea riser valv ich ma at ed between the opened and cl osed
osi £ onSOeENA IR S Eoubiee aroRe (SHh PR IOA ALY P sy R
Wit hilp t BRivaknee e REBOMstaslk RPN AGCy Y coRlb R éld al\éﬁtflﬁ% B tﬁé‘&lﬁﬁgﬁé

system thereby effectively elinmnating the ne hydraul 1 ¢ or
el ect ri cancharangemen nwy sighdicentlydscreas vs@adosﬁﬂ@y nhmmtmg Hytdravdic and/erat ur e of

this enb t al ve full. _bore open t hr ough
bor e. Thggpr e?i el?ébgrgc T il%egp eR‘/V%Fn Su\gsea eé’iu eﬂ’gant%ﬁg ‘{"/@cg%%ﬂt aﬁ‘g “:t?éﬁ%ﬁ%qt nay
provi de axial Motdaadnt b&the Ak niagaao hhm;htah@dl@tdmeeﬂ feldPp&frisar L theQbwirqishr. Of

t he upper_riser and |l ower rijser. is another feature of this enbodi ment
that t he LBF BBAPJ BRPef risss may fheyeatl ﬁ%‘iﬁ T5BopRoNITE g siras of e welb apfile eaubsseand

al ongs dejeR@onted SHive RdMaidsh cbiltfs w¥]gg u%%&ﬁdqgu : %n?t!h@ ! Qr a riser

system or a riser disconnect na ined with a stan "%l one riser

val ve and/ or 8tihdso &eqimcaoﬁhmgm'boément tAlpreddeat subsh yisertvalyerwiddrmaebeve may be
|ntegrated in n hou a. riser. di et ratus. Both
appar at u¥" ;'fiageél q elﬂpgn &P ﬁlfée sigigns ity i‘f‘gﬂ“ ‘t"(S’BFle%BE"g tHfhg bot h
the -11 HMecBAdicsl ﬁﬁ@é’ment within the valve mechanism is provided by axial movement of the riser

systern, thereby effectively eliminating the need for hydraulic or electrical actmation of the valve
20 - sealing member.

It 1s a feature of this embodiment that the riser valve provide a full bore opening through
bore. The preferred riser valve, including the valve sealing member may provide an ID that is _
not less than the minimum ID of either or both of the upper riser and lower riser.

It is another feature of this embodiment that the preferred riser valve may be provided as

25 - a separate, stand alone device, such that the riser valve may be used alone in a riser system, or a
riser disconnect may be combined with a stand-alone riser valve and/or other separate devices.
Alternatively, the riser valve may be integrated into a common housing with a riser disconnect

apparatus. Both apparatus may be compatible for use as an integrated tool combining both the
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WO 01/86110 PCT/ USO1/ 14566 riser valve and the riser disconnect in a comon
housi ng or body, as both may be conpatibly manipul ated by axi alqg Q0EY @004
applied at the drilling rig. It is also a feature of this enbodi ment that
the riser y be installed inverted from the pref Lentation
descri bed g?od\%fﬁguch that the val ve actuati on mandr el igbggﬁ%@% %d to 5

t he Iowe]rdserrivs L ‘ﬁ sin%ecgr wel |, head. In ei.ther, the Er ferred or an

i nver t ed eRDEAC ARKES PR OPRISCL 103 HOTIGRAoUHRE oRhefi¥ i REb dngy haropwatilyn i n

t he uppemahipaRred biruxadthiibPRlied Sty HQIAL gt her enbodi ments of this
inventjon is that the riser valve conponents may be varied such that the

val ve seal i ngltabstnes fepimyand this embedimenighitdhe risanyelee hay e ingtyiied iseesed frigm
menber , . rot ational eyl inder. nenbers, or. gate t seal i ng
10 rrenbe?is%%h‘]%r ?f%%%teatrhxﬁs/?osggg%aﬁlb%% S‘fl?glr%aét E%e. Va}ﬂ‘fletacé't?l%té(i“i Ry o@i"?fé Ofor a

ri sers5 vathedowantisbe cashaydrivgdintee, f reitherthptbRiredg MAcWried chnbeERetty BE $isqf
nbers_from axi al novenent of the upper riser relative to the

seal i ng . [ )
| ower ri g@?"?“ﬁ’??mw teéi"@@d?ﬁ?é@tmi@%ﬁdﬁélt-u_s and nethod are disclosed
for connect nanaidiha? RARRCG! I oABolARRY oPBdihARGGH is s Hd dider PR STIT NG
above a drill pipe disconnect apparatus fgrom a lower portion of a drill
pi pe st edmppniontk owy bl eagkdsuonthetthe spipa salingmentibe nthyibelof pitge ottics tana®el may
be positjoned.at substantially an oint along the drill string wherein it
oy b cORNY Sirt B meBbe alR s Bl bty RSt b e PP SR || ol pe
string fmembbREorREBdrifRIsealfngtri@ntihd. | ABbma8Y6 BnBidBRQRNRE b RS vafe MR tRe
required in conjunction with disconnecting a subsea riser disconnéct,
and/ or i fPofiggreddercniupplsingieach ofherg types ofssalingmenghers figrny exiakmeotement ofthe be
desirabl g. 1.0 r ing the rig due to approaching threatening
weat her. egng%;f?l%%%itgféhed%%g%%féct is preferably used in conjunction with
the subsea riser disconnect and/or thé subsea riser valve. Prior to closing
a riser v;ﬂsl%(,e ﬂmd/or i sconnecting a riser disconnect, rather than pull
the enti PEULKIPE ISCORNSEE| | | pi pe 25 above the riser valve, it may be prudent
to tegporaril XpyahandaR bRt BisaBsdffol dfndlfihd hndliiRBnikib e ﬁf/@ﬂ%@% el ow
the riser val yg and the drill piS_peS digconnecté. I'n such e ent‘f t he ArI;IScffIb
pi pe di 348 pwentringpbow alrdtpipndiscasted eprrgtes from b évenpottion pf sdull pigkve, and
t he uppef..di ct: i 0 L. Ri ul.l ed.up t.a.abhove the riser
vai ver " suieie RGP IR LESn B blaffs” TS ubl b Gl ndRobfoRA

* substantially any point along the drill siring wherein it may be convenient or desirable to

disconnect a portion of the drill pipe siring from the remainder of the siring. Such disconnection
20  may be required in conjunction with disconnecting a subsea riser disconnect, and/or in
. conjunction with closing a subsea riser valve, such as may be desirable in advance of relocating
the rig due to approaching threatening weather. The drill pipe disconnect is preferably used
in conjunction with the subsea riser disconnect and/or the subsea riser valve. Prior to closing a
riser valve and/or disconnecting a riser disconnect, rather than pull the entire string of drill pipe
25  above the riser valve, it may be prudent to temporarily abandon the portion of the drill pipe string
. which is below the riser valve and the driil pipe disconnect. In such event, the drill pipe
disconnect may be disconnected at a point below the riser valve, and the upper disconnected

portion of drill pipe pulled up to above the riser valve, such that the riser valve may be closed
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16 JULY 2004 WO 01/86110 PCT/ USO1/ 14566 and the riser disconnect
subsequent |y di sconnected. The drill pipe disconnect nmay be sel agtJVEY 2004
operabl e to nechanically di sconnect or connect the upper and | ower

portions ofyoiy@Edh! Pipe string, in response to novenent o5 304 ak&h
mechani sm while al so providing axial and rotational strength conmensurate

with the _strength.of 5 the drill pipe in use. Non-rotational engagenent
corrpo_nenf'né&ﬁ?ﬁ?g%t qcp}&e&tcfggseﬂmqt}p/ﬁ?spﬁgmatpql.” pi pe disconnect to carry
rotational stTBRS&EEpibOdibeRmaltnldy b3S elyApRaBE & &@Shaﬁim%ﬁaiﬁﬂﬁec%r adrill
pi pe di sconnect apparatus nmay génerally inClude a nale dri p! pe

di sconne€&fmsglithevrpshenddovennattéond of & firilh pipe sifing.do meseartse trembesment s laeh e

di sconne i e a.collet nmechanismto |atch and, unlatch the
mat o andcPeaiat poftRes BEd: G SrelBahRetlicrdhetivalp B e b
whi ch5i s tirniriyige i esevadsh-RtdiohilehgdgRneht copPshdntsQRayditdnaud within takanch
posi tion. P\é\gfn the latch sleeve is in the collet unlatch position, the

mal e dri PIPegissentaride ermeetatinealisaesserd] e drilisiiged from engagement with the
f le drill pi i : i
o 111 SRS oA ST o0 AL RDAF 1

menbers of the drill pipe disconnec e secure
string byatobilepips dsmnpecomieniber apd adanbie dnill pipk dishenndetivhdmipr pEhetthsleonnect . I n

BT e ST e BRSS9, TR OO el e U

di scomnegiscommyctnidbde AlatchkRBABHaPHOIEMARL 7R is S Ble befvddh §cBlid &dcyet hod
of operation for the drill pipe disconnect ?enerally I ncl udes providing 20

and oper BSitiRp apdpicplet upleteh pasifiomnWhen thedaselusleess isrin ke, collti unkatdbgposition, the
modi fi catj 8 pi ' fier St senbl y. t ypi Ly be
enpl oyedHf’ior anp 1#%%{02#&%1;3%?@&%%%&}5 gsc?{ri\ rflré)c en%? elsntelolﬁ %ﬁ%rﬁ?’xﬁﬁ@%ﬁ’\é?er ,
subsequediscdnpedimsndenect i ng the drill pipe assenbly and recovering the
male drill pi di,scoppec nber to the rig, .the second assenbly nay be
‘nstall ed. ThoheBup g g&)&iﬁéﬁ%@l}%ﬂﬂﬁmﬁw g fill Bips dispenmestarpy besatuged

r eCopsecClyERMMERII Fif¥ stlikleoy@hnBedion Oﬁe&om@a@P@zﬂdoﬁﬁeT (la?fgg?i?%?xﬁ&it} i, el e

reconnect menber wth the fenale di sconnect nenber. desired
t he nal epicésdhneehodirasribdhe eppir enveofftesmble dift emost meytinghedetathrended boe type

re-unl at %%F]%III{'I Wille RIGwRL Qr;[dhoefrthe female disconnect may include a threaded pin type tool

joint.
A preferred method of operation for the drill pipe disconnect generally includes providing
20 and operating a first assembly and a second assembly, which is 2 modification of the first
assembly. The first assembly may typically be employed for an initial drill pipe disconnect
_ installation. Thereafter, subsequent to disconnecting the drill pipe assembly and recovering the
male drill pipe disconnect member to the rig, the second assembly may be installed, The second
assembly is provided by substituting a male reconnect member for the male disconnect member,
25  to reconnect the male reconnect member with the female disconnect member. Thereafter, if
desired the male reconnect member and the female disconnect member may be re-unlatched from
. one another. '

The first assembly for the drill pipe disconnect may be installed in a drill pipe string, such
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" The first assenbl y for the drill pipe disconnect maybe installed in a drill
pi pe string, such -13 16 JULY 2004 WD 01/86110 PCT/ US01/ 14566 tfgaiutire004
coll et mechanismand | atch sleeve are in the collet latch position. A shear

pin may segiyfissiife position of the latch sleeve within Lsconnect
housing, in the collet |latched position. The string of Ff’ﬂsgl{)ﬁ%"zﬁc

e B S P S0l B DR S S oS0
the dril thepiopitioflbSBORRRGlecrRPRIR Hale BscbMBARARLY iSEE US&@ﬁ‘ghlaé‘H&f&og?g&e’e” N

string. In the event it becones desirable to disconnect t
di sconneéfngaidilbrprinepdingthe drill pive diseemettyaxbaregeatedly insated ipoartdvathdedwndr i | |

pi pe Wt kj tching ball, o t .-cl,osure device may
D" ar oppedt b oL Site e A, a8 o Oh B il B with o cHT i ik Ty e The
unl at §hi Hyeadablly semmyedsweiziiin thgldyillsefmlg. on t he unl at chi ng seat such that

hydraul i c pressure maype applied 10 to the drill string fromthe rig to
cause the |at ﬁhtﬁg F‘@é&%g‘?‘?&?@ﬁ@@frﬂflﬁ@ diproanechibp del gipadiseorosiand tenporasilyor

posi ti onpMheh&r : : A d T n it he femal e
di sconnect m%ﬁaﬁ%ﬁé@%ﬁ?ggﬁ? ?Flydlg%@gﬁu scggﬁgp%%fa%ng?ﬁgﬁr% o
t el escopFlesure yevice hdy ewdrdppahihrdngh thenpper pattis ohdiit hipsehdie fhe A8 dosd eThenl e

di sconne nher.. and r portion of .drill pipe wthdrawn to the rig. is
Tor econﬁﬁel%{‘lﬁ?lﬁ al}‘%f‘%segﬁ@oﬁ%é’ § Cé’ﬂn%e?tﬁmg‘ﬁ@t?mhépﬁﬁ%’éﬁﬁwpﬁﬁer,
the nml etosthean string Sy rigfo sdie WBILHNISORNBEL ﬂ!?sﬁ?ﬁﬁ;iﬂ%}d hSeRbYHERd

wth a positignable latch sleeve that includes two unfatch grooves, shear
pi ns t hat® pPesitieewhee theweollchdags gy apleichrftom gngagerndrit vgthsibatfernald disaonnect

t ensi : ok | g di t
Subsequently e BAMod R (AR mchlfe MRy Bl R SRR it o e
bore. A featathilisgpripedt| meralyer} dxeinthb endle dppathetthnanish 220 vbhe Fhitidd oPEME piler | NG

for sealj seating on a latching seat in the latch sleeve. The | atching
seat nayWRg%%%?%ﬁ’@al%Wthi n the latch sleeve by shear pins. Hydraulic

presssir e may beo @esnk the WialddistornR@ nfdtel wittsthe feR e ﬁﬁ:&é%cﬂn@tﬂf)erttﬂeﬁﬁﬂgﬂﬁmhhe

doubl e shear pins at a first shear point. The latc eeve nay en nove

downwar daseemblhy 1 ¢hsl wale disaermeettmenldr mayrbetpyoddedovittes pbaitiatabledstch sleeve thatch
Lo hecindalifs %ol R Sovel REP S e BEVRE RS 6 SR RoedSE W 1hing G
. an cxtension tube on the latch sleeve. The male disconnect member may subsequently be engaged
with the female disconnect member in the well bore. A latching ball may then be dropped through
20 thedrill pipe string for sealingly seating on a latching seat in the latch sleeve. The latching seat may
be secured within the latch sleeve by shear pins. Hydraulic pressure may be applied within the drill
string, sufficient to shear the double shear pins af a first shear point. The latch sleeve may then move
~ downward from a collet unlatch position to a collet latch position, such that the male and female
disconnect members are again securely latched together.
25 Hydraulic pressure within the drill string may be further increased to until the shear pms which
secure the latch seat within the latch sleeve are sheared, allowing the latch seat and latching ball to

be ejected downward from within the latch sleeve. The extension tube on the latch slesve may

_ receive or caich the ejected latch seat and latching ball. The extension tube may provide a plurality
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25 Hydraulic pressure wthin the drill string maybe further increased to
until the shear pins which secure the |atch seat wthin the | atghygl ¢e004
are sheared, allowing the latch seat and |l atching ball to be ejected
downwar d f{emg in the latch sl eeve. The extension tub atch

sl eeve may ré@%lltl@e or catch the ejected Iatch seat and ?RIﬁéilnmgsgball The
extensi on.t u royi d lity 16 JULY 2004 WO 01/86110

PCT/ USOl %%% (r)ﬁ? Xfﬁ'@ﬁ% %”?Serﬁ%lﬁlﬁ%{ﬂ G PEY %Pd1 %W"éfrpeﬁm%eﬁhﬁ Hderipp pEthe drill Pipswer
portions Nﬁy&ﬂﬁcb&kﬁiﬂl@ﬂwﬁﬁ RQiddf kilrbuddicREdrin A é‘%ﬂﬂ : er eby
provided thr ough the drill 3|c[)f)pelthr ou%; borepgﬂ g S&I% é{fﬁudﬁa}}%

ci r cul at &8culpfe tbgwghﬁ@uwppr@ndmwmns cyfcﬁ]uetdrﬂl"[spassfmg'né['}ﬂrhtbﬂ sepi 428 1:8dhidgN Q.
The | atch,g n.with ext ensi on tube. As
an alternatl vg | ns% ea! é %18#"\1?8 %(ﬁ tgfﬂéﬂvesﬁlﬁ a%?%ge@néﬂﬁlﬁflé“@?ﬁm@ t he
| at chSseand qadmgaliedhtb]ilgpabaidllata]ﬁﬂg bACRIdbdR i \Be lafthGkbt 888t BRY bbﬁ%ﬁh’ﬁ% bal |
within the exttg%}qsmn tube, the latch ball maybe recovered to the surfac

Fluid maybenson s be dchhsllmayiberegpyared o Bae@@rfa@asﬁln@nmﬂvam@mmommm

th h F@d-n% hi

' ba::(lzutg o] ?ﬁ%/cgfjﬂrl% %ncl:lg!ug #%Ol%k%%e p%lg%g?rﬁg peﬁ%m erﬁ%ﬁ ﬁiegélgﬁgga}?ﬁnat ch

t he mal ebmhtbﬁhqﬂU#a:edeﬁmcmgaect fromthe female 10 drill pi pe di sconnect, a
| at chi be .dr.0 df I 1t | at chi

oat . tydr aul T B PR ST ATRB0 Tk Hemale L TP RcHPes Grmtn Bty

sheanot hanu@qiald@cahﬁaraw-@:aatcﬁh%a alBREPBAIBRIeR tordiashi ?Js%mr%ﬁ*b% Jd@f%ﬁtc%kn eve

to nove downward to a re-unlatch position, ‘'wherein I sconne
menber maSALDRYdRRtis@FesTe RrRbied PHGInhadrlkoip témahb@rbmwﬁh@rthadduMEﬂmmqjh&d to

agai n 1ot LA g o TR SR et R R B P B ron e frepe

di sconne Maleahmnmtmerahﬂ/nmy bﬁ@hﬂﬂfh\nﬁfﬁjcﬂ@thutfénhdla @ifconficc® hieﬁﬁ&r a0 rQblersh@r e
i nstall at.i In a | and based installation,

}h eﬁ) _ a%l and based installation.
the dril Fedi& WrihseHIcatIc-REgepieal threnale discoment sicatbaemay popgsin ferdressed asr i | |

pi pe1st r dadrib&bbvedr FRYndeigesi rabl e to provide above a geologic trouble
spot or near a casing seat above an open hole section. It nmay be desirable

to provide a %eéfdlmﬁiseqme@am@mm@:@formsmmweutﬂ:ngneiﬂlenanoﬁ“ Steredistdlibtiont r i ng
wher e ba I onRne ifficult or
i MPOSSI bﬁM {%gd gc ?%\?tgﬂat%o%‘r {illl CE ar g§/ed| W‘tagl@ aﬁ’r@l cgfcé’ﬂ]becf Bayprovide for

a disconnect point in the drill pipe string, such as may be desirable to provide above a geologic

. trouble spot or near a casing seat above an open hole section. It may be desirable to provide a

20 convenient disconnect device at a point in the drill string where backing off or disconnecting

otherwise may be difficult or impossible to achieve, particularly in deep wells or along long
horizontal well bore sections.

It is an object of this embodiment to provide a method of operation and an apparatus for

. disconmecting an upper portion of a drill pipe string from a lower portion of the drill pipe string in

25  aquick, reliablemanner. The preferred disconnect method and apparatus disclosed herein facilitates

providing arelatively simple and reliable disconnection point within a drill pipe sting. Some of the

components and mechanisms relied upon for operation of this embodiment are recognized as
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hori zontal well bore sections. It is an object of this enbodi nent to
provi de a nethod of operation and an apparatus for disconnecti ng ANV P04
portion of a drill pipe string froma |ower portion of the drill pipe

string in W%%I?Gfibli ck, reliable manner. The preferred di %‘f{ﬂ%@ﬁhs&m hod and
apparatus disclosed herein facilitates providing a relatively sinple and

reliable gdi | int wi,thin driJ|.pipe stri . Sonme ofthe
conponen téséheg%lgnrg}g c éa‘ﬁ?%h%m?lg’l S?l(éhdaslf'ﬁ Sﬁﬁflﬁ’h%& %GFW%%%PW@B@%% Aed are
r ecogni z edataype-hyfrailic sbaksY 2004 WO 01/ 86110 PCT/ US01/ 14566 general |y

reliable rrech?n_i sme, such as a collet nmechani sm shear pinned conponents,
and bal | and l<@also @y ndiash af Bin erabodaaent fo providg agdrilbpipe disbyrmedt appartths snd

enbodi meRfesidd iR Al PRl pRaArat ys an t hod whj ch
may be man; pulvg{ugl\gh%ﬂ{eﬁ%%#drgetfyl ngoug%gﬁr?é;\g@ﬁf:% foqft(?gllts’s 1%%-8%}21;% 5 FfEtFWﬁjds,
ext er dal mBipwiatiopddvates ondalguttvbasf dill pips tordiebisest. AhistibolinRnPRotifes method

di sconnegt Ttha%u ﬂbgdi ment. provi des net hfd and apparatus for di sconnecting
an upper 44 apnaggjus " ESHTPImEh PR FHhign P %ﬂ‘?lépl%mg?@@cq]@wﬂbﬁecﬁwﬁhﬁi | |
pi pe st 1 1a50 ph SR dhyind>@bdl ARG ARl B IAE RS REER R ik hOnHLAL O 8
| atch nmechanism The drill pipe disConnéct can also be actuated w a
portion dfieerilipipe disponseeticasalss be achatadatithampodiontoli the dnillsiringmifshe Hatott cfaignnect
the dril | ' ismwith the dril. tring .of f_bottom of the
10 vl | BsRe0f T IeAREG RAAR, B el oHan ity Gt e e

appl i1ed twallbbe, dissosndotion gy bilg reliuirt that 4Hi@er Srbdsiiebe 3RMEE t NSnErORe: bl | -

It is a feature gf L!;Qi s enbodi nent that an apparatus and nethod are

provi ded PIRSSIEaNeRT fiegPed 48 upper and the |ower drill pipe sections
after they hang IegRedF gikd j ' e r.and.| ower
drill pipe sections rerayﬁ%gﬁig)g-engg%ggn é’{%ﬁ Fﬁgﬁ‘?’%@%‘gﬁ%’& dﬁé%g%%r&e%“ga
bal | and thenppenmoil shergwendiilbpibe sscpomssertbet lave beurddcynieetetl alntthis bibodipeey and
| ower drijll pjpe ctiagns. It .is also a feature of this enbodient that the
o't ch s apbiRa B ELANT0r thuohad Bisteotianeid St Trpea noapRgPH and
thereby &gslying hydrinilie prepRALE SkolieBGONAGCMS ufRe mP6RRAGA Sipdsecligal r €d. The
drill pipe reconnect and di sconnect apparatus and net hods are sinple and

reliable to oféwakpaleiue pflis cahodimentiiat dintr-letsbeddrilipiptissoivmmmeay subgeqacrdlyi | |
Pi pe striypngnaichdl h; BRLEY ﬂcﬂﬁgﬁdgqgﬁéa{ea "Yisconnects and reconnects as desired. The drill

pipe reconnect and disconnect apparatus and methods are simple and reliable to operate and may

save time and costs in disconnecting a drill pipe string at a pre-determined location.
20 Itis yetanother feature of this embodiment that the drill pipe disconnect may provide an apparatus
" and method for rotating the drill string. Non-rotational engagement members are provided which
may provide rotational strength within the disconnect apparatus which is substantially equivalent
to the strength of the drill pipe.
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20 It is yet ‘another feature of this enbodinment that the drill pipe
di sconnect may provi de an apparatus and nethod for rotating thegdgijlLy 2004
string. Non-rotational engagenent nenbers are provided which may provide

rotati onal h within the disconnect apparatus whic antially
eqU|vaIent“§%o t g strength of the drill pipe. -16 16 JU $&§E%%B%%>01186110

PCTI USOlg.l 66 .B |eff cription o the Drawings Fig. | is a sinplified

pi ctori al—‘rgg?%%ﬁ%@@—g&drl lling rig, a riser assenbly, a riser

di sconnedig, 1 i gipRfied/bicfial @pldhlafien 6f g &Hﬂuhé i fer a%&‘é?nb%( %is!e]{ difloRSect,

di sconnect _in a drilling installation. IS a

i |1 ust r afitlser @iveaa $tiinge L#dlElpdlasdeldnlépmemmnmectdnadnﬁmgmsmlaﬁdrom a femal e
ri ser di sconnect menber, with an upper portion of drill pipe disconnected
froma |lower portion of drill pipe. Fig. 2 is a cross-sectional view of an

upper 5poifig, dA iof pﬁtohhlsﬂﬁsteﬁtﬁﬁ ONAEi8dr nifes@ithyect mbibr ddeBshebidd #rdf a female
cross-section. Fig. 2Ais a side view of a riser disconnect |ockout as

shown in nﬁ‘?rdhscﬁnnePtﬁn%mle‘éc‘R%%PF@F]P%@TO# driflj pipe dsqomnested fivgsa et patian of/i ew
of Iomerdggﬁhkon of the riser disconnect assenbly illustrated in 15 Fig.

2. Fig. 3ATs an enlarged view of a collet mechanismillustrating a collet
mechani smin a | atched position. 20 Fig. 4 is an enlarged half section
illust raEFi 099 the riser .di ¢ onnect cqllet mechani sm general |l

i | ustrat et l%a EPR-Sediong) gev F%H%P%P%’g%ﬂ {SebHEFOnyRcs aFsebly 1111‘+S§éfﬁdm

di scaonecgtost-ak@lt wherein the left half of Fig. 5 illustrates the |ockout
mechani smin the | ocked orientation and the right half of Fig. 5
illustrates 25 the | ockout nmechanismin the unl ocked orientation. Fig. 5A

d
Icfogsslse?tglvg'ﬁ\%f %1%%\55%\» Olf%%rSF %%ﬂt? ﬁ%‘t’kﬁu ?SS %’I‘%’%fsﬁhﬁ% Ry °ﬁg?ds°neﬂtta6%es and
stop dinples. -17 16 JULY 2004

Fig. 3 is a cross-sectional view of lower portion of the riser disconnect assembly iltustrated in
15 Fig 2.

* Fig. 3A is an enlarged view of a collet mechanism illustrating a collet mechanism in a latched

position.

20 Fig 4is an enlarged half-section illustration of the riser disconnect collet mechanism generally

illustrated in Fig. 3.

Fig. 5 is a cross-sectional view of a riser disconnect lockout wherein the left half of Fig. 5
illustrates the lockout mechanism in the locked orientation and the right half of Fig, 5 illustrates

25  the lockout mechanism in the unlocked orientation.

" Fig. 5A is a side view of the riser disconnect lockout shown in Fig. 2, in cross-section through

the lockout pin illustrating retainers, grooves and stop dimples.
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WO 01/ 86110 Fig. 6 is a cross-sectional top view of a riser valve
assenbly, illustrating a ball pivot and the ball |inkage adapt eys JIFLY.2004
is' a side view of a ball type sealing nenber shown in Fig. 6, illustrating

an engagen®ffoysei’ 0OvVe and engagenment pin arrangenent. lf,'bgmsguh 662
Cross-secti onaf view of a subsea riser valve assenbly, with a valve ball in

t he open F 6§Soséti on...10 5 q’ 8 is,a cross-sectional top view of a subsea
riser val el ScEERBTCRIaLIOP Yigw ofg tisen yalverasseablip illusprting aball oot andethaball val ve
mandr el givkfde addpkeg. O is an enlarged hal f-sectional view of a subsea riser
valve with a valve ball in a closed position. 15 Fig. 10 is a
cross-sectional view of a drill pipe disconnect in the collet |atched

i tionpinihi:al Ly Ji.nstalled incl udi Latching ball. Fig. 11 i
Cr oss. soutd Ehaf™ e viBRd et fee Sl B ok b b M Pipeiar ofbsemnt 10, °

Wi t h fhegloateind cpsgventpivedagemear d to the collet unlatch position. 20
Fig. 12 illustrates a |lower end of a second assenbly, a nmale reconnect
menber separated from the upper end of a fenale disconnect nmenber, with

he f . . . . . |
the te WHF%S‘?‘ %é&&@é&%&n&ﬁm% of b LibSda k! Ddve ﬂ?eﬂib}[lﬁénﬁ%‘raﬁ%ﬁ/e bl ‘i-]na%? gﬁ%ﬂ ect

gr ooves. ig. 13 1s a cross-sectional view o pipe

with thepesttmnd assenbly, a male reconnect nenber engaged with the female
di sconnect menber, in the collet unlatch position wth a |atching ball
seated. -18 16 JULY 2004 WO 01/86110 PCT/US01/ 14566 Fig. 14 is an enl arged

i 11 usor aFign8isaf crédd@eticaDiop Ofely cTAQUSkeA AscFlvBive ddem¥iytilfustthl Alehvatleeve
di spl aced downward in the collet |latch position.
lockout device and a valve mandrel guide.

- Fig. 9 is an enlarged half-sectional view of a subsea riser valve with a valve ball in a closed
position. -
15 Fig. 10 is a cross-sectional view of a driil pipe disconnect in the collet latched position initially
installed, including an unlatching ball.

- Fig. 11 is a cross-sectional view of the drill pipe discormect illustrated in Fig. 10, with the latch
sleeve moved downward to the collet unlatch position.
20
Fig. 12 illustrates a lower end of a second assembly, a male reconnect member separated from
the upper end of a female disconnect member, with the female disconnect member illustrating

* non-rotational engagement grooves.
25  Fig. 13 is a cross-sectional view of a drill pipe disconnect with the second assembly, a male

reconmect member engaged with the female disconnect member, in the collet unlatch position

with a latching ball seated.
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Fig. 15 is an enlarged illustration of a portion of the disconnect shown in
Fig. 13, with the latch 5 ball and | atch seat ejected into the1lgajgiby 2004
sl eeve extension. Fig. 16 is a cross-sectional illustration of a drill pipe
di sconnect W re-unl atching ball seated and the |at noved
downwar d t%ﬁ*ﬁgﬁg%llet re-unlatch position. 10 Fig. 17 ighgﬁéﬁﬁégﬁsectional
view of a drjll pipe di.sconnect collet nechanismillustrating collet dogs
engaged ghgt H 5 aP&ﬁ@{?@gdﬁ%sEfﬁ?ﬁ?é{f srerpechitigwinyin Figr Fh titighe lshsleatser s

connect i gigplhdtd dowhrd HBRIBbL: oR Podidi, CoOl | et engagement ring. Fig. 18. is
a cross-sectional view of a riser disconnect enbodi ment including a
non-rotational key 15 engagenent head which is engaged with a

non-r ot ati_o . HULY. 2004 01/£86110 PC USOL/ 14566 Det ai |l ed

Dosor | pe i o of Bl b lidnand oo B e Gutngor SEpv B D s ik igen | zed,
sui t abl ebaAppidilaeli sdanejbaed RISHDBEA sides@éxidlisimonnect, a subsea riser valve
and a drill pipe disconnect according to the present invention. In one
enbodi ment, this invention includes three principle assenblies, nanely: 1)
a subseapjyl L SES iASsarh . tlser. .vxalve assenbly
20, and 51 'g@%tﬁ%g%gggugﬁﬁ%hpl pe |%f€(])[%|111§§e %%@ﬁ%?@ﬁgﬁ?é"égégfﬁmﬁbaﬁhsﬁég t hree
pri nci pl sddbskivblsicese mayedodpwamvaxd Wekk dofistaredmiatdhippgitivimnst al | ati on, separate
and apart fromor in conbination with any or both of the other principle
assenblies, or primary conponents. As disclosed subsequently, safety
mechani SFg. [Te akfosk-B6dtiedAd ot s1H RiIBAGS GRS BlIR: ASHRRRNI Rk &YENt

i nadvertent operation of that assenbly. 10 Each of these three prinary
conponenfgs sogagedwith@ femgle Wiscumptt oyambei andl illighating the ingérmconnorijng it leish™ Wi t h
one or b f . r.ori ._conponents, And each of these three
conponeﬁ@%&ggﬁgﬁgﬁF§&$%8F%ﬁéggﬁ¥ﬁ'ough bore extending through the conponent
along a central axis 15. The central axis 15 may substantially be common
to each ﬁnd al | conponentin (I} i.s understood_and assumed throughout this
di scl osurg; 1& f crafsrseeionpbvipg of plises disrommeehembedimenidaslyding a nawrowionngey c

seal $5 N@igWidnltst ARG BenfREd wfﬂ@@ho@ro@ﬁ{ohbﬂ&}nar_ seal may be sinply
designated as a hydraulic seal or otherwmse. 1Tt is also understood and
assunmed that all connections, secured conponents, attachnments or otherw se
joining of two or nore conponents may effect a seal
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unl ess designated otherwise. It is further understood and assuned that the
terns drilling rig, rig, work over rig, and drill ship, sem -sygmaysy 2064
and related terms may be used interchangeably 20 and not in limtation.)
One or nor ti;pns of a preferred enbodi ment of a sub- '

di sconnectﬁ’gg@én}ﬁ?y 10 are illustrated in Figs. 1, IA gegfrﬂ%‘l’@@gﬂfﬁor

seal i ngl npecting a lower riser 28 extending dowmward from above the
nud Iine_}éﬁéﬂ?c?%’gﬁg Sed AHROHHEBSa subsea wel | bore WB with an
upper riser Bosaxliaekaa HaMIMeT duifbRMnBLcEbA b il SR 1 QuhdE é%ﬁéa
subsea riser 28. The drilling rig 25 DR may include oati1 ng types o

dri | |i ngtfer yalvemdydull pipe disemingdt agohidingin dhepresent inwmbion r midok embodimentJihis

posi tion; b L ig,DR is..not fixed with respect to the | ocation
PP he i batto s bl S RO herndf” ) it 1R Bt abpb 0 D
vel | bdr ea Wisearigr yalby asseriiiROtand §) HRBEAL ADipetideBinebNBlenthe30. | 158h of these
di sconnect asse@ y 10 may be selectively activated to di sengage and/ or

r eengageTEeCPIBCHYE appmbliss mey Wertyyidgd mapdidling useligtivasssarkiswed apanidr @ ov t he
upper ri 30 ol . I L] ser. . The seg riser
di scon ne%fiﬁba{%“glg Er]bVIQi;El %gy Q? Eg&sﬁggee é@x\?ﬁx\}%&?@g saggre'g’l%%/l&z g'§ PPﬁlgfyd?"l”i‘H"%%‘iﬁ%e %6,
the dri {lisclpiep subseguanivesifet Guealnatistizenayebd hotded Bithinyeaet phindifle laskdmbE to

through bore and a central axjs 15. Both the through bore and the central _
axis 15 %y%“?gﬁ?fegﬁ?ﬁeéa%P?Og{h%ﬁw ‘ong a conmon central 5 axis 15. The

ri senodi sConnEh cAoeee ks phithal ﬁ@t@mb,eso%waﬁﬁayeaﬁmﬂ&uﬁm I ch
may be - secured to the | ower end 37 of the upper riser "35, and s a

central SP@EcHeR Wit gna Pk effbe eheroringry corhponeits dhnddiagrafihee thressenbl y 10

alsoincdﬁﬂﬁ 1ol [ [ jally receivin the mal e
di sconne%:t néﬁ%%%%@h@é@%ﬂa%ﬁéh g%%%ﬁ%“%?%éggoﬁl eﬁ}ec ﬁ%%eﬁ%%n% izl

secur ed #&xs LppEre cbfitralmetis 19 nody stibbtankiaMyele donBdn t38achldne all cS@pordh&C aRRect
assenbly 10 bor e, opening, such that the mnimm]ID of

id full .
the thro rs%%é‘?‘éggslflwgd &F% T ogitlus displature. 42 allprals may hedbotiyiysravtip sepls sadeat er
t han§ hepddRm@fic #aid ﬁ&%ﬁﬂa&ﬁlﬁjljjlfgfmé 16t HRARGTarR212 881 InQY6E si&lﬁgiy degigﬁatéc?{slt j ons.

Those skilled in t he art will” appreciate that a riser nera ay be
conpr i seydsfulic geallonptheovitro dbia plso hederstepdand assuond that dlighmedtions, sécoredpr ovi di ng

a_condul bk 4o QRAGHE s e lebikdinklsS e PR W fuBre o AQHMAR oy Ak b OF @

unless designated otherwise. It is firther understood and assumed that the terms drilling rig, rig,
work over rig, and drill ship, semi-submersible and related terms may be used intexchangeably
20  and not in limitation.)

A One or more portions of a preferred embodiment of a sub-sea riser disconnect assembly 10
are illustrated in Figs. 1, 1A, 2 and 3, for sealingly connecting a lower riser 28 extending downward
from above the mud line ML through a seabed SB and into a subsea well bore WB with an upper
riser 35 extending downward from a drilling rig DR to the lower subsea riser 28. The drilling rig

25 DR may include floating types of drilling rigs DR such as a drill ship and a semi-submersible rig.
| The position of the drilling rig DR is not fixed with respect to the location of the wellbore WB. The
lower subsea riser 28 ma'y be secured within the wellbore WB, e.g., by a cementing operation, such

that the riser disconnect assembly 10 may be selectively activated to disengage and/or reengage a
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15 bore WD that typically extends below the | ower end of the riser, where a
portion of the lower end of the riser is secured within the sedgeflJLVaoow
the nud line M.. Riser Disconnect Male Menber As illustrated in Figs. 1, 2

and 3, a sgplyRssenPly 14 may provide a pneunatic seal iRpcphRey n]i%)g)“
connection between the outer surface of the nale di sconnect nme 12 and a

mati ng i pner of the mal e di sco nber. The mal e

o poaenPoet iy G widlechlit o5 O oSS S0 S TR o2y Thenrer 42,
whi ch naybe CrHdRE6degHsdr@istorineviRkseiBE, 1D9he fubkdteraliR REEmbiyD0! thS@ilDipeBd, ihser
connector collar 41. A lower end of the upper seal man rel 42 may be

- connect e@ril pipediseoppest 3@@«@1th@weléb%vv@rm@@aphmﬁa%ﬂhrcgshbqrn@da@mtrai axgldf the

I - 1,
wni on g B ERARCRk s oo IR 6 SRS by ol AERL RN St
mandr &l &4s My be connected to the | ower end of the seal retainer 61, while

the I ower end of th | atch nmandrel . 6 genegrally incJude the | ower end
of the nale dT}éec‘b%%gléFO%‘Fﬁf’éﬁ‘e 4 %ﬂmﬁ‘é %?BW?"W BERPEr )2 E‘F h gy dee 63,

as showngdelrelri e fowedl BYd B of 1€ hﬁ%‘?ﬁsér@stiﬁ@ Hadlh Eéna%%;‘isaé%&n@éalérfg Hihx(s 2004 VO
01/ 86110 PCT/ USQOL/ 14566 of the ch mandrel 62, and may circunferentially

sur r ound Théwset discohnerhademblyd2 alse mchidessdemaslh élsccpmectt grembshidior asralizarestiveg

desi red pat One or seal nents 54 so, C

packi ng RaHeosHgy SR g erey Al T e e B B b SiR BelPer ¢ e
| owenoseald 1mdleedwe5@se1tm TR Ret AR otRB kR 10&:@1&&&@& fufl BorRRPerdife sischal
retainer 61. The seal elenents 5433€y circunferentially enconpass the outer

surface BethaainigwerIsebhe papiahdrresy herterrisroprrel eraembl 18 iscarH & prggeater
arrang errﬁﬂh 1:h(3f %f Xﬂé{lc??gﬂe ofq.lge ‘g’ﬁ. 5%& ﬁfwle?b§ nhé? s@clhtoﬁsg nﬂtlds% Qq.ﬁémﬂ ﬂle%lﬁ The

seal elenents need not be Iy cont i nuous ower sea
mandr el Eg@xecmﬁihﬂmmsbmmo@an&naﬁmb&tomns@toﬁ tubakar m;mhentmasmga kcemabo thigoughe

| t t he f | f th
Rasebl y DS MRy R i o e G D 6 P B Lot e S8V RB DPPRGI A R cal
el emggt s bglé WB bRt {ypale efefkDRAChe REPSHI Jk8hd Sser, WHBEUSHRELH JF thlSb@td erdel ow.

A riser interconnection device 40 maybe i ncl uded forrel easabl y securing the
mal e di sebinde is sepyrpé within the sdabed belpw thg raudllitedhnect menmber 18. The riser
i nt erconnection device 40 may be '

Riser Disconnect Viale Member
As illustrated in Figs. 1, 2 and 3, a seal assembly 14 may provide a pneumatic seal in the
20  connection between the outer surface of the male disconmect member 12 and a mating inner surface
of the female disconnect member 18. The male component of the seal assembly 14 includes an
upper seal mandrel 42, which may be connected to a lower end 19 of the upper riser 35 by a riser
connector collar 41. A lower end of the upper seal mandrel 42 may be connected to an upper end
of 2 lower seal mandrel 56. The lower end of the lower seal mandrel 56 in tumn may be connected
25  to a seal retainer 61, which may be connected to latch mandrel 62. The upper end of the latch
mandrel 62 may be connected to the lower end of the seal retainer 61, while the lower end of the
" latch mandrel 62 may generally include the iower end of the male disconnect member 12. A

commonly known latch J-slot groove 63, as shown in Fig. 3, may be included in the outer surface
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actuatable in response to axial reciprocating novenent of the upper riser
35 relative to the lower 15 riser 28 froma connect position to{g JigL¢3994
position or froma release position to a connect position. This

reci procat {yifheMgneENt may be effected by novenent of th%c'fﬂﬁﬁfm'é'sser 35 at
the drilling rig DR In the release position, the male disconnect nenber

12 d theg,f | e di t b 18.. b | ed, ,th by.
per m t 1 RoUkAURLRrRF s g e shrognerRialieripd Sy mhai Onan titgs fhe
riser 28patfn Ghowf s sedhdielawd pdfleriRef erring to Figs. 1,3 and 4, the riser

i ntercohnection device 40 may include a collet mechanism 60 for rel easably
i nt er connect i A phEER seal HlaRGih &6t alspe pasamonty kiown as ackisgglementi Bephvect

nenber 18. .. ' | el j I

0 SconnebysiEPARER) Hodk dd\ubityliile T BIEP Rabthahdi U5 Bihelh bdTpliR .,
and the eomhdrel42 amdkhageas reteineg 630 The bal clembihte 54 halyechogheewialf2noBypispleude a
plurality of collet arns 76, and each collet arm 76 may include 25 a coll et
dog 78 fﬁ ter s q%&i oWy qeékm@}d%égmgizpaﬁﬁ@u‘éw WEGHRAAFE IR PGV i ded
in the i BARK mAtHaiAiG &1t nafyd Aol AHS TROs] 8E4E 185 Med hbhelRHRY SoffiniGRNNECT

menber 18, The collet latch sleeve 72, a plurality of collet arns /76 and
cor r esponidngthe powerakaltryargifel 1561 ad nthydhs ppSitiomedie sets,rat exthlentemalsaldng thempared

about the exter,nal .surnface of t atch mandrel .62 for sel.ectively.
Doy confaiae AR S5e BSfoent 3 LBoTRRRES or st kst U rebigide e
of caobl ebeallBEIS raBpiatit 33t fBeengadihetheGedd @MteRid 54T The G@hdl@listrheh nieh®EV €8 %2,

the plurality of collet arns 76 and the |atch dogs 78 may be axially and
rot at i on&isfussadan Betail BelgBout t he common central axis 15, with respect to

the | atch nmangdr.el : . ' ¢ . ol | et
| at ch sl eeve ‘gggémllﬁ%c?%%&{ﬁcg%g%oﬁ %;b;%lﬂmgi dg?%tz éb@&%ﬂu%@ﬁﬁiﬁg}sg r gtm t he
i nner sunfember 1f withh thecoinbletdidcatreht sératry 8.7 Th¢ dvaimtercdbrercciinmtdeadce 48 sy kS f or
a di stanc fficient for the latch pins 74 to. engage t l.atch J-sl ot

o oove. 65usiie inregbtd ' axkl FostRd ey Ferntei e MR E o 35 robfive e e of
| at chspi fser 74 froMlaQohktRt gosiioRlto SFeRAMSoABoNBFronPd rolcBeG RS ol 19 c8RREMSitioh Ne

| atch J-slot groove 63. The plurality of collet arms 76 and coll et dogs 78
are pr efTbs zsinyossting moneaefr ataype pivoteddy mayemens| df die uppereisersS abihe dilking Tige

pl ural it y,0f 7 : pd .. [ t he
Col et | SFtn B afhe og; et dihofiey R P 2l SR e B
secur ed maybéendoopled, thardbywperinfiteng mecianing Bepraedtiof 2f tHeelppay riskred Scfadnh e 16wirch

sl eeve 72.
%ser 28, as discussed below.

20 Referring fo Figs. 1 ,3 and 4, the riser interconnection device 40 may include a collet
mechanism 60 for releasably interconnecting the male disconnect member 12 with the female

_ disconnect member 18. Components of the collet mechanism 60 included in the male disconnect
member 12 may include a collet latch sleeve 72, a latch pin 74 and the collet locking sleeve 80. The

collet latch sleeve 72 may inclnde a plurality of collet arms 76, and sach collet arm 76 may include

25  acollet dog 78 for engaging a collet groove 82. The collet groove 82 may be provided in the inner
surface of a latch housing sleeve 84 of the female disconnect member 18. The collet latch sleeve 72,

_ aplurality of collst arms 76 and corresponding plurality of latch dogs 78 may be circumferentially

spaced about the external surface of the latch mandrel 62 for selectively interconnecting the plurality
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A portion of the collet |ocking sleeve 80 may extend axially upward al ong
the outer surface of the latch mandrel 62 for a sufficient distagcsleVaood
that, with the riser disconnect assenbly 10 in the | atched position, a
tapered portion 81 of the collet |ocking sleeve 80 may be circunferentially
15 positi o 0B¥iikeen an i nner surface of the coll et dogeCT7/8s0amsé@an out er
surface of the latch mandrel 62. The tapered portion 81 of the collet

| ocki ng i eddiced@B 78 writhcthe tczélebﬁbméﬁ. Thecdlletlpich sleevied@ cthe pintadity cfobllet trntbogs 78

the col| o SLREMFRE R g e <AnSom aririien B eft Boraroe okl my  ng

81 incl udeswmsﬁeapterma&unﬁaﬁ&amhl ch nmay taper upward to a
circunferential upper _edge. A load bearing shoul der at bottom of the collet

20 dog 78 nay%%oré’a?fﬁ&tﬂthé’éps(?ﬂmaﬁaﬁeﬁg%ﬁmﬁﬁcg%lﬁf&éke‘@ﬁ% Bbﬁéﬂtclwmﬂﬁfm%l | et
engagisng plidtﬂlﬁe B.Hia0 nawdrh Bbm thOmkd: BgHrh @ﬁﬂ@caﬁﬂt Mda& BedvR2 kd dESHRANRGRE

assenbly 10 is in the | atched position. beari ng shoul der at top of
t he col | 6 f@rcﬁgdlst&mﬁyfﬂwnbf@pﬁ@ﬂﬂ@wm74 to&dgatmditqlatgh §hlotiprdeve &t indbpeuterend of

a coll et Ve 3 nec is in the
at ched foiReBEATIgn BRARY e Tuhilabh Bk PR ARES e AR Bl pime g 1
2, 3 and efgeed the dbmiaef the laschil-sBB gextes3d S‘hqﬂw&htj' off el driae 76and cblld% @ogd¥l78 are
generall nd. of the | ower riser 28

maybe co r?ﬁeé%r\é‘@{ﬂ g’i‘atﬂg ﬁ:‘tgéﬂ; lgagtg{glrﬂlﬁdog; It §?PV§:%EE Pr"g% waohet%%

i Nto A SWhER dodieisl Reing d¥Bawi BromeRPdoMedhSk ABRRGY. TIRIoAR lobldny sRAREKMELy
01/86110 PCT/ USO1/ 14566 menber 18 may i nclude the | atch housi ng sl eeve 84,

a seal bop&vmarbptwemed thghe mr%ndoémerlgﬁclgwu@el 63pelopribe pofletlaichalgeverg- sl eeve
84 may al so iR oHﬂ)?lotf?% chETRcR QlEév'e%E t%eitgﬁd&% ?%ﬁwﬁ?ﬁﬁﬂﬁ%&%gﬁt@o a9

the collet groove 82 for coupli g W t e conpanf o onponent's of the
col | et nefthatdtgrmagioel 6Afwrassufﬁgfleeinﬂstmce sirh thahtvoth thoust discoshetaseenibly hdin be

attached r e a. | .casi 5,32 or her .compongent ,. | at ch
nd of -t PePEHPRBRE £BParLeditEon 8 Shiie e Rl P gty

Ci r cursf erpesiticret bytwebd b mnérhﬁrfice Bfthe Sdllef dige 79 ind auledfieficd Wit 1ngh Maeeve 84
for rele receiving a securing the coll et dogs 78 . of the male

di sconne ME@F Gﬂ%éq?gleeﬂf QQBgSI?W%SQ’éZTWI%WWH&e%%a@@f% be
at t ached chfet dbgs ﬁsomrm@&de&hﬁéa%fﬁ@aétcﬂoﬂﬁﬁreﬂ@ Cﬁ%ﬁ Ad® éi%ued% 8 pugui de
34 may be secured to an upper end of the seal bor'’e receptacle 58, and 10

may assi. $ESAZMSAINE §hi g outrsuriieef the edlotmergingringb inchesthe taperdasutfeneaihich
di sconne (iﬁay%@pﬁfwa}@ todﬂ“gﬂcﬂngerential upper edge. A load bearing shoulder at bottom of the collet

20  dog 78 may be supported on load bearing shoulder at lower end of collet engaging ring 81 of collet
locking sleeve 80 when the riser disconnect assembly 10 is in the latched position. A load bearing
shoulder at top of the collet dog 78 may be supported on load bearing shoulder at upper end of a

. collet engagement groove 82 when riser disconnect assembly 10 is in the latched position.

25 Riser Disconnect Female Memberx .
Referring to Figs. 1, 2, 3 and 4, the lower riser 28 extends upward from the mnd line ML,
generally toward the drifling rig DR. The lower end of the lower riser 28 may be connected to a well

~ casing 32 which extends through a seabed and into a subsea wellbore WB. The female disconnect
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reconnection of the male di sconnect nenber 12 and fenal e di sconnect nenber
18. An entry guide retainer 52 may be used to secure the entry 1@gudey2b040
the seal bore receptacle 58. The entry guide 34 may extend upward toward
the water surface fromthe point of attachnent to the femal e disconnect
menber 18, WPOHSALY r ust oconi cal | y expandi ng circunf er enceCT/E$Iei4ivs f or ni ng
a generally 15 cone shaped receptacle defined by surface 38. 16 JULY 2004
WO 01/ 861m@nbepdi magaciude sigdaich b@tsmaslswr%ﬁe@mmmkmmptmsamdsamehw gu:ldh tion
to the la al riser nne nbly
10 rmy | RS M e PR AR pbisPE bt e SRR SR

uni nt ent i enahe dilsergeg 62t topfing \tlﬂﬂﬁhmtxh@aﬂbﬁm@m B6GhoneREbRke olaﬁetﬁa{e@ﬁﬂlﬁsﬁf
femal e di onnect r[ﬁr?tﬁ g The riser disconnect 5 | ockout 50 may
typical l'y éa“i'i‘?@ﬁ enthok thelefeB ARwsineisTs (mas hegritachsr yo @%PPR?@GQdWéal“Wﬂtcﬂ%mg

connecs i 032 or othdSdodpoRértO R 1388 e TR A B Rbing Bk %{ay%%dle QWBliet bos Gl 82
assenbly, when conpressive forces nmay be eXperienced due to running,

installi n@cmr%#%%meﬁ@em@f plagchdipesingsteeve §4denreldisatdpreneving and
assenbl y s;gn.ﬁ? & ot herwi se normally remain
in the unl gg&c%gsﬁo g?éﬁﬁ%‘é 590%59# gl%gtgr(rf%l tensile forces in the
upper riser 33hplehend oﬁhcslatohhmtngslae\remma;ebﬂataeheﬂl% itle Boerwma oftheRalee and

the femal e dj ct Reterring to Fi the riser

di sconnecfc‘c“‘p{ glgggu‘g“ r@?g& é'?ag&’%fﬁ:‘;’fe o ag H%@?F%de%ﬂi“ffse%bgrﬁ&%ﬂ@f’eﬁﬁ Bt and
gr OOVE) asESmdistin aligBing ieekale AicoARBIIRGbet @Gdﬁﬁuhe RRaRERESHNBR IN¥mBEM 8 BEring

provi ded on the nmal e di sconnect nenber axially Dbetween the rlser

connect or®gnschpn ofthemale disgonnesiaiemberd R %?afﬁw@ldws‘eme@@?e@pﬁ I3gAngntry gide 1, 2,
2A, 3, 3hetather B mBALE y

ci rcunfer gtﬁitﬁ‘lfral I ?%Poe%dgg Sg&r?&ftﬁég%tﬁf%%degif atggséfb&ﬁ%éggmé%?%ea © entﬂ’dr el
42, each Susiekbmey g*t@@si/@wauf@toa@whmfm wurfacd ﬁmk@lsvtpoplt nf @Gchiidné toahe feoraleTor e

O o0 RSB it RS ol SRS BB a0, 201

Each 4 ooese shdpddnedeptiele dafimddrbyuludiace pRIr t i on, at the | ower end of the groove
43, the circular portion having a dianeter that is larger than the width
of the groove 43, as shown in Figs. 2A and 20 5. A riser disconnect |ockout
housi ng 48 maybe circunferentially positioned on the external surface of

t he upper seal mandrel 42, the riser disconnect |ockout housing 48 being
axi ally noveabl e al ong
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the central axis 15, on the outer surface of the upper seal mandrel 42. A
ri ser disconnect |ockout pin 46 may be provided for each | ockout1gaiiopyeoHa.
Referring to Figs. 2A, 5, and 5A, the riser disconnect |ockout pin 46 may
i nclude a round shaped upset 25 providing | ockout upset shoul ders 45 and
havi ng two YWopE¥ilWg fl at si des where opposing portions ofCTB®UIsSand shaped
upset are renoved to provide the flat sides, on an inner end of the riser
di sconnedtis¢rddikenneqsilpckant Méphanisunded portion provided al ong a maj or axis
bet ween the rounded d havi n | ength that. is | arger than_ the

di aneter of t ea%ﬁhonig?gegﬁtgﬂ?%aﬂwgﬁgfe@f}@% - HydIser S"%@F‘eﬁt@ﬁ“%w WO
01/ 86110 uyEALUERH/ risébditcohiet bobitut T 16 previdd itBvdrntorRah@tionaldisinRguatn bo t he
di anet er in 46. Each | ockout pin 46 nay extend frominside of the

f ot )
riser di %Wﬁgfﬂks%%%%wmﬁafu%% figp s, femgle sliggRuneciynembrs 8. She aiser digppripot
f ur ni shedodobs(BnafHRiaNF BE bRk if Bl 1RRBRAGTR R Sy algﬁg% QRey @t%n!n- Békiotr enc h
| sconnect oC

(not shown). The Tound shaped portion of fhe riser ut pin
46 r enui risstillatipnandeementingof heuppir swldnwergiser @senblyk whien dvopsdssie B8es mayg e

respectiv 43 illkustrated in .Figs. A, . sp.ing | oaded
and/ or thesg%r%g%ﬁ;&ru e%{) %gl?\é]\?\nngé %Sgginérag crné?ngﬁnﬁgl?e B %i@g%ée erﬁ%%“iog‘i‘e%ed

Wi t hi n t hieseribiet0. dTEe dsen eltscolnectkoukbut BUa kN Gthérise QoBRIBGeman K thvARickgr oove
53 in each.l OCkOléﬁtlﬁh%iE 46.t 0 g%gvi de resistance to the pin 46. Such

conf i gur atFBR" Heky P ‘E‘V"Eﬁ@{? OreqS MAHGRRPERTRET I oo giepiutiscotnestipa offhs el | n
addi timn, didobithetioRhitLindR<TaMSle BidcofBatt R iNer DReBNAY IodRA. 2104 ChRUTHQLRRE! al |y
around a portion of the outer surface of the |ockout pin 46, such as ninety

degr ees, OskAUiGikBRY PEiERRYibacompised o tahoddun pasind ismese pveshiyuTepisoper
rotat i onadiscQie&NbatduP 5o Preririily In%?ilﬁggntr%w?det'ahogltﬁ% 3%8 sohbRf %%@e@’lzagxiaslgom 'n

Fig SA, may be provided on a por pin 4o 10 €ehsur
proper r éspect iheeistrookesttandladl ackbellovecdcalutandich 5&6 ori ent ati on. A | ockout

sl eeve 44 may ncepntrical i Spo round a rtiqn of the upper seal
15 mandrel 42 Bgﬁﬁ%%eﬂg% nlda}b:2 ‘Xt queﬁ?’o‘c?:%ga %qeeoé\}’éorgjocﬁ?ﬁ'g %‘Hﬁﬁbg t“??g' ser
di scoifnecircimielentally grovigédig thél@iter amdaca of MaRppee fedll Bfndd1 82 ROKBHbusLBENE 44

may engage the ugger 1%33 of, %ge seal bore receptacle 58. The | ockout
sl eeve 44° fEOIRoLHte ¢ logkgupin 0. Fheone ecpere £r9o8est 43am4l3e have a fongarigdiichs 2

when | 0GKaishedidlFy uphotl R6wH RloREHE HppRP Rt B?,@ubstantially parallel with the central axis

15. Each groove 43 includes a circular portion, at the lower end of the groove 43, the circular

portion having a diameter that is larger than the width of the groove 43, as shown in Figs. 2A and
20 - 5. Ariserdisconnect lockout housing 48 may be circumferentially positioned on the external surface
of the upper seal mandrel 42, the riser disconnect lockout housing 48 being axially moveable along

the central axis 15, on the outer surface of the upper seal mandrel 42.
A riser disconnect lockout pin 46 may be provided for cach lockout groove 43. Referring
to Figs. 2A, 5, and 5A, the riser disconnect lockout pin 46 may include a round shaped upset
25 - providing lockout upset shoulders 45( and having two opposing flat sides where opposing portions
of the round shaped upset are removed to provide the flat sides, on an inner end of the riser
disconnect lockout pin 46, the rounded portion provided along a major axis between the rounded

ends and having a length that is larger than the diameter of the pin 46, and a minor axis between the
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An alternative enbodi nent for a riser disconnect may include an apparatus
to facilitate 20 rotating an upper riser, a riser disconnect andg JULY2004
riser, substantially in unison to drill the lower riser into position in
the seabed. A bit 39 or under reaner bit naybe positioned near the | ower
end of theVP8U#HYjser 28, Referring to Fig. 18, a tubuPGKUSKyR456s al | y
femal e, non-rotational key engagenent head 340 may be secured to a fenale
ri ser di swordiabsidesvdndhois sutstanailyieqeal anitie éa@atgeof the pio A6.r Bichtldchmetlpinkds/maxe mber

346. The n e nber red.to.an o 25 surface
of a mamdﬁgl %Fd ﬁg%l}?%mges %th %‘T{ SFOIEIF%i?FZ( %%us%fi El“ﬂ‘%l? adEnB%g]te?Rdrlpﬁ%]Pq y

di sposed falhmaﬁmtkﬁl stippesockR &r chzupehelt wdhan Rmoﬂa@dm% eréi@h\(ﬂo%}féw::@n@lle key
engagenent he 340 may |nclude a tapered upper surface, which naybe

referred PW PBH‘;?@P kheyrisr fissemeeh lpckout pim 40 remging insiss of theaiser dispomset t he
nal e @nﬁedkohtrﬁoﬁsﬂ%lﬂs {108 bl ae 1 6&3@9%5‘&@ swWith the femal e di sconnect

nmenber. An -26 16 JULY 2004 WO 01/86110 PCI/ USO1/ 14566 extension mandr el
359 may ‘suppo#isiliswatedindlizs. hoA, wunsloadsd aid/tadyrested arptirvenise tecmel 18 herpios nay

SUPPOT U 3 6t Ko bl i mARHBBS Lo @I Rl RhuSale BOre L ecopt acl e, 358 my

connect omer g extension nandr
mandr el adeq@héickmutlpgl%ﬁprm;deare‘smmcé to&H@uS&&lSubl@é@ﬁgﬁreﬁ@ﬁ@Qb@eﬁﬁﬁe@ﬁﬁ t he

ext ensi on rel 359. che faC|I|tate rotating a | ower
et TR Fus oS B M Ebono Gk BE Byote 13 Sar oby JsRBee 10
The nmn- rcﬂt@hfe&ﬂﬂélly’@@é‘und@.'@@ﬂi@ﬁﬂﬁﬂéoﬂ&@ﬂfa%é@ftﬁ@l@clfb@fﬁﬁ@é 3dnA0Rhetls B¥prETOET

346 conponents, or variations thereof such conponents, maybe enpl oyed for
pur poses p prdeto Pq‘?éﬂﬁlemt?‘?qﬂﬁlﬁ@mpﬁﬂtl% tq T Propgaptatipal osigathtionof thedeskouigin t h e

over 11 ST St BhPRABA'S Abwl:fh FANSH Gy b ASKSHENING, RENALLAS:
rotationally drilr’:aml pul at’e ower riser ﬂfgkq rHoupper rigiwr .‘@B’ 16
JULY 2004056 m«saqsp@cuve@pktgs@xﬂma&@ IRkewpiDicaEnatat., CGeneral Qperation
sgfsgﬂr): Sg 1'[00 Iﬁlslgékeol!l% sle%&fe)zfﬁ’ nigy bg é!ncg'ﬂmr?all?f %gspgs%d a;['orlllgd Etlpgﬁiron %If ?h%ou%ggrcgeal

15  mandrel 42. An upper end of the lockout sleeve 44 may engage the riser disconmect lockout housing

* 48, and a lower end of the lockout sleeve 44 may engage the upper end of the seal bore receptacle

58. The lockout sleeve 44 is axially moveable with respect to the upper seal mandrel 42 when
lockout 50 is in the unlocked position.

An alternative embodiment for a riser disconnect may include an apparatus to facilitate

20  rotating an upper riser, a riser disconnect and a lower riser, substantially in unison to drill the lower

* riser into position in the seabed. A bit 39 or under reamer bit may be positioned near the lower end

of the lower riser 28. Refemring to Fig. 18, a tubular, generally female, non-rotational key

engagement head 340 may be secured to a female riser disconnect member to receive and engage

anon-rotational key member 346. The non-rotational key member 346 may be secured to an outer

25  surface of a mandrel, such as a lockout sleeve 344, which may be concentrically disposed around

" an upper seal mandrel 342. The female non-rotational key engagement head 340 may include a

tapered upper suiface, which may bereferred to as an upper key guide surface 343, to guide insertion

of the male member into non-rotational engagement with the female disconnect member. An
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operabl e by axial notion of the attached upper riser 35 relative to the

| ower riser 28, using the drilling rig DRto effect axial notidé JULY 2004
reci procation. The mal e di sconnect nenber 12 is latched 5 i nto engagenent
with the femal e di sconnect nmenber prior to riser installation. Wen the
riser di sCHAREI0assenbly 10 is installed on a well as PEHESOY14566 ri ser
assenbly and in the connected and | atched position, the upper riser 35 and
| ower ri s&teng@ mawlrelGSRway yuppad ére famsle nen-tatationd dey engpgensint yead a4anddnay

one- hundr ho nd.. d of for in and the
wel | casi n%’ gﬁtﬁy %%59‘ UPRSE %ndf:ﬁg S?/i@%‘fr%{?? @Eﬁ% 3%8“?’ §°@5ﬁ8‘ﬁ@g§e P%&r ei n.
The t apereadlofiby dxtedBionmandrbl369. ANGE&@EOAmMARITEliabgptd® ting S60GhdyContcel B Yehidbley

spaced betmeea the@%ﬂﬁﬁde of the pIuralltg of collet dogl1 78 and the outer
surface OCCPHRES Fefasiongrandich 33 fich grabedynent imay Sipalitels raseingedayed i n

the cal | @leGHiBOMaIH &nsgnmcﬁlﬁme csnﬂee@@bﬁmngeﬁl@mm@ct 6, SERMRAGL H&{Kpger 1215
carried through the coll et OCkI;% sleeve 80 into the ¢ ogs g as a
conpr essicygageent head 40 g A nemtpsagionad ey wembird4e mﬂlmmentaokvaxgtlmse,*M@fSG:hw th

t he col | 7 do

transfer r%élagﬁgﬁfts i bU%%p?o?;%P fo %%é{)\ég Ot%gﬁjah% e lfgl%tlﬂ\?%rﬁlé 1%? ﬁ&qjeafsié%% nt of
t he coII@uﬂdwgsmaﬂnmumhmnMEbnmﬂkmﬂmg@nﬁmemﬁ@ppﬁhﬁmgmkhﬂbmgmﬁﬂyﬁmnﬁﬂmﬁe|ng a
corrponen;tE f tr]%ﬁég%%ﬁ? dlsconnggt menber 18. In such riser tensile |oad
confi gur at G ™ CHPST ¥4 s in a latched position 66 within the

| at chigd- sl ot groove 63. A | oad bearing shoulder at bottom of the collet
dog 78 may be supported on | oad bearing shoul der at | ower end of collet
engaging ring 81 of collet |ocking sleeve 80 when the riser disconnect
assenbly 10 is in the latched 20 position. A |oad bearing shoul der at top
of the collet dog 78 may be supported on | oad bearing shoul der at upper
end of a collet engagenent groove 82 when riser disconnect assenbly 10 is
in the latched position. The |oad bearing | ockout shoul ders 45 of each
riser disconnect |ockout pin 46 are preferably normally positioned within
the circular, |ower portion of the respective |ockout groove 43 and in a

25 rotational orientation such that a |long axis between the rounded end
portions 47 of the |lockout pin 46 may be axially aligned parallel to a | ong
axi s of the |ockout groove 43. In such orientation, the male disconnect
menber 12 may be unl atched fromthe femal e di sconnect nenber 18. Tensile
load in the upper riser 35 may not act directly upon the riser disconnect

| ockout pin 46, Wien in the -28 16 JULY 2004 WO 01/86110 PCT/ USO1 /14566

-27-




| ocked orientation, the |ockout pin 46 nmay prevent any conpressive forces
in the riser from inadvertently unlocking the riser disconnect 1ssdh¥l2004
10, in that the | oad bearing shoulders 45 are not aligned to nove al ong
the | ockout grooves 43, as is otherwise required to disconnect the riser

di sconnect ‘38%?%1"5/ 10. The | ocked orientation may nor maP¢T/U#1436e€d only in
initial installation of 5 the casing 32, riser disconnect assenbly 10.

Q her wi seRis¢rdDisemiectt Gprexal@pexption t ypical ly remain in the unl ocked

orientation. n.the-ris i nnect .l.qckout 50 is in t | ocked
position, as i\qﬂe?eﬁg%g%ﬁ éﬁ'f’%’?ﬁé’ﬁ%?ﬁ%&lsg’éﬁmeﬁaﬁ@nﬁd%Séﬂf)kﬁ%%@ilwn‘?rﬂ%es in
t he upperopetabRibySaxbal piichvn if theauttathidll Qffer Rigerasi ralati v eRERWwePfisch NS, UdRRake

riser 35 .ative to fhe |lower riser 18. Conpressive forces tending to

axial ly ' HeDBip & puglmotign gerepigrogatiope Thegnalp disgopnst mepBer12dglalckedh as
may bes e)ﬁﬁﬁrdng%‘é&ﬁnﬂw{th B} iR Hisb%%&lﬁéﬁﬂef’ﬁri%ﬁ% :ﬂéeﬂiﬁﬁﬁﬁtigé. Wi Bel A6 upper

seal mandr el to the | oad bearing | ockout shoulders 45 the |'ockout pin
46, and %gcornectassqngdk @ is ipitalled gn povell hepart eferrisdi aseambiiend ih felcontected asd ng
48. \Wen ' L \/ r tanti al t the riser disconnect
assenbly]%g%h¥ﬁgggﬁg%$&%%§%%ﬁ%%%@l%§%&%ﬁ?ﬁﬁ%U%Fﬁﬁﬁ%ﬁﬁ%ﬁ?me%éﬁgr93§% gly
engage_aanfﬁemeimnmﬁdﬂxmﬂmdﬂummk&dﬁﬁuib&he$Mﬁi&ﬂﬁmmﬁgghjhﬂﬁhuﬁMIMﬁ?é32

conpr essi 15 .engage .an er.portion of the sea ore receptacle 54.
The seal ‘E%F%te‘?cg‘d%tﬁg%’é‘?’f‘éﬁs_%%% PR hesen.c Dipdenretiborion oreo Liebingreing ser
28. 110 t hingl80 edcdtmPirdhtiaBy dpBoct BewedH tREH e SihePhicAlty Bioll b 78NRY BldBREr  Of
the upper riser 35 relative to the lower riser 28 will result, thereby

per i t t i fYriRrcoEBisieeh magirelfd. capsingthe epllsbdngn tache cagagedinithe coblet gréava82 Beskout
Th 46 | Sei Lhe. o o : i ot of
Pin 46 i Sedsfle 1038 oh AkRAe &%&&ﬂé@ﬁg@&r 1§1§Q§&ﬁ&hﬁ%¥%&ﬁ%p@tﬁb%gts§@%¥§ a yO

the upper riser 35 relative to ower riser e ere
pr event i-rige codlel dugd V8 pt @eampdéssive lvad chrowgh apizagementrafl dercolfit daking eletvesOsattb| y

10. The | t: DI ' ly. in. the Joocked. orj.eptation.durin

Fonni g ABEAkcof T, (kB EloaRintnd o g TR B B iR

ri seris35.mohfttees thenghthie agzag@esmasftnslledogcinmihetie ol grdoe s, M8 chifet @BPYd €d t o
the ri ser&g’i sconnect a egbl c[}o, a rennt ei% oper ated vehi cl eﬁéRO\/), di ver
or other § awgamp%n@%e V’é%e WoRRePERTmber e Tapuch grms Eupilalepdicgniisumationss t o
t he unl oak&dicRpingRdih b Qiched BdsttioR BE (vithin S atbY s IR SHRL b3/ @%a@@éaﬁhgﬁoﬂéé‘ on
with the riser disconnect |ockout 50 in the unl ocked orientation. -29 16

JULY 2004t betia pithe collet dog 78 ey ba ampgerted on load bearing shoulder at lower end of collet
engaging ring 81 of collet locking sleeve 80 when the riser disconnect assembly 10 is in the latched

20  position. A load bearing shoulder at top of the collet dog 78 may be supported on load bearing
shoulder at upper end of a collet engagement groove 82 when riser disconnect assembly 10 is in the
latched position.

The load bearing lockout shoulders 45 | of each riser disconnect lockout pin 46 are preferably
normally positioned within the circular, lower portion of the respective lockout groove 43 and in a

25  rotational orientation such that a long axis between the rounded end portions 47 of the lockout pin
46 may be axially aligned parallel to a long axis of the lockout groove 43. In such orientation, the
male disconnect member 12 may be unlatched from the female disconnect member 18, Tensile load

- in the upper riser 35 may not act directly upon the riser disconnect lockout pin 46, When in the

-28 -




Ri ser Disconnect, Unl atching and D sconnecting Operation In the enbodi nent
illustrated in pigs. 1, 2,2A, 3, 3A 4,5 and 5A, to unlatch and 1d& Jdb¥r200Y4
the upper riser 35 fromthe lower riser 28, the tensile load in the riser
assenbly may be rel axed and converted to a conpressive |oad at the riser

i nterconnedYP81Bolidyvi ce 40. If the lockout pin 46 is 5 orPEHUey14566 t he

| ocked position the riser disconnect |ockout 50 nust be unl ocked, such as
by ROV decked eeentatierf drcelothrmt pins4d mdy peayamemy compreadiveoforddyn e gier fromned.

The | oad .bearing shoul.ders .45 of each rjser .di.sconne | ockou in 46,

whi ch ar é" a@&%‘@ﬁ&@&%& F s flige ?“?aﬁssl?ﬂ,ﬂﬁ@vb@?hab@? anéheaﬁ‘flg ftf?é‘}deﬁgéé BECti ve
| ockout  @oghsRed B, mdwRYldR Htbeottkr 8 eslBY a8 R tHcPwite Fe@lirddito MBlonRkd: RIRLRLI ON
where the.long axis_ portion of the |ockout pin 46 providing the |oad

bear i ng - Si6enmaehagsemply 105 The logkrd grippiationimedy nownallybe usyd pulyidp initiakingllatiomof
respeati ; ' ' : ] [N 46 1S
o 1 et % (ORE I el QREtthorcibi0. Winbh g Inco oAU A By
upper sedlc unarliedirientation| ative to the |ockout sleeve 44 is permitted, such

t hat each | ockqu roove 43 in t.he er. seal mandrel 42 . axlally. nove
along the r esg‘glg%liﬂ%e&fgrc)(gf(%ﬂl%ecp%koﬂ%%bggm tH%E’P 4 PR aﬁﬁgﬁ%ﬁﬁé’&?‘e nt of
t he uppernfFigi % esm@AbssivbFords id theuppeftser 35 paeibifdn unbcliig adid ot@vedofRmppar d,
t he mal e di sconnect @ber 12 noves downward within the femal e di sconnect
menber 15*.56@36 Ao eV TIseT T8 (HOPWwrgsHve {orcss 1epding fagris srove fhetupper riserc h
J-sl oy 9136 eAVIMMAGWerd&D8, JubSad Bhybt e@lgé?ﬁngeﬁ-d SRVRGT A OV T fNrer

continues, the latch pins 74 nove fromthe | atched position 66 in the |atch
J- sl ot giieatle soper gpal mandrel 9P tasthe iiad beaging tockws Fhaulsiers@d of tin tbokéns pincisl @d | at ch
sl eeve 7 g . D) - i | J.e [ 76 _and. 1t he

col | et d?&g} @8 ldr?g{)/l%%gg!i"d;ﬁoﬁée %gr?gﬁirs %fkg%a?%&ﬁ% tgﬁl&%sgl%ttlﬁé co Iagglgl%?g%nﬁgrg%éve

posi t i on f@des siisstantifldy dtdtecirernipnaimedt a2mblyd 0 ghevisecdiedneot Ibekbul oakngus willeeve
80 nove downward, the tapered portion r .collet engaging ring 81 of the
col l ot T SERPRY L eREe A UPRct ROtEn OfBRINGATS ErE “urt T BB st b EEre T REY col | et
dogs 158 anghgt ai apermntself iHedeal Bdrerceeltichl 540 TESsedbord¥cehAEIE 8PY¥ aABNMBoVaBRI al |y
innard toward the |latch mandrel 62 and qut of engagenent with the collet

groove 8291“52&“6?‘]‘%;&6&81”%1?‘56’{% T fockont Hiné%i_éﬁli?é@ﬂoc ehrieptation, palupdvareted
f rom t he of gERbSer HhaOBNOGEL TRIERSer 1ier 2041 ieémﬂ%{eréﬂ@&%}éﬁﬁghﬁ&nmcﬁﬂ the
di sconnect the male disconnect nenber 12 fromthe fermal e di sconnect nenber
18, an a&igerdiscemnsaiiapssmbbyrlelfite logspitipadithyin thedockied drichiation, supstBRially nosxtiar
nmeans, t p pser. . . | 35 npves upward rel ative
(o the [ SupRe O ihe B pactiss Sl sUBRl fie B8 AL PRt BB

20  inadvertent disconnecting of the riser disconnect assembly 10. The lockout pin 46 is preferably in

the locked orientation during running and installation of the casing 32, the lower riser 28 and upper
riser 35. After cementing operations are complete and tension is applied to the riser disconnect
assembly 10, a remotely operated vehicle (ROV), diver or other means may be employed to orient
. the disconnect lockout pin 46 to the unlocked orientation. Well operations may normally be carried

25  on with the riser disconnect lockont 5¢ in the nnlocked orientation.
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16 JULY 2004 WO 01/86110 PCT/ US01/ 14566 62 noves upward relative to latch
pins 74, fromthe collet disengage position 64 to the latch di siGodide¥t2004
position 68. Because the | atch disconnect position 68 is relatively higher
than the latch connect position 66, the collet latch sleeve 72 and coll et
dogs 78 ar eVQPBHIWi ted from noving downward al ong t he ovE®W¥sogmSbace of the
| atch mandrel 62 sufficiently to permt the collet dogs 78 5 to engage the
col | et | dYiserMjs@heet.dg8tchiigand Disconnmciing Ogemmtionnect i on of the upper riser

35 fromthe ower riser..the collet dogs iin di,sengaged in the annul us
bet ween t he Otkﬂtggelgé?cﬁlgg% ﬂh‘ﬁ“@?‘fﬁ“%ﬁ‘éﬁ’%%&@ﬁg@?dg‘g&gPﬁlém’i‘ f‘l‘?fjéqgscg%ﬂeﬁace of
the seal thipperReeTs fih theISver Fite 26 ANPRAGRIGAH the Hser BRb:Ebly ta§ BO TUMEES aiETDET
12, including the riser disconnect |ockout 50, the upper and | ower seal

mandr el s ©WgIeGE 2 poprewie ledatisriseninterqonrectipns dyvidefPe AE bainskoitain deis ce 40
and the egkled infRERaRiSBAc ﬁﬁ@)‘is&%s@&n@&‘ttl&ﬁ&g%g 4&3%9 Lﬁa_'fb%kéaeé’dchg?ﬂfl{ov
y b e refove

receptacle 58. The upper riser m e suspen rom or 0 the
drilli ng or figerDiefotedlzanisadischandcionperation way bd perfpinzde Thelotdigeatieg shotidsrs A3)of32.

1T ust el TR g ek RO 18 0 T R Bt R Fooh et i

the 15 u@petiveikoutFiookve43,herybeyeited 9EEIzredSio alrbRtisHAPSHentatiSLWha S tHIMhgbe
| owered fromthe P@lhlk% ri4g DR, ..toward the |l ower riser 28. The nale
S 1 PR B &

di sconne&S REHREP royifiegdde load brasngshopiders 4y 1t lignedmeraliol tg thede 34,
t o compr asgia¥RbYedRleshdtild18okboBITRb e a3 .Wﬁéﬂﬁ@ﬁse@%ﬂmﬁo&ouﬁ {l}ég@ ?ﬁ%ﬁltegc ked

mal e di sconnect nenber 12 is axially noved downward throug emal e
di sconnedt thaaplpeked pgsitien axalfowpard displeecrnessef thesunper sed imanivebd2melaiyesntheof t he

| atch J- VL 9319%‘” t r . di sconnect .position
68, al ong&% ﬁuetqfegfpecﬁ 1Efans %%ﬁ%ﬁ%&%@xﬁ%{@éﬁ%ﬁpﬁ %8%??%5%5?@%% 4?5?513 h pins
74 nove faxiely nhee alergdh chegpdctve latkan pindé durigibe dxi dis@anéambirenent aftiedupgers| ot

groove 6 1358 top position 67, resulting in the collet latch sleeve 72,
the latch pins 74, the plurality of collet arnms 76 and the collet dogs 78

novi ng axi al | s ardippatrikl ITiabiiyhofotdi@ovakal, themaRdRtonnfs nidithel 81 Sbveyandr el
62 and c¢qgnnected cal l et | ocking sl eeve 80 nove downward, the collet 25 dogs

78 wi || EnyRgEdrRERdhe &ma dscreness memher fay Sush shplenent resbiein 1dativay

bot t om oulov@ert/df iHASEH T-8BY 868 dB¥nhhratalfie il PRYSI. NG cﬁsl”g%% rﬁq%mgﬁ
re-latch the riser interconnection device 40, tension nay be applied to the

upper ri $@¥ingss, the latch pins 74 move from the latched position 66 in the latch J-slot groove 63 to the

collet disengage position 64, and the collet latch sleeve 72, the laich pin 74, the plurality of collet

20 arms 76 and the collet dogs 78 move axially and rotationally to the collet disengage position 64. As

the latch mandrel 62 and conmected collet locking sleeve 80 move downward, the tapered portion

or collet engaging ring 81 of the collet locking sleeve 80 is moved downward and out from between

the collet dogs 78 and latch mandrel 62. The collet dogs 78 may thereby move radially inward

toward the latch mandrel 62 and out of engagement with the collet groove 82. At that point, the male

25  discormect member 12 is unlatched from the female disconnect member 18, but is not disconnected.

To disconnect the male disconnect member 12 from the female disconnect member 18, an

axial tensile force is applied by the drilling rig DR or other means, to the upper riser 35. As the

upper riser 35 moves upward relative to the lower riser 28, the J-slot groove 63 in the latch mandrel
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fromthe drilling rig DR such that the upper riser 35 may begin to nove
upward relative to the lower -31 16 JULY 2004 WO 01/86110 PCT/ YgQiil¥Fo04
riser 28. As the latch mandrel 62 begins noving upward, the latch pins 74
remain, alternatively axially immobile, due to the collet dogs 78 engaged
wi thin the ¥@P1&10%roove 82. The latch J-slot groove 63PE@UILMSE upwar d
relative to the latch pins 74, repositioning the latch pins 74 fromthe

top posi t62omo63 upwashelatife tohiatch pimsHzde rﬁgmgmel cplixs Idtsbmgage ﬁ&moﬁsezrt faethé adteth pi ns

74 approagh the | atch aged S|t|on t he_col Iocklng ring 81 may
ci r cunf e%gnf’m}ﬂc fRpsie ég g@%\?&%@?‘?l discoones 9§fh°Pﬁ§15 Iﬁléﬁ“l’ ghsgibay e diieh ¢ he
out si de albombdeeposiicuhoaymtitdcllet Gioh sldie 7Plhto1ROAS:s /B d?@ﬁroﬂ%ﬁé@mfmrﬂ?%g

radlallycgutmard toward the latch housing sleeve 84, forcing the collet
dogs 78 t99vpwrrdplenggheetersetace gEtee tirhgn 6zouffigigntly peperpiithetcolletidegs /i e

di sconnegy eﬁ’@@@ﬁé célil%t Ioélﬂﬁgﬁéérv@k(y Thele 9 ngglﬁécﬂ%cgg%g |1(?11te g‘%%{)]%ér ﬂg%ﬁg Hgmft]? ral e

di sconnect nenb . Tension Is prefer e uppe
riser 35 l‘merfnseirﬁhp Iqellfd ﬂOESIrvmc'gn dlseglgmdmmthe pteiustbetweai the anter stdfacerof the Ilatch

i ntercon t pr rl ch Siti.o he riser disconn

| ckour " BEERE Y RLARR lnfed fehddor B SBF bore RERbciR B, THE ipeatea e B PIA ng

oper at i onlscotrectrié@ntay mﬁncﬂﬂdmgshea{sh&ﬁsr&,aﬁﬂeb'ﬂbdkoﬂ%;th pkQint Qe $cBBndnld SRy

dlsconnec $§ck 50, .a renot oper at ed act uat aor, |ver or other neans are
0]

used to réord dscliflenesaf, tg? %%waé%qmwaekmceﬁﬂﬁn%wtceﬂeémfshm@@k@dnay
POSi t100N be ek @R 1R isSabdrY redipiResrd TIBQﬁfjfiei- f8r mtaﬁﬁe ét@ﬁ&d&f’@(‘;ﬂ't Bﬂreﬁlﬁs’éa' ders

45 of each riser disconnect |ockout pin the riser

t ensi on) * %1?1'@dﬁ&%&@%&&@ﬂéﬂ%ﬁﬂ%ﬁ@@héﬂ%ﬂﬁﬂ@h@lﬁ32! ower portion of t he
respective | ockout groove 43, may be preferably rotated 90 degrees to a
rotational orientation where the long axis of the round portion 47 of the

| ockout ﬂlkﬁrdﬁsqmnm R@ﬂoﬁnﬁdamgzmbldtom{gmpardﬂog shoul ders 45, is ali gned

perpendicular th ea h r I, V. | ockout

B eh T ocked oFt ara et ket E RS 2P Ao Bt i D e G ioch e s

di spliscenppdr rQ;Ext 35 thpeier SRS BOER! rid? 35 lag b IGwdral EHR tﬁé&hﬂl—gn§bﬁeve
44, thereb l.ocking the riser _djisconnect in a |latched position.

Al t er nat it chetlﬁ‘@erﬂsg’égg dhe pglssisconngetdesmiey 1 2ihould ge E'Gmmfpl%éthr%hﬁm be
drilled ichtPguiRO54, kb élﬁnﬂréksfvg? s&§RhB e ik BrhdiEmiabd; 1ROTe VB which is to

accommodat € I'nsert’ion of | ower riser

Astheunlocked male d1sco1mect member 12 is axially moved downward through the female
disconnect member 18, such displacement results in relative movement of the latch I-slot groove
20 downward from the unlatched or disconnect position 68, along the latch pins 74. As downward
movement continues, the latch pins 74 move from the unlatched or disconnect position 68 in the
| latch J-slot groove 63 to a top position 67, resulting in the collet latch sleeve 72, the latch pins 74,
the plurality of collet arms 76 and the collet dogs 78 moving axially and rotationally on the latch
mandrel. Asthe laich mandrel 62 and connected coilet locking sleeve 80 move downward, the collet
25  dogs 78 will engage the collet groove 82. The male disconnect member 12 may bottom out on an

upset surface 87 in the latch housing sleeve 84.

To re-latch the riser interconmection device 40, tension may be applied to the upper riser 35

from the drilling rig DR, such that the upper riser 35 may begin to move upward relative to the lower
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25 therein is being drilled. This may be acconplished by a nunber of neans
known within the industry. The lower riser 28, upper riser 35 amg JURYragea
di sconnect assenbly 10 nay be rotated substantially in unison, fromthe
drilling rig DR. Additionally, rotating the | ower riser 28 may be

desirabl e iWOPHB!Bvent a | edge is encountered whil e instRETUNY45He | ower
riser, wherein it may be -32 16 JULY 2004 WO 01/86110 PCT/US01/ 14566

desi red trsenr2$ adsthe fadcH wavelrel IR deging movinglepward ths bitchtpinsi@lasinbinaltehativiely | ower

riser-in_a_hole tern nb ment of ri se

di sconneca? 1a§§ érgmngﬁr’ ﬂemﬁlbe tf)gge RUES ‘ﬁﬁ? ?és?ﬂgﬁ%e ﬁ’ﬁ“%‘ﬁj @ge A %025 I%ell"’ft%’s{'#%rt ed in
Fig. 18, gedudedB sdll ﬁﬁ:&du@hﬁd{ﬁslatl% toethé Bitdh\p@isyr4, @ﬁﬁﬂﬁﬂh@%&ﬂ%ﬂ@?@ﬁoﬁ@ﬁt h,

the riser disconnect 10, the |lower riser 28 and/or t he upper riser 35,

or a por {FRRPSition/od 3¢ ongoidhs latchiengagedpositione p6- dbp g lat‘ﬂ’di}nso'@f 3ppEdath @ﬁ@éphon t he
seabed. Anglsbl H&itRh 6dlthd c!oll@t'l&‘?m% 5%1 B Eﬁcumférelﬁgllf‘ﬂ%ﬂ twldh t gtﬂﬂﬁﬁeg

bit maybe deployed through the poSitioned riser assenb y an ril
string 36oRheyogniherd theuisidsef t@tla‘cplmglaadkgln@? vﬂTheWOilthdOBs 73 3ty thmﬂyendnrel I ling
the | ower, e kJIIed

drilling %(%éenﬁ' O[ur%%g H%a?cf ﬁlggat%ﬁlggsﬁg 4y g§% I?ﬁmige “ar ié& O%S r%ﬁ%%“l fen%‘{gﬁg}e means
for dril llockingigroovhge. Immrpoint,sm’ma?lﬁdlscbﬁndcnmaﬁmﬁ'hm sa@lieBire@hhosesd endladhsaent  of
the riser. disc ect assenbl he, seal nts 54 _nmay be positioned
Wi thin oo 8 ol d&F%‘H\?@éﬂﬁPﬁfﬁ% {f%%’é’fl ISP 25 by ﬁ@ﬂ%de‘&thﬂbéwéw%wﬁt% e
58, a9 GREPERUHlEE DR MAdrAdras miRRRn erge NRE8ldnYotiva! p%oﬁeﬂfm BRNhtchdane

| oner seal mandrel 56. In such alternative configuration | oner seal
mandr el Wﬁ%l“?fhen provi de a generally snmooth outer surface for insertion
and sealing ?,ggé i Irent
may i ncl ude ﬁ%%?ﬁ ex cj“é!:%ﬁ?ﬁtg?l%ﬁg ; o{r?ﬁgélto ed gﬁ&%#g}{ﬁmﬁg@y@n femal e
conponentpettigrse Iy thg eventlit Mnme’mtelmgmwock@he tiseedifdoenec) ok 50, meryméely
connect ed_|j t betmee one .of .the rjiser c ector, collar 41
and one g? ér? ﬁ%%%gatgeljr alr%lgrs%r SR RS 1P IRREPE fhedigr Onnc??tq?)czif’{i\@é%‘lqctﬁé" | at ch
housilsg ﬁc&&Vﬁ)s%naFﬂmiﬂlet@idaﬂy urilbckietd fositipethe Idat B6aridp siRfMletsOSRF eachirS@" 28,
dependi n on aqrientation of the riser disconpect assenbly 10. 20 As an

al t or nat RIFETRSCH Jockos B 461 BRER 1t the Rsenip PR piR nouprlly pegitioned within the
sem - SubpREFADIeSr FoRorrile respééﬁw&mksda §v@@e§m§ béﬁéfeﬁbl%‘%&%@% de%?c\és ge used

O
wi th ot her types of drilling rigs, sucgr as subnersibles; dril g barges
or j ack- apotelensl ementation grbetedhe 10F1& axip ef &g geundipeionidd @f ﬂmls@enmnﬂé pﬂ:.lqht is

sufficie %chﬁfieg f4& load bearing shoulders 45, is aligned perpendicular to the long axis of each respective

20 lockout groove 43. Such locked orientation of the lockout pins 46 prohibits axial downward
displacement of the upper seal mandrel 42 relative to the lockout sieeve 44, thereby locking the riser

. disconnect in a latched position.
Alternatively, the riser disconnect assembly 10 and lower riser 28 may be drilled into
position in the sea bed while the well bore WB which is to accommodate insertion of the lower riser
25  therein is being drilled. This may be accomplished by a number of means known within the
industry. The lower riser 28, upper riser 35 and the riser disconnect assembly 10 may be rotated
. substantially in unison, from the drilling rig DR. Additionally, rotating the lower riser 28 may be

desirable in the event a ledge is encountered while installing the lower riser, wherein it may be
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above the nud line, when the riser disconnect is disconnected, buoyancy
cans (not shown) may be attached to the |lower riser bel ow t he MigSAILY 2004
di sconnect and above the nud Iine M.. Other alternative 25 enbodi nents nay
provi de for enploying an enbodi nent of the riser disconnect assenbly on
product i on Wef¥¥1iddevel opnent wel I's and wel I s ot her thanP@XgHoyr4asory or
test wells. -33 16 JULY 2004 WD 01/86110 PCT/ USO / 14566 Ri ser Val ve
Assenbl y detigd to tbfatGthe Godyer Aiser & ardet t9 asskst insdriiad of tee IowértrBl iR 2 @Ak AgwaERsref Or a
subsea ri,ser, _val.ve .assenply 20 accordin the esen enbodi nent . , The
subsea rﬁ?@ﬁa§%$V§mﬁ§®§W%BVy ﬁ&Vaﬁﬁm“ﬁgﬁggﬁ ofelisking seehpliseves isn o
subsea rm&g&mbmﬁnﬂglnﬂm@nm@kmaﬁmohg used in conjunctlon wth the 5 subsea
ri ser disconnect assenbly 10. In an installation where the subsea riser

val ve assenbl {ligmatiyely, densndingupon fyatendgotha the s digpanieat b thedemesaiseri28 emd/or
di scone &§%% , ﬁg@g opf Qmmon
conpogen?k% e 5%5 EU%%@P&F%y ateJﬂ@%ﬁ%ﬁg&.%m&ﬂE%&%?e %P%bey as

two sepassabed.chnipog efldn]h;spﬁﬁ)h s hit a%arglémem Etide;/rearhérl]bﬂ:hmz@’[bedeplﬁyeElt]gSuth; 3,
7 and 9. The Jiser val ve assenb]y 20 I o |1 bore eni, when
the val vECREN OIS Xaﬁﬁ%& Jﬂ%@%ﬁgﬁéﬁg gletg'ﬁer Sﬁﬁ@ "t“ﬁéﬁltg%ﬁg’ t255%ni nmum
| D of t herhﬂb aelligh tHedseer@fer2B éntb theQEabvdl mSm&ﬂm e 20of Wl opktisds
greater than t he | of one or both of the upper.35 and | ower 28 riser. The

riser vaRNarniecatniielthoy apgumber afgghes msms kyydlriling i thsjlewer gger28e | ower ri ser
28 pripor to disseemesieatve %@d&ﬁ%ﬁ%s&%c&ﬂﬁ&%ss@hﬁﬁ/l@tﬁe PR s saower

riser 28, and thereby closing in the well bore VB "'ow the riser valve
assenbl ympy be PQSIWWééV@m ¢ﬂe@d morﬁ grpeves netheiningr Vﬁqélmféhﬁ ﬁalénotdmtepazcheﬁ%as vaI ve
20 is ge [ h es_,an

| ower ri gégd%%% bg]rll]gl’act glgrraug@e Coﬁ% %%h glreg%#% St ImaBHIpP%’{) %8%0 nt s

generalIyhmamhﬁgmﬁumnhanﬂmmmpnsﬁﬂnmmhdmmhﬂ&apawwhagq@hﬂb@m&nh&ddmmﬁamalIy
my be SRRFRep G SO EIE Lo SPRERESTR Fal ves. 20”1 n an appl i cation wherel n
the nser val wgothasteiabve2Bibb&mantGhdtihdhalelayis&TRR ot endt HERA! ng@dﬁhe&é’d%mhet he
riser dlsconnect assenbly 10, the subsea riser valve asse 20 may be
prefera bW & 9y Semale equnnopetit of the riser disconnect assembly 10. The flex joint may be connected in

the riser string between one of the riser connector collar 41 and one of the upper riser 35 and the

- lower riser 28, or between the latch housing sleeve 84 and the other of the upper riser 35 and lower

riser 28, depending upon orientation of the riser disconnect assembly 10.

20 As an alternative to use with floating drilling rigs DR, such as semi-submersibles and drill
ships, the subsea riser disconriect may be used with other types of drilling rigs, such as submersibles,
drilling barges or jack-up type drilling rigs. In the event the riser disconnect point is sufficiently far

- above the mud line, when the riser disconmect is disconnected, buoyancy cans (not shown) may be
attached to the lower riser below the riser disconnect and above the mud line ML. Other alterative

25  embodiments may provide for employing an embodiment of the riser disconnect assembly on

production wells, development wells and wells other than exploratory or test wells.
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an upper portion of the lower riser 28. The |l ower riser 28 nmay be conprised
of well casing 28, which extends downward through a seabed and 4g\3QL¥®04
subsea wel | bore WB where the lower riser is secured by cenenting the |ower
riser 28 within the wellbore WB. The | ower riser 28 may include 25 or may
be parti al IWO8B¥Hi sed of threaded well casing pipe 32. HEUSUESER riser
val ve assenbly 20 may include conponents for selectively closing off the

t hr ough DRiser Valvé Asselobiver ri ser, thereby hydraulically isolating and

encl osing the integi or %f the lower. riser 28 and the well bore WB bel ow t he
i

lower riser 28. Fi §®570 ¢ § apdedillystegionsenitable embadimeny foag sulpsea depr YEvg ULY
2004 VO QiéeBfbld 8 Reddalda@ b PrBEt BmBbBfSH! el f riser
val ve assenbl y3120, Wld%ﬂ% t_he_ﬂ,ri ser \(a(Iﬁ{/ne taggeenbl yﬁfgﬁgﬁetaﬁgmﬁg%g@g%e

posi t i on.ustd gf 2 Beand|alops devieeds a gebsemtiser ipsialltiohor may bé wad i ewjnoétionvethrths er

val ve,s Wig; 4l v, j | osed .position,

preferr ecf 236 glg?r%sg%e?\tcalgégglgg va% gﬁ%ﬂﬁg wthgr%rtrﬁpeosﬁgsﬁ? ?quﬁl,ve ﬁ?ﬂﬁ{ﬂ, and
134, a vab emepbral ihegnjneitivewitl 2@, sulser dker disamiben bisagbla 0 dhetwolcbBpomint 5

conponent 28 and 130 which connect the yalve actuating mandrel 118 and
e’ val ve e cREET AP D SRR eut HEBRN: P Gnoglly JuSEeBRBIE 128 may be

act uat ed phefeibiyns thesepai@onpaipathssdibied, bOFenaAly fRSra¥al iy #igs! 05eHPASI ti on
by axi al _II[L?'v,enent of the upper riser 35 relative to the |ower "riser 28, by
the dril ITB5gsFy GleRsSRbH20amayarovidemEl bersoppningwhepdhe ealvessdelsmenidgin

pr ef ergabliye & {tQASGch Pad B dnirk tookeSdt S |

assenbl y _aen tn t?f%:ﬁogubsﬂ’eacri iéler %ﬁ%%ﬁg?g%:%&%b%e é}zﬁe%%aﬁ%}%{}gﬁe%fb@gont ain
t he subsdacquakleror geghigethamthe D ofensad bpboif the apper 35 asd lowakSrrisao rimliseroper at i ng

conditio i val equi l.es.tensil.e rce between the upper
and Iowe?;al er ﬁ%gﬁmgmﬁ%ﬂgrévgée %/Igf'%‘gd %E% %8131 fg 1S v eﬁg'feég&”ﬁ‘& to ﬁ‘écoﬂjﬂ‘??y%n or
conpr essiand rdneving tseuppst fiends Abm thedowerater 28ahndaherasSiidig)in 20 wEBboR WEer abl y
resul t i-r,lolrc?l osur.e of the ri sgé val ve assenbly 20. Referring to Figs. 1, 6,
6A, 7, 8O RIoF §orser Splxe a¢mblY &% entation for the subsea riser valve 15

provides for imhsdeakilledfh thitfre SADGRRCCIdSEE MALMAINEDD W Rh¥aRPa Wi dF 2 Frva' ve
actuating nmandrel 118 connected to the upper riser 35 and wth a | ower

val ve hody¢y thet mcludesredipnd 3 gnd lhwerrser % asdthaidthe dsselvalve ey bwrebhiscindel | i ne
M., with i rdasd i f | owey ;i 8. .ln such
ori ent at ic%%?o%e%&g@\/\%rﬁ%ﬂ}%@%? tgﬁ?%%é&ee{aé%’bs{é ggsﬂi“h 1b fge' r‘r{![ad;s1 ltg’égl@é%tﬂaé’&’ ¢ such
as by t heperdddied henthedser galye 2omaninajvde congrdents whichaby bbdmiacasimgnadds A

| ower en(}oﬂdigvﬁ{erens'g ral val ve housing 112

20 In an application wherein the riser valve assembly 20 is a distinctly separate component from
the riser disconnect assembly 10, the subsea riser valve assembly 20 may be preferably installed in
an upper portion of the lower riser 28. The lower riser 28 may be comprised of well casing 28,
which extends downward through a seabed and into the subsea wellbore WB where the lower riser
' is secured by cementing the lower riser 28 within the wellbore WB. The lower riser 28 may include

25 ormay be partially comprised of threaded well casing pipe 32.
The subsea riser valve assembly 20 may include components for selectively closing off the
through bore in the lower riser, thereby hydraulically isolating and enclosing the interior of the lower

riser 28 and the wellbore WB below the lower riser 28. Fig. 7 illustrates a cross-sectional view of
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20 may be secured, such as by threaded connection, to an upper end of the

| ower val ve housing 110. An upper val ve housing 114 may be secugiuiy 2004
upper end of the central valve housing 112, while a |ower end of a valve
mandrel housing 116 nmay be secured to an upper end of the upper valve

housi ng 114YOAV$63er end of the val ve actuating mandrel RQBUHY4566

tel escopically penetrate the upper end of the valve mandrel housing 116

and into amefapp@mla:ddn@ntfot hebsppier wabk ueelibly 30,RGth Hcdise AU N2 3ssBFR R0 e Of
t he val ve, a atln 9\}@5 118 maybe secured to the | ower and of the upper
fiser 35, PGS/ Oy E%tg%%‘? 899 Helespaiign yiem of hsrisse Haly s yithrdhendser 120

that may mveagstsaﬁEI@QOI I8 RREGED osat%nﬁvxeﬁf@fe&e@émﬂéa%nééﬁh}{au%éa%'ﬁag%.}gndf el

118. In a preferred enbodi nent,” the val ve sealin
type seal ?%@OH%%P»1lﬁehlﬁgand&%@%V@edmmendwrﬂao,mvabwscm@ngmaaw1m,m s 126

-35-. 416 ehulpxn&QsOflstQd%(]%}&l L HRQLEL t%ﬁm i?i‘éimfdtg the pal |

axis 121, fromthe generally sp errcally s ape val ve "Sea ﬂﬁ%e@ 820
to maint amﬁnbﬁrlléﬁt élhﬁ(snbsclunsangfaivetaaienﬁﬂy ¥ mighbe Sc&adtedrlgat\m‘mﬁhﬂé vﬂ?@oﬁbﬂ&df\een a

| d | d The bal | |
rentor 130 AR A2k P R e RS sEnERS rBoaie Shier geas antiye Ke PReus

through hisee28 myomgranmg rigl DR for &5 SE iead) dTichvef LARY asé@he 2055800y 120, 5
- when th riser Vfll ve is_in the val ve opened position. The val ve sealing

menber sigaeda fail clpseq such Shag teaﬁ@a%@?mﬁsmblm%@p subsaa Bssyvalamesenbh0
val ve1choum RGSquiAdo WaldMif tﬁehs%bge%f}&seﬁlvah\f@in\/& 1g%léo£2 1&1@ eund?xl ¥§mzfal i ng

menber may nove rotationally on the ball pivot urn nay be
mount ed \HPEIFRE eanditiops, fhgsebsbaiser yabvateguires lonsils ﬁpfpnhetwaagﬂtelmppdnaid lopeneplss 126

during valg rtion of th ower .val ye .10 housi ng
110 nay i n}:ﬂféuge a%%%éélﬂez? v-%?es?glglg ﬁjfﬁeg‘gf) 05 GVCEE Wﬁ’i%’i‘ﬂ%a&%g%ﬁv%ﬁ ween
thfa Iomera}ssaiigzsao Ihw}gpxiefcgablbﬂresuaridc]bhleevﬁhaﬁsesezﬁ&ddasgeanMr I128 tAn upfﬁr

val ve sea e i raulic_seal between e
upper val ve hougﬁe gpghé’&ag ’é‘éjlr? fationHpthe syhseqgiser vadtee seat
engagese rjiroﬁﬁﬁ'slfﬁﬂﬁlsﬁﬂrﬂag RYsubRa @@&wa@l@%geﬁlb@rﬁmﬁﬁmé Rewb uSh Atk hEm3 et

bet ween the valve sealing nenber 120 and the | ower sgat 122é Wt er 1tgype

cor r ugat EQURgstEr g e ‘@Perdisﬁ’éﬁ wskith g fowse yalve hapsing d i aenvestechio the edsingi ¥m nay
be enpl 036?:51311&19% 8lib@Ghe AERMnENNARER Fﬁ%%%mrge%c %%.gg V\ﬁn%rhl&tl LPge F)%;”pfxser %gpl N

maybe connected with the val ve sea a va
130 and dnkighlerigntatica ajsvwst entizg a Iokree velsd hesiag § Uahiyigp seaumelt, @lch hd By tipadddncl ude
an . connection, to an upper end of a well bore casing 32. A lower end of a central valve housing 112
20 may be secured, such as by threaded connection, to an upper end of the lower valve housing 110.
‘An upper valve housing 114 may be secured to an upper end of the central valve housing 112, while
a lower end of a valve mandrel housing 116 may be secured to an upper end of the upper valve
bousing 114. Alower end of the valve actuating mandrel 118 may telescopically penetrate the upper
_ end of the valve mandrel housing 116 and into an upper end of the upper valve housing 114. An
25  upper end of the valve actuating mandrel 118 may be secured to the Jower end of the upper riser 35.
Theriser valve assembly 20 includes a valve sealing member 120 that may be actuated in response
to movement of the valve actuating mandrel 118. In a preferred embodiment, the valve sealing

member 120 is a ball type sealing member, being rotatable about a ball axis 121. Ball pivots 126
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annul ar support ring 134 with a plurality of valve link sockets 137,
preferably two valve |ink sockets 137, providing one on each siqeJoflyiduog
actuating nenber 118. The each respective annul ar support 20 ring 134 nay
nove axially within one a respective mandrel guide groove 132, within the
i nner  sur fYR&VHAI% he val ve mandrel housing 116. The ann®AE¥SIEISHOrt rings
134 may be connected to an upper end of a valve link pin 130.. A retainer
136 nmay bempy avdnd eldng thebilbaxiggé froantic génemtly kpheddallp shapédvialveistilid@RerGer SBE UT €

t he valv |.h 0 thin S resp alve link socket 137. The
valve lin l‘%ﬁléf”ﬁﬁ’aenjfgﬁ‘m “‘i‘%gnrataﬁ%mfa I%Lbﬁ"eﬁﬁﬁme&?agﬂbwﬁ%e dppsifon 34
and penetandt@alviielotsf peditis Tﬁa}baneyﬂe@uaﬂng Eherhbér 120 MEMAL s WroEHIRTe HAbNSidROUST NT
passage %&6117 and, extend bel ow t he upper valve housing 114 to connect

with a |ihgensaly sepipers trongh bose through ﬂgﬁ tsepgpspridy andige piggr velve assomblai0y

di sposed whdnhdvidePGalbELRty B v %%ng}pﬁbg iigg 112 to axially reciprocate al ong
a link pin adapter passage 119." The I|n pi n adapter 128 may include a

| i nk pin adapt’®e VﬁFQﬁeé]@IHlmliﬂbPB!l_ZOtlﬁ)genS@HIlﬁOSﬂidmd‘@ﬁﬁa@nﬂ@uﬁﬂﬁwﬁﬁa}aﬂ lower 110

ar oove 135 eaeRREC R Lt B okl G RERE 2 Che iR PR 0P FEmO o
act uat i ngotutioghllg lon HHedall pivatsi126, witcH ineuriaiag be motges vitign aor m@H BalDboWHRy €
mandr el i des 146 e P ' |one wi t hin correspondi ng grooves provided
in both ’EWBP?JE%{‘%‘}“”E%}EI&?}@ 73 5& ARG+ g PRe paFtion of the logvsgvalyre

i nsi d@ s uochase1 WmdhechvdaIewdroneds bt 12D sbnge alh%f@rauﬁésebﬂﬂeﬁ%eﬁ ik feflvek Pai@

and 8. The, mandrel guides may be secured to the mandrel housing
mandrel d9reias }daad F%Jéﬁf@lvweh#&;ﬁer@% R20: A5 peust Valee spai A2t ohy W@Bie‘lﬂ@mv'fdfﬁe

val ve agt or nore
rel ativel yﬂi’?l'mmvabl e mandre gw%)ﬂoaéf%lmﬁﬁh%ggﬁ%g&%% erelzﬁ élr"ofl des
t wo mandrmedre sast egageinbat %nnESthmamh@prehd@m ethanck(herhgtmilivesesl bik@en thé’tva%ve

preferre ser v desi to re

cl osed u%fﬁfg%i %:ﬁgglbeén d eln ?%ﬁear]rég ﬁ’ssi%ég’té? "é‘a‘g?%gf%g%% CHFEcY 8 §]serrbl y
20 tolSacteuhammmxneammnaﬁ@Ibmpmmwefaea&emnﬁameem@pened position. During
installation I% Vge ri ser valve assenbly the | ack of sufficient tension

may prevent t GRSy WWW%Y%QW?tW%Y%Y%@W mepderg0 wathopened
posi ti on.a vhGeN®@k dioM 30 and a link pin adapter 128. The valve actuating mandrel 118 may include an

Q)

annular support ring 134 with a plurality of valve link sockets 137, preferably two valve link sockets
137, providing one on each side of the actuating member 118, The each respective annular support
20 - ring 134 may move axially within one a respective mandrel guide groove 132, within the inner
surface of the valve mandrel housing 116. The annular support rings 134 may be connected to an
upper end of a valve link pin 130, A retainer 136 may be provided on the upper end of each valve
link pin 130 to secure the valve link pin 130 within the its respective valve link socket 137. The
valve link pin 130 may extend downward from the annular support ring 134 and penetrate the upper
25 - valve housing 114 through an upper valve housing passageway 117, and extend below the upper
valve housing 114 to connect with a link pin adapter 128. The link pin adapter 128 may be
moveably disposed within the central valve housing 112 to axially reciprocate along a link pin
adapter passage 119. The link pin adapter 128 may include a link pin adapter projection 131 to
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15 the riser valve in a valve opened position during riser installation,
and at any tinme subsequent to installation, a riser valve |ockog Jdsyegody
150 may be included. The riser valve | ockout assenbly 150 nay be provided
wi thin the val ve mandrel housing 116 to act -upon the valve actuating
mandrel 170 PE86MOevent axi al di spl acement ofth e val ve BRHURH/I436F mandr el
118 relative to the mandrel housing 116. The riser valve assenbly 20 maybe
| ocked orengage theyaivascamhadice 20 ink oenl titmbucdyazemetigicoge 129) asmilohieted 12Bigi S 1 N
either t val ve opened position or the valve closed position. Refeuiug to

Figs. 1, 7,8 and 9, one ornore valve |ockout grooves 151 maybe

ci rcunf erent i dlolpyeveprromiictast tivalve Gct@ting maadel B8 Gelftive td18e FRAGEIHudA BN

116, each | ockout a%hl(_)gve 151 to acconnodate arespective, ockout™ devi ce
153. The TCEAbPARIREArebEvdes L3¢ raybe Rpsitigne viifin eprgspording goeves pehwideémbb8  nay

const ig UtBe ButhOHKAH oAESRIFY Atdf m&%&lﬁ@@a@fﬁgﬂ%ﬁe\é@ﬂ%ﬁ@ &&%&%g&gw es
h'is aligne 'y -up an own

151 may each haye 25 a |ong axis Wwhic axi a
al ong t héwyaing dltes illvstrateyl indtigsr @land 88 The mahdelgnideninky be secatetl & theintandehe

central i 1. includes circular porti. t.the. 1ower
end of ¢ eugad oo o bRkl T4 05 e Botiive B BRLAE 1B g fave

ci rcul ar apeetiommnandec! il tRmay axBilly ioipddaté aRAG the\062 & b BER LAV kISR 2AREE!

di aneter that h‘i Iar%er%t haqn the widih of the ciuro_ove 151. The riser valve

| ockout - GBI 446 54 Treery emogiment, proxigestrg gl igBides 6y and tyg regmdrst guide t he

out erigsurtiamersafio.t he val ve actuating mandrel 118. The riser |ockout device
153 may include a | ockout pin 148, a | ockout pin-adapter 154 and a | ockout

pi n connect or gIeeres smpodipret e v e asseuiboiftis dssigned srgermaivicloseduntibulisient pi n
adapt er abion sy bR 8pdod ffnd ROl ool 4 RN SncVARS LARBL Abhker 9510, S haped
S, such that ShouT oar &

with a pair of opposing flat side the roun may
provi de a@ppaidiposifiony pRetinggtutallatier of theisepmalvhassemisie 20, \iad ek ofzafiolsht tohsion 148.

The roun | ockout pi 8 maybhe. axially | ocated al ong a pmajor

| i near a%l a?}’?%’re gqj%%%‘feﬁg&r“gwgﬁfrnl&%#qr %‘Wéﬂ %ﬁ?’é"ﬁ‘fﬂ’\ﬂ‘ 055%% Hafhat s
| onges t hiznrigeh ealbeingt vulafopanadipasitiomdinigieCistalXbR RES abal WaR kubddgudnt &t
sides of .the |.ockout pin 148. The |ength of the m nor axis may be 10 -
subst ant i’%ﬁt‘ﬁw‘%‘h gEper t"gfv? foskay assenlly 16[?1“?3?@ ipedeguThsgisar vedpgiockput psgmblyach

val ve | oqkgutay 8€po¢Red Ridhin ﬂﬁ)&aﬁéh@ﬁ@elfhﬁﬁ’sﬁﬂé 118 'tcﬂfcia \SHOP EhelvARK Q&ﬁaﬁg%ﬁgﬁfgﬁell 51,

outward through a pin port 157 in the valve mnandrel housing 11 e
rounded éA#tqwevenierialdisplasemensef the eadve agtibting tandteb LS reletiriedethd B @ndre ousing

116, Theriser valve assembly 20 may be locked or may remain unlocked, when the valve sealing
20 member 120 is in either the valve opened position or the valve closed position.

Referring to Figs. 1,7, 8 and 9, one or more valve lockout grooves 151 may be circumferentially
provided on the outer surface of the mandrel housing 116, each lockout groove 151 to accommodate
arespective lockout device 153. The combination ofalockout groove 151 plus a lockout device 153
may constitute a lockout assembly 150. The one or more valve lockout grooves 151 may each have

25 a long axis which is aligned axially up and down along the valve actuating mandrel 118,
" substantially parallel with the central axis 15. Each groove 151 includes a circular portion at the

lower end of the groove 151 and at the upper end of the groove 151, each circular portion having a
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remai n inside of the groove 151 on the outer surface of the riser valve
actuating mandrel 118. In an wunlocked orientation, the | ockout 4@ JUR¥aopar
154 may slide in | ockout groove 151, along a grooved 15 but non-recessed
portion 138 of the valve mandrel housing 116. As illustrated in Fig. 8, and
general |y M9 R¥#IHg to the illustration depicted in Fig.PGASHMSNg | oaded
retainer pins 159 nmay be positioned within the riser valve nmandrel housing
116 to e nga@éte%thaffﬁé@fabm tygrwidihef (6 Zroanell5ar Thd izpr @lvepdckout8i 531 aRidiler

surface out pin .adapter 154 and her eb revent

nacver t o VA5 slRE S8 n P Bif £51Rh Bhe i ities sER v atbmendnt s o,
diver 20 or otTierisadbdkatiGlevice 1 53 @HEMbMdS lo8fbufn 146 q&&@&?ﬂm " 7 on
t he Iockouf f,i n 148 with relsgzect @ﬁi(i)l t he Iockglﬁlt1 grgove 1t 1. %fgelrsgt%?ner
groove 16%'O5K U B SOPBIFI Polh L 22 wunsaips Bisisekp py Wdianad the legkpetpid alaptat 1541 | y
arounds a P riskaBck it il €404 t G . i .,154.. such
as substant iSaI I§/ ntiﬁnet y dgg{eggd%%fﬁ?i%orgindg’a%eggﬁﬁggi%ﬁ°%‘%%§%§%ﬁ§?“i%4.
The ri serthtdhgrundgieslders sny ordtide 21Bdr dfupsst stonklesildy bathetrizet atvelockeit pin

di sconnecjyql i ve. As. lockout.pin 148 .is rotated, such

as by RO\/1t4c§ i ?gél(@léﬁtrlq éii‘\?\/l?&ht?eag%r?létng? ?ﬁ%&}’ 5 %l?lllyglpcal?e 2 2 Pr fipegy “‘E&E?P@hs of

t he | ockdbe legkanyim, the lorgaxisheviugh Weagihakd &dosyer BBt fiki@Rth dihmidesls wihau! ders
noveabl e t hr ough the narrow

147 are Qriented so.as naot to. be axiall,

portion oef’é?’ﬁ%%?e%‘f{b@? f&?&&%"fﬂgﬁ Tockepiepif 48 0% Fngthasi the mjnasaxistreay b kout
devi cB® 153bdten w@Kiodhd dlarfét@ed tHeBckb AP v a1y 04 WO
01/ 86110 PCT/ %%%14566 provitdes the ca abﬁa%)?{/%o%laockh{eﬁgc%gﬁd\%kg %‘?n

ei ther a 3 wdendpinednsisie of 41 loekonl greave 1ids petweand, throdgihe piti pagt LJon thedlirer t he
| ockout -dgy{de& nd@dad Fl6E ' ! i | ar, porti.on
respectively, of t hge I Og%gg@g%%%&ﬁ%?#hﬁg éa@%g(ﬁ%%/for%r%%}l?g? W #3 e

abi | ity trempingnsidelof thih@raove Hrl onvlad onéer aweetl the 2Or valveabdihiiig meandel VIS, opaned or

a val ve I 1] 5 an alternative e di ment val ve seal j ng
rermber o e ARl e bl BihaRe Toh i e P gionT Betedd 1 e h srerdes
conpoifentbuy avi-gtéssadpoftionB 8 ofiak vaviipusird Goakipcussed above that incl udes

the upper 114 agﬁj Iom@r F’llooa\éﬁl ve housings, and the central valve housing
112. In an arPéluiietedm g8 senerallyzefoaig fodhe ustpiiondapisteddn FigysS bepingc| uded

as an i ntegha ket @ bin®15Phapbd OMbnedwRHEHE B bilfe Ahnd RHRRG! 1 1¥ 8 48 RQUST Ng.
retainer groove 167 and/or stop dimple 88 on an outer surface of each lockout pin adapter 154 and

—

may thereby prevent inadvertent rotation of the lockout device 153 and may assist the ROV, diver

20  or other actuator in properly aligning the upset shoulders 147 on the lockout pin 148 with respect

to the lockout groove 151. The retainer groove 167 and/or stop dimple 88 may only be provided

~ circumferentially around a portion of the outer surface of the lockout pin adapter 154, such as
substantially ninety degree portions of the lockout pin adapter 154.

Theriser valve lockout assembly 150 functions similar to the riser disconnect lockout disclosed

25  above. As lockout pin 148 is rotated, such as by ROV or diver, within one of the upper or lower

circular portions of the lockout groove 151 to the valve locked orientation, the upset shoulders 147

* are oriented so as not to be axially moveable through the narrow portion of the lockout groove 151.

The resulting inability of the lockout device 153 to move axially along the lockout groove 151
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10 Riser Valve Qperation The subsea riser valve assenbly 20 is preferably

an i ndependent, stand-al one device which nmay be inter-connectedigihy 2004
nuner ous other devices or related riser conponents, such as the riser

di sconnect, a riser flex joint, or other subsea equipnent. The riser valve
assenbly 20v9Q 81§ erably 15 installed in tandem w th t heCTHU9&4566 sconnect
assenbly 10, such that the riser disconnect is positioned axially above

t he ri serprpuideethasembiity tPRck Bet Vahasxeintsithess vl opdfied & Ralgeieed@pbaltion,

i nter-con ct.abl and ratiqnal ly conpatible, as both may be actuated

t hr ough a%%?? catt ’il%’ﬁ W&‘ﬁ%‘/e rotgg E’@g‘ﬂ’é ﬁ?‘a‘ﬁ’ %}3 isgpgaged i tgﬁ EPRCE OF Igpgteiropdagportfon,

gener al | yrespeotiwdy, af 88 l@kut@five el e IRIN mbPprodids i.-h%f‘alaims%\i&tagﬁﬁ%g} y 20
In

n. 20 _A subsea riser valve assenbly 20 as illustrate I gs.

install ati bse
1, 6, 7, ggﬁqﬁsﬁbl%lnﬁéh%@tvéﬁﬁéﬂemﬁ BT &URYe olqsedposiivial reci procation at the
dril 119 110 DR an EhGmhR@hnYaiits, BOsH Bk bule bR defGny YRlH S ARED! ¥

20 may be connected to the upper end o I"'ower riser ser
28 may brvauhinusisg svhish innhelep commpment]veiiatiops Gomwaaialve hasditgdigiuped 3bve that

sufficien; h he .Lower riset 32 may _be pogitjoned within a well
bore WB %glhg{lﬁg%]uﬁ r??tiﬁ)%oaélr% 1T Y a@f’ E’?‘f‘?@lgf’ Fhercieg v %’egﬁ‘ﬁu’tgﬂéz'zéniﬂ} ser
val ve assawrhiativ@niiodinent acxktedl Rabd bouding 86§ boInealivasen ilteripdrioh B8 Myvet 0 an
ROV, actua ar diver e.elgﬂ}%to | ock or unlock the valve | ockout assenbly

or :
150. The VIDFPUERSIOTAR YRS % usiiget yati ng mandrel 118 may be directly or
indirgctly secured to the upper riser 35, which extends substantially from
the riser_valve assenbly 20 to the drilling rig DR -39 16 JULY 2004 WO
01/ 86110 sy Ydwa Oparsbien The ri ser val ve assenbl y 20 is preferably actuated

to mechani cal | [ e . ! in. vial.v | ose osition, in
the absence of#gfsﬁdgér;\asﬁee ?orag%g%}?g%qlgg@%egab%% HH% ey, iens-de g’?‘?g?ey‘"lﬁﬁ’ to
mai nt ai n Migebaintseconpedtedwitsmmmdus oB@r daviceher relped eickr paapdrients,. sudA Usititiser

i nstall at j. riser.valve. assenbly 20 be sitioned i.n the valve
opened orql%ﬁ?ré%cggﬁgééﬁ%x {C\\iu‘g’ T SEEH Se&@ﬂ%@@“ﬁ@"f%ﬂ%&i‘@ %Sef'g’%ii}?és PSERRelY

posi t15on, insthitediimtatide Wit riset diSodtuboct REibiOTD, Hith thhehd REKAKONEAONRIHbRI O

allow fluid to fill the upper 35 and |ower 28 risers and to facilitate
cireul at iaa:%?llg]abqvpg}ea@?rvgﬁvagqs%blg_g@/]%ﬂth #sesvehiies, 10, 20, are generally inter-connnectably

and operationally compatible, as both may be actuated through application and/or reduction of axial

' tensile force. Fig. 1 generally illustrates a proferred embodiment for a riser valve assembly 20
stallation.

20 A subsea riser vélve assembly 20 .as illustrated in Figs. 1, 6, 7, 8 and 9, may be actuated
through riser axial reciprocation at the drilling rig DR. The lower valve housing 110 of the riser
valve assembly 20 may be connected to the upper end of a lower riser 28. The lower riser 28 may
be comprised of one or more joints of well casing pipe 32 of sufficient length that the lower riser 32
may be positioned within a well bore WB such that an upper portion of the lower riser 28 and the

25  miser valve assembly 20 remain externally accessible above the mud line ML to an ROV, actuator
or diver, ¢.g., to lock or unlock the valve lockout assembly 150. The upper end of the valve
actuating mandrel 118 may be directly or indirectly secured to the upper riser 35, which extends

- substantially from the riser valve assembly 20 to the drilling rig DR,
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t hrough the upper and lower riser. The |lower riser 28 may be anchored
within the well bore WB by placing cenment in the annulus betvveelrs,ymgy\@lou
bore WB and the outer surface of the well casing 32. After the cenent
hardens, tension maybe applied by the drilling rig DR to the upper rlser
35, the ri P WHIdWonnect assenbly 10, the riser val ve asBekbioy14566 and t he
portion of the lower riser 28 that is not cenented in the well bore WB.
VWhen tension iEheaiﬁ?ﬂ"ia]éfdﬂ&saanMQOMaablyhcﬂmtedxathwmslwmj1yloaga,audtbeeny@,}l ve

L ockout de BB B PBocre ot dan g e pive ative seoHey 30
unl ocked fposaitthinnhedtises v@ve@ssekﬂbny@ i g opehdd pystide. Jfﬁuﬁ@%@ahht%sme ﬁk&f Dathat
the riser_valve Ssegb?‘éﬁg’?l may be cl osed W|th| narelativel ort period

of time BYPRYE eshinithe obe onisd prisgtafion andihe frekent rimga 158 rcﬁatgds 6,

6A, 7,58 mﬁem ke Pbditith, WitHiak 150!

tension ig rel G(zaasgd in the u@\d@dg&ﬁ@%@%@ﬁ@bﬁ%@h@g;%ﬁ&ﬁﬁhﬁg@ ﬂ?@ier 35

may provi 8 therpagi 37 qo¢ lovers R wiaen 2ndtocfcilitetel cirgulatimroftridspglanyspad/or eeat t he

val ve aCtm?Rﬂw%gﬁQ%ﬁ‘h :\%an{he downward 20 conpressive forces acting upon
i are

t he val ve actuat 8 may cause the valve actuation nmandrel 118
to tel escopi cﬂﬂeﬁommexdlﬂlmmﬁbdamhbﬂw Rvithivethy SN GoREWEIE] piiSieRtnlihGrand

t he upper ho rd nmovenment of the actuation nandrel
118 mgs be T ﬁ‘s et“’ %ﬁg} ?lﬂn% %Eoé%ﬂggasﬁfﬁwgﬁcet%hwﬂl GFing 2 HBenthe emerbut
gr ooved 15&;@3@1 téﬂ@ﬁn‘ﬂﬂy\be abﬁlfe&%'g}&hdiﬁﬁhﬁ@n%ﬁﬁ to thCurpkiHceP3 8 1R g%glt $dcomnect

prOJectlon 13% on the link pin adapter which'is secure e | ower

25 end of 3EFRPLY LY. e tisprvalysiapsembly 20;a5d ﬁhweémyftéﬁ tpagedsanid thaitlhaot\nammﬂed
seal i ng nerRewelB8Qe WS, o Y@HsHR is £ﬂlpg R e glfbgear@s\éffalgeogmf\:lt\i?bl¥ %%, anai}l nk pin

adapter projection 131 may act gene y tangentia upon
seal i ng nediset daig mey b fasged rothatviabn @iockddeposﬂubne ’Bneaisbmgckmﬂ‘ﬂeﬁcell?ﬁ from

an open on e wei of conponents
above. « nateeash' eltel fuds RS e aorbl niiot i ety SHH Hodend! y
20, i th@eabmmaehdfat the niséroalve Bsstiibly 2P BRY bé LIS wihin IRYatREP HokGedod a1 |

cl osed” hiasin effect to the seali ng menber 120. In an alternative

enbodi e me Y iylepsig{Fnsion i hedwRehitsen 3220, a separate and/or additional
bi asi ng f or Ce REBYrindlo Ve, dad 7, Shieh, as:id r?stWaﬁ\%asMbﬁJhd’@é/si@g] opSrations, as

tension is released in the upper riser 35 the weight of the upper riser 35 may provide an axially

downward force acting upon an upper portion of the valve actuation mandrel 118. The downward

20 compressive forces acting upon the valve actuation mandrel 118 may cause the valve actuation

mandrel 118 to telescopically move downward within the valve mandrel housing 116 and the upper

valve housing 114. Downward movement of the actuation mandrel 118 may be limited by
interference between the top of the valve lockout groove 158 and the valve lockout device 153.

. The link pin adapter projection 131 on the link pin adapter 128, which is secured to the lower

25  endofthe valve link pin 130, is moveably engaged with the valve sealing member 120. Asthe valve

link pin 130 moves downward, the link pin adapter projection 131 may act generally tangentially

upon the valve sealing member 120 to effect rotation of the valve sealing member 120 from an

opened position to & closed position. The mere weight of components above the riser valve
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contribute to closing the riser valve assenbly 20. The biasing effect in
either the preferred or an 5 alternative enbodi nent may serve tggchigpy 2004
ri ser valve sealing nenber 120 on dermand or in the event of |oss of
tensile force, and to maintain the riser valve assenbly 20 in a cl osed
position, SUERUSSAY when the upper riser 35 may be separ ab€HUHEHSFEemOVed
fromthe riser valve assenbly 20. To open a preferred enbodi nent of the

ri ser val3smdis i thebsenceofteisontio teamppenyrisee3 5 ppy pedidetad fiihdosed! Measing

actuatio rel . t val ve _actuatiaon mandrel 118 is tel escopically
ext ended %ﬁ%@ﬂ? rt%erﬁe\%\n&‘?%]flgﬁ?ﬁ%g% pE‘e”rtl @%ﬂ? V%?Y%&%ng’iﬁa 570 VelKe aspemRIE 2fethdr el
~housing Isfarate hed/bt akdifiéral b3Anadstcd hidly Wi PoAaAPE@h 228 spriti GAich oRRLAL, t he

val ve actuation &E]gdrel 118 and the val ve seal ] ng nenber 120, engage the
val ve sedPPHg™ FIng Sy riser valyg sesciolly 2Pa  The binsiag effest irosither the pefared cowmt e

from e aitahi &IHRERINDAS] deha HOeHETAA XS SRERHBAY2D bORem g 'opl}ﬁﬁ%egva' ve

seat 122 may form a hydraulic seal between t veabl e val ve sea
menber 12Uenie§loshel tensile forsgainddo meintaimthe 1S valreassrupbdy 2015 avhbkadpositian, sitdd may

forma h i l . V. | e val.ve sealing nenb 20 and the
upper va?égg@ oﬁgiuﬁlg&f f%%gﬁge%&%ﬁa@e%??ﬁqge%gﬁmﬁe&f%‘@%f aﬁi?HE’f[:Y ¢ seal

bet ween the | Gwepererdefenéd eubbiimeaiftRt-isavalvendembly 10, EnaildolcbMayBPRplisel ve
housing 11 ipent of a riser valve assenbly, the

#’ﬁ L&S% Jtern%tflvlg igg{)dl /
val ve seaf I'ig FUoRaRAuRE gs A3 thepiglye getration pragdrell 18 43 telegcppigallyextendeg
menbeyo, Sroahwabindhddper valR Bos@id! 118 ndBERENe mAndobltgudls 1180mE Wil RiFe50 LyPe

seal i ng nber or a flapper type sealing nenber. These alternative type of
seal i ng H@hﬂ@r@%’fﬁfﬁﬁeﬂ‘%@% tha valypactuntion merfirelil édaniddkesvabyie seatiog hiemberg e

apparat Useo, ¢ iiieMiv Seaind Behber {4 %2l AU AL Ak REINF A b R B Gy O ened

position and the valve closed position, by axia Ion ~Or reciprocation
of the varleclesednesition tnihavaled optadl positiont Adowalvblee seat 122angnbonlh hpdibdic t he

ri ser val i.nverted o] h 25 preferr enbodi nent
Such ¢ har i RERGE B hel bR A elrBS10b A bl By uies Gl Pizerng 52
and db5valvelge batl}24 majclorma s hydantc eoubetwadntie MEwehIB YalldRalineSm el [Bhnk Ghet he
upper riser 35, i al rﬁéi E)r ocatiqn_of the, upﬁer riser 35 woul d

never t he["BaE Vale Buysmgd a0 D-1gie setld 19 may arogisa g by dpudiciseal betweenmtge pwererd004 WO

01/ 86110 oPéalibd oRbtidA BARIEI 18 het tabyr 9ateidbiap1 fNdr el 118, ther eby

effecting mani pul ation of the valve sealing nenber 120 between the val ve
opened posi t i Brangligmetiee spliodiment ofpaisepeaiverasismbly, the valve sealing member may be

of a type other than a ball type sealing member, such as a gate type sealing member, a plug or

20 . cylinder type sealing member or a flapper type sealing member. These alternative type of sealing
members may require variations and modifications on the linkage apparatuses required to effect
valvemanipulation between the valve opened position and the valve closed position, by axial motion
or reciprocation of the valve actuation mandrel 118.

In other alternafive embodiments, the riser valve assembly 20 may be inverted from the

25 preferred embodiment, such that the valve actuation mandrel 118 is secured to the well casing 32
and a valve body, such as the lower valve housing 110, is secured to the upper riser 35. Axial

reciprocation of the upper riser 35 would nevertheless effect movement of the valve body relative
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An alternative enbodi nent for the subsea riser valve assenbly 20 may
integrate the subsea riser valve and subsea riser disconnect aggeniLy 2b04
into a substantially single assenbly which 5 includes both conponents 10,
20. In such assenbly, both the subsea riser disconnect assenbly 10 and
subsea ri seYOUHNY assenbly 20 may share conmon housi ng RFHPOHMIES. As an
alternative to positioning a subsea riser valve assenbly 20 substantially
adj acent 'afy valye peyatign subdreld 1, thaebydifecingnecipubiserfieyall® seatihematins €20 r i ser
val ve ma L st n Qi 0yt rj ser. assenbly, including the

| ower ri }sdjgtrwezeg%gen‘%k‘{eﬁ’ge%gﬁgsrlyﬁnagg& 63??"3\/‘\%5? PHhay be desirable to 10

provide a val Ve diematversiboginehf fosthe subiseriser vap@latse@bly niuy ikiS@hte tHRkEBIEDN
bore. Drill P%brf)egm?ﬁsugonnect JFigs. 1, and _10 throu%h 17 iﬁ'l ustrate suitable

embodi medt®*} feadispelitpomnash#fsembly 30 e aswbsianalln single agembly which
i nvents orncldd¥e bekhicbinpficRR 10] HC ANHRE Ess@ﬁbl?ﬁ%@ﬂh%’ %ﬁgeaqsgﬁﬁﬁﬁe@ﬂagse%% f '

15 along a_string of drill pige 36 used in drilling a subterranean n
an of f shPe sihses aier salyoassenbie2Qimpy shap gemmfindowsimgompnasntse enpl oyed in a

drilling installatj [ A | j.Ser i-aconnect. assenbl y. 10
and a subsea r iSse%lt%?ﬂ\ygkogé%geh@ﬁ%gg%.sg%/r?\smg‘éa;\dgr%gﬁe?ﬁbggg S@"rs?alnﬁalh’i C%ﬁtg%%jonnect
30 provi delowea wbwasiséraiscomkeaatsomblyyl Odihs aubseasisérivalye any bpPehllqR iiyaRikin a
drill pipe:.string.36 from | ower rtjon of the drill pipe string 36,

Whi 1o | emrioB ARty dncibea By josit Bler BRaid P npepiife 2Sevir Ty bodestsaige i

‘W thilo t heovidd 4 vaver for MBsidped fhgh ielfetibd Rekon 0¥ ridérithrbuddi oge. di sconnect 30 al so
general ly includes an interconnection neans which provides for rotating

the drill pipe string 36 and for axially transmtting tension and
conpr essipgdil PipelDistoflhéd:! Pi pe string 36, through the drill pipe disconnect
30. The drill pipe disconnect 30 may be hydraulically or otherw se actuated

bet ween | at ch&tgsahdnd JR|throeglel? Blusiiraté snigble Afnbedimditsom Al pipenlisoéndettesodr i | |

i pe dis Adrj | i di ect na reconnect ed,
6. 0. by “Ryaras o et ftehyon, PHBRARPREBRER B el o PR e o Pt
enbodiSmentonga sitinigldf dpill pipe 36 aswdrin éxdlling @ sutkstraneanergdl Gy eloffshor iBHISE, the
installati.on.and. in conjunction wth a subsea rjser disconnect assenbly 10
and a sugggaplpff 5?0195?1[\/‘%33’ %ﬁ‘@ﬂjﬂy‘iﬂt 5o dﬁ’ﬁ@gdﬁt atipp wdieh; Ao Fprlers 3@seraybe

secur ed \isbrinReitabRnlyi 10 and b Bebsed fiserealsseifbly 4003 gendral, 4R el 2004 IQ
01/ 86110 PCT/ USO01/ 14566 ) )
0 provides a means for selectively disconnecting an upper portion of a drill pipe string 36 from a

lower portion of the drill pipe string 36, while leaving the lower portion of the drill pipe string 36,
20  e.g., within the well bore WB being drilled. The drill pipe disconnect 30 also generally includes an
" interconnection means which provides for rotating the drill pipe string 36 and for axially tfransmitiing
tension and compression in the drill pipe string 36, through the drill pipe disconnect 30.
The drill pipe disconnect 30 may be hydraulically or otherwise actuated between latched and
unlatched positions. After disconnection of the drill pipe disconnect 30, the drill pipe disconnect 30
25  may be reconnected, e.g., by hydraulic actuation of the latch mechanism.
In a preferred embodiment, a drill pipe disconnect 30 may be employed in a subsea
installation and in conjunction with a subsea riser disconnect assembly 10 and a subsea riser valve

assembly 20. The drill pipe discommect 30 may be secured within the drill pipe string 36 such that
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when a drill bit 39 or lower end of the drill pipe string 36 is on or near
the bottomof the well bore WE the drill pipe disconnect 30 mapg PELY 2004
positi oned bel ow the subsea riser valve assenbly 20 and the riser

di sconnect assenbly 10. In such configuration, the drill pipe string 36 may
be di sconneCPEYPIYt the drill pipe disconnect 30, and thBCHP¥8H4366r tion of
the drill pe string 36 may be pull ed above 5 the subsea riser valve
assenbl y ‘Qgef‘r Hdrdt ki3 erflewer ehdoffhbdilhpips seng Yl ve omsaetd byttao Yy wlebsh osed,

t hereby s e i 0k; or he ] ower portion of the

drill pi pgﬁst ri ng1 ﬂé‘% @c]tb*‘f{]egt gohtﬁaérvge\ﬁéﬂoflg eﬁé’%%%?“&ﬁeé@?rrvéﬁ’eéﬁﬁ@%’%ﬁ? d of

the dril Ifhpnﬁmdldccsmmaﬁsmnblﬁﬁ)o Tasuchlcbafipufatibg thel dfill pipd Strind 96 &E&w&%&o&%mﬂ
i.nterconnectign conponents. addi tion, the

d | df
Dt of e £ oct OSBRSSO IR opgTbogion of D Gelip pB AR Mmgharskied sivwhant sm
to faci | ithatebséaiset vadiassehdblyettOh BrdePthbiiRe Sibkdal ns&'vﬁfi géséxﬁﬁgaﬁﬁ mg,ﬁ? tloge nd a

col l et nmegchani sm for, providing axial engagenent I sengage t he
mal e and PEREY walinglss % HoospWomd fredoweT ipertinm bhe duilbpipasthectsivithin
conmponentoRygsReval |y be referred to as the nmale disconnect member 205,
while the femal e interconnection conponent may generally be referred to as

the femal e di s*’elernfwcdemfmdbmntQﬁt&drﬁnﬂsmﬁooﬁﬂ&&%ﬁkﬁh@lrﬁ@ﬁlﬂ%@ﬂ%&%%ﬁ7l5 and
femal e di clude a throu bore d.a central axis 215 which
may be a @%ﬁh@%}ﬁg}?wﬁm Pg?{ﬁ"é“&? t’r?ﬂ%ﬁ‘@?‘g‘eﬂﬁﬁ aigiony the grefarresembodimsah e ct
30 i slcormmedtedor aﬁbﬁrm@mhgagamﬁ@{ecm&ﬁﬁs P YoM AR RG] %%ﬁhé&u%d?f? | ower
end of an ugﬁ%r%r on of drill pipe 236. An upper end of an upp T at ch

sl eeve hot¥ 3 tlletmechamiem fior Etrwéd%@aeal eégﬂgem@ft andwétsmgwmepmfttheon of
drill pi peal@a8femk: 210 be
PI-Rfa & ﬂ@lﬂt&%ﬁecﬁﬂgc&ﬁpohgﬂs Iﬂf i p LERLS énr%% eﬂeda]g}iy

20 secured to the upper end of a nal e |sconn $
| ower endesflemrgido @n@iﬁﬂlmomﬁlpemmr@@i) Mhd@thefmmhiwtgrcéﬁr%cﬁmmdﬂﬁomﬁﬁhﬁyed tO

t he upperg, I The r.e e | atch mandrel
222 may |ﬁ%}g‘1&m %2 e%?%ﬁg d“g’l%%‘ t“{é &)&ﬁgﬁr‘sﬁﬁﬁ‘h‘i@‘}f Q{Sﬁéé’fl&ﬁ*?%e mgeTt o
Fi gs. 15 1 @nd fanalerdiscohmect m&;cxhcluﬁamhﬂwluglcbdrb atd 210 8XE D1 S Whidmévple 4 dmmon
preferablg a |nte raI ortlorgllﬁ the |.atch mandrel 222, which is
di sti ngui i PR St a{n?é Efr‘?’ﬂeg di?ﬁ%’filscﬂ’ﬂfi‘?ﬁ 630 1§ sopmectadhd  name to assist in
25 clarifyi ngThJSltrﬁleiﬂ SOh@Shemder 204 ahehe &LRBYR

i er ? e R BvPInARE aﬁrg]é) ng]gclrx%%f The

positioned. w.t hi n the throu cgh bore t he mal e di sconnect
out er sufPi@iPesPos fia upner ensl of pre RpST 5119@“3@90%@5419 may e gredred v thiloleeeridnner

sur f aces ;@fheQpsd? poitioh BEAiH Eer Zjﬁagﬁg 10WEENR g;% gﬁﬂep gitc%]s%b € l%ogﬂn% d%: blel pi pe

di sconnect housing 212, t e |at mandr el col | et
engadiPng s¢quirgl to S upfen gncl @f\menaledri] pie disconnect housing 212. A lower end of the male drill

pipe disconnect housing 212 may be secured to the upper end of 2 latch mandrel 222. The lower end

* of the latch mandrel 222 may include a latch mandrel collet engaging ring 237. (Referring to Figs.

10 and 17, the Jatch mandrel collet engagement ring 237 is preferably an integral portion of the latch
mandrel 222, which is distinguished with a separate component number (237) and name to assist in

25 clanifying this disclosure.) A latch sleeve 216 may be moveably positioned within the through bore
of the male disconnect member 205. The outer surface of the laich sleeve may be moveably engaged

* with the inner surfaces of each of the upper latch sleeve housing 210, the male drill pipe disconnect

housing 212, the latch mandrel 222 and the latch mandrel collet engaging ring 237. The lower end
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16 JULY 2004 WO 01/86110 PCT/ US01/ 14566 of the latch sleeve 222 may axially
extend below the | ower end of the [atch mandrel collet engagi ng 41g JULQYZ2®04
such that the | ower end of the latch sleeve 216 defines the | ower end of
the mal e di sconnect nenber 205. A collet nmechani sm 230 nmaybe included on
the mal e di%¥@IHMYY nenber 205 for selectively 5 securi P/ 145securi ng
the mal e di sconnect nenber 205 with the femal e di sconnect menber 215. The
col | et meefthalashslee® 222 olap edsllyeextrol below tlielgve esdueh litoh Aashre] collet enga%i_ng
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ci rcunf ermatnbal20§. ar ound the | atch mandrel 222, with an upper end of each
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end of each r f)‘é]é’f’?l Audp - may hedresludedan themale digeanpect memberd8pocsdloctivatpl | et

dog 232. sEbirplaud &hﬂe&d‘in@fthe(zh%é ﬁ&coﬂﬁ&ﬁnéﬁ%r TEYih @9 ?e%r{?.leodqs%ﬁnnga % %{?\% 1:;8\(’)\5\;

end of the latch mandrel 222, and ext I nwar dl'y roug
237 posi t Thsrrolictimechanisn 23 Mrineludasia coliet ring seorelde tndotiten fermtiflBomedfipdsabed

sl eeve 2 i t.che Lt4 an,, the coll dogs 232 may

engage t@rﬁﬁfﬂggﬁle&%ﬁ%@g@ %%Q%‘g?&g‘%gﬁ% urélgtp’f’g‘i"h‘é'%ﬁﬁré ayhesepsed 239.

A shear plirumérentinly amimigh@hith meydeE222 @ith Geahpenshdal bach RRLVWBOD JiRERQEL T
and the inner surface of the male drill

surface the | atch 5 sl e 21
pi pe dis 2’{5’% ri”S"c“treCﬂS_S%"'u ‘%‘?ée‘ﬂ'@?%ﬁ&g ai‘?"%ﬂr Fy depevictnseivegpint fingw 28 hseshrdice
housi My Zl@spebitkeasilaldby 2300 e phidgit) @ito%h;et%gsgfz?:g lmvz\iﬁ?glﬁg: Hos]-tlfb%eé gé;"ag%hte Edv?eﬁ Lgf &l ner

ring 218 may house one or nore shear pins engag € shear
pi n ret aiFehe Pichgnandrsl 225 and peendgipwrrdly| ronsh seref windgwsol Thiobitiupdtih datdtat ch
sl eeve 21Baddt @b A6 BhialQUR ' i re.selectively
sheared. 20 A cof let unlat gﬁ“%?%%%%’%gg&ﬁgggﬁd%gﬁm? ér?%‘%’%?%ﬁﬁ%ﬂ’ﬂﬁ%s t he
out er surdogeddonay ¢ngagethefemalsl dimumepiifemtsn21s inhabllakigpemat sobvd 138, col | et

unl at ch groov i_Lh: Lyral ity af col.l.et dogs 232 nma rovi de for

radi al | ygr ece%%%%p%é&é‘o n@talgg’ﬁ%"%éﬁ%‘ﬁﬁ%‘ﬂ&%ﬁ”%ﬁ@ﬁ?&'ﬁr %%éﬂleba@r ovi de

for i solmenelitiandthe inntiverielogthe haRWANGHE dFBHaEE haRkRgans aﬁzh@dafug?glb%he _
erein

di sconnect rrﬁr{gfr 21?. An %i %I _afositi on of the |atch sleeve

the col | SPPYTET LV RuEe 20bandgxially above the fatcdyneangisl 2296 Theshes pil etgimentingi t h
t he pl ur @1Binaydbuke@hk 8 m&le GBealPids HRY: J 64t Q. cal | et
unl at ch - posj tiyon‘.1 V\henmt he _qoﬁlgset u‘glﬂg?g{hgaégérﬁgg{;%e %%ﬁ%?%%#eggﬁg 5?1%%1% th
the col | &ke gtsh sleovp216 Sorgwohititing tha tatedholldert 2 Iddipan axial movement until the shear pins

220 are selectively sheared.

20 A collet unlatch groove 224 may circumferentially encompass the outer surface of the latch
sleeve 216, such that alignment of the collet unlatch groove 224 with the plurality of collet dogs 232
may provide for radially receiving the collet dogs 232 within the unlatch groove to provide for

" disconnection of the male disconmect member 205 and the female disconnect member 215. An axial
position of the latch sleeve 216 wherein the collet unlatch groove 224 on the latch sleeve 216 is

25  aligned with the plurality of collst dogs 232 may generally be referred to as a collet unlatch position.
When the collet unlatch grooye 224 is not aligned with the collet dogs 232, such that the collet do gs

232 are caused to engage the collet engagement groove 239 of the female disconnect member 215
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232 are caused to engage the coll et engagenent groove 239 of the female

di sconnect nenber 215 -44 16 JULY 2004 WD 01/86110 PCT/ USOL/ 1456% yL ¥reoode
| at ch sl eeve 216, such axial position of the latch sleeve 216 may generally
be referred to as a collet latch position. Wien the nal e di sconnect nenber
205 is eng@d8M0h t he femal e di sconnect nmenber 215, aPGEAIS®1/4456¢65t oconi cal
surface 244 substantially on the Iower end of the latch mandrel coll et
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surfaces 53£FUSIHMR%BHOBes conpressive I oad bearing shoul ders between the

mal e di sconnecvhdrRdgile Z8&nattmbRBer20 M RleRo At SRS flnalBHRE & hRmbel2¥NWar d
axi al novenment thereafter of the latch sleeve 216 relative to the laftch

mandr el 2PDalgfipgesogical surfacsdihsubsiantisily pmthe dywer pndif the latthrpodreb otlleBBgggreen
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seal i ngl y215peFrgagamat af owkvstqponicalosurfades 234, 244r pogideshaseprakivt hexdf eamle
drill pip i;sconnect ..housi 228 axi al | bel gw { he femal e frustocani cal
sur f ack. B3GR BONEEL R Mesale Hipe bos G e biele hiBpmeetiembsn Jhgh
bore of thewfventidsal diokérhenpihpraftir 6 DIBEIARE kledve D 5 i voASHW G &GEIY e dhe

| at ch sl-eeve nbination with seal 246 may provide a noveabl e

16,
hydr aul i ¢® atﬁé?&%gﬁgﬁﬂ@efi@w@aﬂ betyprmdaq collgtdatplppsitiey andtge enligt unfiascll at ch
| 2 1Bt i
sl eeve 21f6inbH IRRGmotbthR6AnOhich Becveai & ﬁl_e%.t&%lé@v%%%ttc I%&g&gﬁ?&ﬁ&w

unl atching seat for sealin engagenent wth an u
Pr essur i Régeteirfdguerpattioppl thptironshhowsief the foymle drillipediscerimect honsirat2e R exigllys eat

may perm Il : b NS 220 and axial.d rd of. novenment of
tho P o a8k Bt el ERhel S 1Rl SRkl 2o S8 B B
surface dhrougtebdravtthe SineddilRife dimynhcchodieg 28 whichird:eiverthé Bich bletvetz16hear
pin retai.ner _.ri.n 00 60 having a first shear pin retainer upper stop
surface i%ﬁ?mbﬁ’naémg?’Vg@feal%éjzﬁayﬁf%”‘#e@tq%‘?vﬁ@ehyﬁ C YPiPGteen B fomple disconnect

ci r cuisf erwasihgbisnaaeamemsadve 21fie shear pin retainer ring 218. The shear

pin retainer ring 218 includes an_upper retainer ring stop surface 262.
After sheari nd®t HRes B of the bigh sleeys 218 %Mﬁmedﬂﬂnﬁia@tﬁ@m sepf fartesalingt ch

sl eeve 218g4ndhivMeh ahAnfaldRink @h%SW%ﬁ&e%éage&%ﬂrgf{hg %nfé%ung bal1 208 on the

unlatching seat may permit shearing of the shear pins 220 and axial downward of movement of the

. latch sleeve 216 relative to the latch mandrel 222.

20 The outer surface of the latch sleeve 216 may include a circumferential first shear pin retainer
ring groove 260 having a first shear pin retainer upper stop surface 264. The first shear pin retainer
ring groove 260 may circumferentially accommodate the shear pin retainer ring 218. The shear pin
retainer ring 218 includes an upper retainer ring stop surface 262. After shearing the shear pins 220,

. axial downward movement of the latch sleeve 216 relative to the latch mandrel 222, from the collet

25  latch position to the collet unlatch position, is hailted by interference between the upper retainer ring

stop surface 262 and first shear pin retainer ring groove upper stop surface 264. Such interference

position of the latch sleeve 216 relative to the latch mandrel 222 may properly align the collet
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25 latch position to the collet unlatch position, is halted by interference
bet ween the upper retainer ring stop surface 262 and first sheaps JUDY 2004
retainer ring groove upper stop surface 264. Such interference position of
the latch sleeve 216 relative to the latch nmandrel 222 may properly align

t he col |l et WQQI@GWJ ULY 2004 WD 01/86110 PCT/ USCL/ 14566 ukfiTd9N14gsoove 224
with the coll et s 232, in the unlatch position, to pernmt disconnecting
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reconnect, femal onhnect 5, and betvveen t he
latch sl eeve@?@f%%%gg &S?%e upp ?D %Irgc“ﬁaysqeeeg%e% i ypest end qfihsleper pe
appariént pgoctiond dslipipe@d0.in the art that a wde variety of seals and
conponent vari_at.i e 15 conceiv e and ma be applied to apparatus and
enmbodi ments of°® T%?%S?%B?%Inﬁﬁr Otgffﬁggﬁlééﬁ‘fl‘?eﬁmaﬁ m"l&@qd tg pxevisle hydyaudi seals
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Assenbly Confi gur ed for Re-Connection anche Unl %.tChI ng%ﬁﬁgaS?(g%g%Eg

enbodi ne rﬁ‘enlﬂlff 1 anddrebween fhedeichisleave A Ho 266 89 thaymeer latﬁeslchw h¢u81[ag pE0.dt witonnect
30 20 h n AU recovered
e Jlﬂﬁﬁgntc% 6O Qﬁﬁ%& Flo ! g@ﬂ tﬁige‘l W’a %Im%és ?ﬁ&aﬁ gong vé'%rfltl% Aer 205

to the drilfing ri reconnect
wi t h Ibhe qomablednmmphmmmmmd mtbo&mhmofmsmmmmmﬁﬂy, 365 may

be repl ac Ag0] Figs. 13, 14, 15 and 16
|IIustraf§ggM%r g?ﬁﬁ% %ghbo ﬁ?mgﬁPlﬁﬁé%?gapgssed mal e reconnect nenber
225. The redressed

Drill Pipe Disconnect Assembly Configured for Re-Connection and Re-Unlatching
In a preferred embodiment for the drill pipe disconnect 30, when the drill pipe disconnect 30
20  hasbeen disconnected and the male disconnect member 205 recovered to the drilling rig DR, before
reconnecting the male disconnect member 205 with the female disconnect member 215, the male
disconnect member 205 may be replaced with a male reconnect member 225, Figs. 13, 14, 15 and
16 illustirate a preferred embodiment for the redressed male reconnect meniber 225. The redressed
male reconnect member 225 generally includes similar components as the original male disconnect
25 - member 205 with the following modifications.
The male drill pipe disconnect housing 212 may be replaced with a male drill pipe disconnect
housing 261 which provides ports for insertion of one or more shear pins which may be sheared at

two positions on each shear pin (discussed below) or with two separate sets of shear pins. The
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mal e reconnect nenber 225 generally includes simlar conponents as the
original male disconnect 25 nenber 205 with the foll ow ng nodi Migcall ¥2904
The male drill pipe disconnect housing 212 nmay be replaced with a male
drill pipe disconnect housing 261 which provides ports for insertion of
one or nor &¥@&Hkt0pi ns which may be sheared at two posiRGTHMIBK66each shear
pin (discussed below) or with two separate sets of shear pins. The -46 16
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269. The e position shear Skt e
ports, f rm Ctrheet nﬁdkelbhl:lpptmomhpg pilis@69 rﬂi’imdbalﬂmpmiting si¥adpih D6Drghextdhe Gomear

pin 15 re 268, a annul ar oove n t he guter surface
of the Iaatsté:e BS? rag%) rﬂ} @?3’3@8{?6 chl‘ﬂnﬁct%ﬂ?%smgaz Wﬂ%gméléeéfp%S f or
seal i 15g| yremaﬁmggzsa dnatieh b gnrl@dr krodKOm TGS Bur0BYT 16 1akdAGlebpleignear the
| ower end of the | atchjn FCJ sl eeve 266, with the |atchi ngﬂwseat 285 secured

to an inner sdyfllisEatetindis 13.lpiphiag wal?8s fgecalingly pratinge lafehive ball 286tharenug h
bore, W trytfandiaica REBSIERL A8 %ftha%éﬂ,%% &Y t
shear pins 31287 VWhen | at chi nr écoenénlgjg((:;wﬁlﬁr\e\ﬂ‘lr}gic)met@hlé%’I gt(?‘fgge e%
femal e diteawipwcurfave piibe lazh Qee‘teﬁéﬁ {ndbadhicingjedya thirou@B Bomemyittstbeleiching magm;e t he
I at ching secured by one or more latching seat shear pins 287. When latching the male disconnect member

20 205 with the female disconnect member 215, the latching ball 286 may sealing engage the laiching

~ seat 285 in order that the latch sleeve may axially move from a collet unlatch position to a collet

latch position after shearing the first set or the portion of the double shear pin 269 extending through

shear pin retainer 268 into the annular groove in the outer surface of the latch sleeve 266. Shearing

the one or more latching seat shear pins 287 may provide means for ejection of the latching seat 285

25  and latching ball 286 from within the latch sleeve 266 afier movement of the latch sleeve 266 from
 the collet unlatch position to the collet latch position.

The upper end of a latch sleeve extension tube 280 may be secured to the lower end of the

latch sleeve 266 to receive and retain the latching seat 285 and latching ball 286 after the latching
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seat 285 in order that the |atch sleeve may axially nove froma coll et
unlatch position to a collet latch position after shearing the {ig JISLY 2904
or the portion of the double shear pin 269 extending through shear pin
retainer 268 into the annular groove in the outer surface of the latch
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circulating fluid after shifting 10 the latching sleeve fromthe unlatch
position L.tian, ill Pipe D sconnect and Reconnect
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enbodi nent f oRefeniitg &l Figh.nk taad [18tthongtol6, tih ahd picldrrepi fpe AitoeRALEdr iBdal t he

mal e dISCO . 205.and f e dj sgconnect er 215 may be
connect ed™& @Fﬂ% (gfne‘ﬂp‘? fisqepgpo ?%Lh é‘lﬁbdgﬁf"??@"tﬂﬁ%nlt@ﬁ?oéta@ﬁ femglashigernnegls,  and
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position o
disconnect member 205 with the fernale drill pipe disconnect member 215. The axial position of the

(@)

latch sleeve is secured by one or more shear pins 220. The drill pipe disconnect 30 may be
20 positioned at an axial point in the drill string from which it may be desirable to disconnect, such as
below a subsurface riser disconnect assembly 10, below a subsurface riser valve assembly 20, or
~ above a trouble spot in a wellbore where it may be desirable to disconnect an upper portion of the

drill pipe 236 from a lower portion of the drill pipe 240.
To disconnect the male disconnect member 205 from the female disconnect member 215, the
25  collet mechanism unlatches. Fluid may be circulated through the wellbore WB sufficiently to
remove cuitings and other debris. The drill pipe disconnect may be manipulated with the drill pipe
" set off on bottom, or suspended off bottom in the wellbore by the upper portion of the drill siring,
thereby allowing the lower disconnected portion of drill pipe to fall subsequent to disconnection.
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| atch sleeve is secured by one or nore shear pins 220. The drill pipe

di sconnect 30 may be 20 positioned at an axial point in the drile SULY 2004
fromwhich it may be desirable to disconnect, such as below a subsurface
ri ser disconnect assenbly 10, below a subsurface riser valve assenbly 20,
or above aV@pHEblte spot in a weil bore where it may be REIVTSABI4E66 O
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avoi di5pulthd udgerdbortiv@of &l pip&236 1@ditiinMihile the LARY SorBdrorIBY pE 2 IO e dmbikat he.
upper portion of the upper latch sleeve housing 210 and one or ~ nore drain
ports 2110 Hsyrilimegiedh-ded in the upper portion of the latch sleeve 216 to

allowfluid i g4 SuklicitiRion PLOLAYSA vallelddy Bl Asefdbole i ALALNMALS e
upper portion of drill pipe 236 1s being r erove
member 215 in order to confine pressure and fluid with the wellbore WB. In addition, 2 subsea riser
disconnect assembly 10 may be disconnected such that the upper riser 35 may be recovered to the

20 drilling rig DR or the rig may be moved with the upper riser suspended below the drilling rig DR.

To recomnect the upper portion of drill pipe 236 with the Jower portion of drill pipe 240, the

" male disconnect member 205 may be replaced or redresseci with male reconnect member 225 as
described previously. The replaced male reconnect member 225 may be telescopically inserted into

25  the female disconnect member 215, as illustrated in Fig. 13, excluding the latching ball 286. During
such insertion, the collet dogs 232 may be recessed into the collet unlatch groove 224 on an outer
surface of the latch sleeve 266. The latch sieeve 216 in the male reconnect member 225 may be

 properly, axially positioned in the unlatch configuration by engagement of upper surface 273 on the
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tothe drilling rig DR In a subsea installation, a subsea riser valve may
be closed above the femal e di sconnect menmber 215 in order to coigJUEY 2004
pressure and fluid with the wellbore WB. I n addition, a subsea riser

di sconnect assenbly 10 nmay be di sconnected such that the upper riser 35 may
be recovere¥OPBe 20 drilling rig DR or the rig may bePCHMNSIL1486G h t he
upper riser suspended below the drilling rig DR To reconnect the upper
portion ofUefrstutrcef ihe laidesleave AL snd allowmssusfise of bashebr pinidtiingrizps Ddhg thhe

mal e di scg ﬁf%lﬁg sed w th reconnect
nmenber 22512?5:1(?EJIC escr?%gﬁgglﬁgs%gglg G{I%qu%gsgse% é%:ee%m és‘c?né‘%ﬁ“r? Frezﬂ'éﬁg‘ér 225
may be t emelscopiatational enmanemmmm%&atyhﬂesﬁq&m.ﬂlg emgagma Rkl ARIDBRonALS, as
ilTustratgd in ) CtJ g t he | af chi.n ﬁ 286. During such

i nsertion, g?%egaeﬁorﬁ?n&er 8%@@ 3 Balputyy t@l‘?@%@’gdp PEesAEsdf:1248- unl at ch

gr ooves 224 on Tavlateikh€maleSetohaeem@hibd: s wlﬁitﬁéfeﬁhl%aié@m%&me&'ﬂﬁr 18558 £eve
216 in tk&r mal.e reconnect nenber 225 may b properly, axially positi ned

n

in the unft’SA CEATiCREECrPERe. bhaydirghe mOthﬁi'Wﬁﬁé@lo}@d fibmcke @Bngoig DRe -
16 UL 2004, GBI PRI bRty oot 955 8L feve

216 and a | ower surface of ear pin retalner
t el escopi 485i Repeyurd 109y tsfapplied torthledluiddn Gretieotghrverdaé theZ@ﬁerlpMGn bft&dl&fﬁﬁ'@h@

di sconne e non tati.g nt menber 226 may
tel escopi al Iy enga%éaut#%eapgr]‘r%fhén%%ﬁt#g’ttgtallgfc‘:lﬁil %@%ggﬁ’é hiRgessure 87 ¢ o
f aci | 1a atsefficidnt arsyear affiadt siear wrsitiohion eeidotiblPbdRiok blidaPBin 286 or 24 Qet 07 s %ﬁrakeat ch
the mal e econn 5 with the fenmal e di sconnect nenber

| at chi ng S"FAPES 3”‘38? r'%‘telﬁﬁli‘ SZIE‘T"Béﬁ‘? ogfa eRincrEYe 8. Whsslaifinstshenr pesitiins e
depl oyed dultBsadubR sﬂéak: bbditteh shbdt plh69 shAFOHAHe Eﬂ?seE OF ﬁ%g't%c}ﬁl né}.te% easthgg}g ék%p per

portion of drill pipe 236 to sealingly seat on the
Pressur e #&Y sl %’33% Fiag gxiply mese fowiep fomibe @qiluebtugantctbpnsmoofco thia eollep prech

por tion “Qfpsigih ! bo@h@ﬁd%%@emeﬁ%ﬁ'ﬁletﬂ?h ]L,%Qévg D&l L2889 eg H}eaffrz%r b‘ﬁ’? e

285, to a latching pressure pressure s 1

shearlda frpteier ményanpyeoson sugﬁaca:%cluﬂmfedembﬂher s theNppd eadingd Hifg ﬁ@%uﬁﬁcef irst
set of s rate shear pins, between the |atch sleeve and shear pin
retainer Ting 268. Wien the first shear position on the double shear

posi tion sheamtpich ad6osifieRsSihe Rich kideyef thé SdiletiBikch Afr 38R AR oﬁ&?ﬁﬁfa@é&s
shears, tg Latch sl eeve 266 nmpy axi aIIy nove downward fromthe collet

unl at ch 8lFcve 40¢ HaY ergagen Ilﬂgftﬂ@wortwa §f ¢4ch gollepdngiidr wusmgeaniertletdogt he
latch sl esy g ré6in PBitidiRd AlES becka 88 el thi Lotikt REH or@lvE 224, The collet dog

20 stop surface 233 engages the collet dogs 232 to prohibit axial separation of the male reconnect
member 225 and the female disconnect member 215, and the load bearing shoulder at the bottom
of collet dogs 232 may engage a load bearing upper side of the collet engagement ring 237 portion
of the latch mandrel 222, thereby securing the male reconnect member 225 with the female

' disconnect member 215.

25 After latching the collet mechanism 230, pressure in the upper drill pipe 236 throﬁgh bore
may be further increased from the latching pressure to a ball and seat ejection pressure. The ball and
seat ejection pressure may be sufficient to cause the axial downward force upon the Iatching ball 286

and latching seat 285 to shear the latching seat shear pin 287. When the latching seat shear pin 287
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15 retai ner groove upper stop surface 264 interferes with or engages the
upper retainer ring stop surface 262. At such axial position ofqg IngLV3iopa
sl eeve, the collet latch surface 263 on the outer surface of the latch

sl eeve 266 may engage an inward portion of each collet dog 232, causing
each col | etWQ8Y861¥32 t o remmi n positioned radially outwaPEIEgti1456(gage t he
coll et unlatch groove 224. The collet dog 20 stop surface 233 engages the
col l et dogpshesal, the lgriihg keat 28kandl latslepabAl 186mayf mbheaxivll AoweeR MR6lsh tRBTber

225 dt f | ' t 215, the load b ' houl d t
Che bot t omrousk B B 1668 Posien Ohlhg Tiriirgie 0% BUHORIPFIGa pHOY lakbeent t he
col | et enpeq)anRigh ak ifiBr gtfoPeNthd 1918h s1edve bRBnsiaAlted 2¥B 88 i8lo :4%eer R&lﬁgﬁ E¥e

securing Lge mal e reconnect nenber 225 with the fenal e I scohnect nmenber

215. 25 APfEslepvaexisnsion Whe28b | Tbe ejestetiniahing hall286 ang latshing seat 285 rhdydeoppht
drill i pgid o her i the | gt chi
ri PI p%tﬁtﬁ@hetlw&gﬁg AQF fhe 141851426 EnbE fubk 5&%}%@%%%@%1 %%amtgg élgfba.ﬁ jmécg 9

pressure to a ba seat ejection pressure. tion
pressure fRaytchenddii €ine ot mots mais 282 thmgh fticddtcldvavaaxtehsicpriaie 230 athytpbnit

| at chin . 2 nd..l at chi ng..seat, 285 to shear the_ | atchi ng seat shear
oin 287, om0 or ARS Al GRR 6 aBﬁ?ﬂ“‘g%‘?e Tepmagst 13 fripuglybptc: s bit PBG 110
PCT/ USOL/ 4ii&t6ol ios tifiewasreld of e dlildpiph B 0ASLallterdBByerd thehdt SRl BEnARklat 286 MaY

move axi al |y downward through the through bore in the I'ower portion of the
| at ch sl e®sdat ,Wﬁa@ FIRITE icsmg i (9foh sgvelxteation fibe 40, the 8] 28dmaugh an

) . i , i |
upper 10oT bd 1eebvered 18 Liadte b P bR \HreaBX LRASE fé@er%ég&gﬁu%ﬁgg and o{ \g%tf)liogl[s,c;%g%éo bal |

portion of the |atch sleeve extension tube . The’ejec
286 and | deaHeiee e285285 may be caught 5 within the |ower portion of the

| at ch sl eeve ' . retained,therein by the hall d . seat
catcher 284. %ﬁggor %%?%&£§$%§95%§g?%ﬁ%€6]%F%ép?%ygﬁm§¢%@@@ng?ﬁéﬁ%%@ﬁltube
280 may penbndiment ofthsdilbpipedisatndck 50, dfitrreotnyotioher th thlk rbidRct 2 enages2gh i | |
pi pe di sconnect. 30 t.hrou bore,.,to a bit or other tool on the | ower end
of the drgﬁ?&%%%%8§%$m5§%gﬁmgﬁ?@}%ative to shearing the |atching seat 285

and | Bt ching ITal discafiecnihe dejigfie dighohnter FOdTBechitf Hmb, ok Giusth@eULRIEXf£AFEON
t ube 280,%@£ 'b%%| 286 may 10 be recovered to the surface by other neans,
such as r ?ehé%% {Limay bs drapged thipuah Bie thipugh borsdn the upper gertion of § 23§ forhe

seat 285. sealingly seating on the re-unlatching seat 259, the re-unlatching seat positioned substantially on an

upper surface of the latch sleeve 266. Pressure may be applied in the through bore of the upper
portion of drill pipe 236 to a re-unlatching pressure. The re-unlatching pressure may be sufficient
20 ° to cause the axial downward force on the re-unlatching seat 259 and re-unlatching ball 258 to shear
the second set of separate shear pins or the double shear position shear pin at the second shear
position. When the second separate set of shear pins or the double shear position shear pin 269 is
sheared at the second shear position, the latch sleeve may move axially downward from a collet latch
position to a collet re-unlatch position. In the collet re-unlatch position, the collet dogs 232 may be
25 aligned with the collet re-unlatch groove 274 such that the collet dogs may move radially inward
toward the latch sleeve 266 and partially recess in the collet re-unlaich groove 224. Downward
movement of the latch sleeve may be arrested by engagement of the lower retainer ring stop surface

271 with the latch mandrel upper stop surface 270. The male reconnect member 225 may be
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Such configuration thereby represents the nornmal operating configuration
for a preferred enbodinment of the drill pipe disconnect 30, aft4gJuLy 2004
reconnection of the male reconnect nenber 225 with the femal e di sconnect

menber 215. 15 To di sconnect the drill pipe disconnect 30 a second tine, as
illustrated®AU/$LY. 16, a re- unlatching ball nmay be dr d§FéE/Msesugh t he
t hrough bore in the upper portion of drill pipe 236 for sealingly seating

on the réelgsebpicahyi withdswet 1t the ferthae diseannbon remberbysenl tepBifticOReKk drilling
substanti on_an er rface of,. the. Latch_sleeve 266. Pressure nay be
app 1 od 1 P RRRaRR S o e B piisuT by 5 G Redrline i e 236 to-

r e- unl at chi ng Atesnttvs @aboligntsToriid @ILHHOUsRRRSEHEEHRYe &enzo%ﬂérﬁé %{H Gins20 tO
cause the, axi al . downward force on the re-unl atchi'ng seat 259 an

r e- unl at A APIBEMMEssRPensuis siRaiar torthelateh slsave 246 or 416 oshep than bellssing seatspamds  or

t he doublgdshieahreRQsd, Lh@n j .Seeon . POSition. en the
second sg@ ar at eﬁrseet o%ﬁ%heszi?q%i[ngg& gf g%rﬁtgﬂggub e’ %h%tge?%%%esh?lgi%%we etgi\ﬁg'pi n
269 is ditearcsdoibelly rethsowaniphlaing devipm siay boemployed td avbiheasingabell il dyllv e

axially let latch. position.to a collet re-uynlatch

poSi t i onfmi n t%lgle{::%dﬁ'\%egt% ggc{n&%gé)f %1“%8&597%}??@%@BVHPQPOW?Q@%‘HWGM 25
al i gned wittiditdognevtihg, &d avobd teodvalitdia UVaGHMg 27 An SkGhbtivh BlibddiRert PhdcBbnsdR9S NMaY
move radial ly inward, toward the |latch sleeve 266 and partially recess in
the col | SEoTPIRE P TrvehlegPHEy oo onssARE:d hestirdremmaton e thelbish sopecy e
may b@ annesicedyriiyh ARYASRIEAbe RtricdkEford %ﬁe&%&v@%@ﬁ@ﬁiﬂg%ﬁ&cﬁﬂ%ﬂdﬁﬂ Wlagq 271

with the |at¢ch mandrel upper stop surface 270. e mal e reconnect nenber
225 may ' BEPe-dssponmpetiig VA ngqr Sodmg vale 1oy RiThSEl /e 4Eped @l lesodpibelll IAn

w t hdr a I . i tensile f e t he
i 111 g T e Ve, BRP P RER e HE P okt B e LERBGor 67 14801 pe

236 to t Kesth60] suplyasriith aDRgndbt Byrmedrsivefedhor tonetrite thatiall ihwecatthéd ok baicge

di sconne%ﬂ{lﬁ%qqé‘gyi de conponents and neans for nmani pul ati ng conponents

simlar to e Tatch sleeve 216 or 266 other than balls and seats, and 5
hydrail i ¢ preFheudmti] pipeidibeodfiech30 ARRISY 18AnijlatbEetn @R laWhk Eald udBitched pdatdgs,

wi reline conve tools. Recoyery of balls or other manipul ati ng devi'ces
may be e%ﬁ%d%f)éﬁfma%wﬁ LR ?fbg‘&mﬁ’a‘fflthq welkhoes WP Atso, ﬁlﬁﬁ@'ﬂaipgéiqsmmqt

during Wab kna§bk nlahipaia befReERatcs ' j ’ j 9 of
drill pipe Za 6 ail%ﬂt%era di sconnegt%ﬁ%ﬂgwgeggogﬁ%%c‘g@le%g%ﬂgﬁg\?\%?gﬁe}rj?ﬁg. " An

al t er nat PietieRpSdatesttboruWe: indhswailbore Wi Jihnyeightraf theideil pipicsuspended belbw s eal
on one Ok, M Gnfibt &Qﬁmgrgf}trgqufrg badiBHaP ﬁgld?atulhg Bregs]:lrettcr)] gisclzo%gcrt] w%!ar? he Gritl pipe
20  is suspended off bottom of the well bore WB.

Inalternative embodiments for the drill pipe disconnect 30, the collet mechanism may be replaced
with a different mechanical or hydraulic Iatch mechanism, such as a grapple type mechanism. Also,
the male disconneot member 205, 225 and female disconnect member 215 may be inverted such that
the male disconnect 205, 225 may be secured to the lower portion of drill pipe 240 and the female

25  discommect member 215 may be secured to the upper portion of drill pipe 236. Alternative
- embodiments may also be assembled with components which interconnect by means other than

generally male and female interconnecting components.
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10 216, 266, which may thereafter be retrieved on wireline to avoid | eaving
a latching ball in the drill pipe disconnect 30. A dart or stang ngLY300a
may alternatively be dropped in lieu of a ball. An enbodi ment may incl ude
means for recovering the latching ball after manipulation of the latch

sl eeve 266,WaHEF1IWs with a nmagnet or by reversing fluid RCTNGOVMSEGE i eve
the ball in a catcher or basket for ball retrieval. 15 The drill pipe

di sconnect 30 Theyld pirenlisoerinactsdd ibgimeriy aﬁpalbabﬂnetd daifithg wellla beth egshpRSind bfNs,

with the I e s |n t. of.f on bpottomof the wel| bore WB. Al so,
the r i 11 1ot m BlaBEn bR eaciindticcn it bt Bactsan Newhrdio brrsa sapril
unl atc hedplpmkdonms thid dehlcé iﬂ@y &lsd BelenPldyed Wi RANHRsf ih wopd ov&%&%ﬂb&fwme

re VB. The weight of the drill pipe suspended

Il b
ggl ow 0{ ﬁae\(“?q T HHR% e ggit 1%?&981‘%?%@9% é‘aaﬂrﬂlbplawwwm‘emaﬂw@med bpln'e'asﬂﬂlb to
di scommeciacueiciliie dcbidectaRfe ardibi }% §13§ZR:F)P 486\ 8fifi s :lj st C%&Rigﬂ @L%‘%Fh tﬁvee o Ib |O:a'?

WB. In alternative enbodi nents for pl pe nnec
nmechani snflerajdtae Fléﬁll@?dbfé subapcuisntly, blifdramemey peddsed) rt?rm&lbyeeahhgmﬂe mitdriogofitled ch

nmechani s t chanism ,.Al so e di sconnect
member 2{)%81%(% bgﬁ At%ksg%%lﬁg%? © SIS St makbs dﬁ%‘ﬁgﬁ\}gﬂt‘@ U eqrin! ¢ hat
the nal e matmnmm acﬂalsmagaﬁommmu&emmubftp@etmniuw&rmﬂﬁabhmtwwml A

pi pe 240 ar&g %ﬁ femal e 25 di sconnect nenber 215 nay be secured to the
upper por i O%ril | pi pe 236. Alternative enbodi rrents may al so be

assentdl ed W t IThe QHDEIREAISONRE dick RS SMABREHctyN TR Sy L i) lﬂg{;}%psoig@%ir al l'y

mal e and fennl e interconnecting conponents. -52 16 JULY 2
PCT/ US01/%PAaiaele valagpemperp whereid ismanpredesiradly th seligblydisadringctap ppper pbrtion o5

r i 1119 145145 08 lo i BRLE o ANEIAL 1o BT phrBf{Gh kb s L NONAY e

drill pipe disconnect device I's genera y re P11
pi pe di sconnect, this device may al so be enployed with drill pipe used in

wor k over ope st.rin a tub | ar. The
ror K, over OBk AlRpedt s Bl B LY el SEPEL A Y Rl 2. T

di scdifnedbr drijlitge hdigh risk eﬁmmhts AyheRARY fisRdf ktitking il tdlla §1§ng Well ¥, &By- may be
rel ati veI cI ose. to th&ﬁ such_that subsequently F rans my

cl osed, B‘%F drill pine iy pove aF pthir dgfling hazard gisks 105‘6% él‘lﬂ‘@F WQW@@?JGS t ack.
Such ti mi‘m SRNORY EORch BRaARY, S d8GS th&HeBodifforta Wethin teOUbEIN string such that the

disconnect device may remain above the hazard point to provide a quick and reliable disconnect
point uphole from the hazardous well bore region.
20 Non-rotational engagement may be alternatively provided by components other than male
and female engaging components, such as interlocking keys, dogs or otherwise. Where male and
- female non-rotational components engaged, the male component may be secured to either the upper
portion of drill pipe or to the lower portion of drill pipe, with the female non-rotational engagement
component secured to the other of the upper and lower portion of drill pipe.
25 The drill pipe disconnect may provide the ability to further extend an “extended reach” well
bore beyond the point at which all of a drill pipe string may be recovered to the rig by tensional

- force. In such instance where an open-hole completion may be economically feasible, a lower
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situation. Such action may also mnimze the anount of pipe that nust be
tripped out of the well to the rig floor. 10 The drill pipe di SigoIIEYt2004
device may be alternatively adapted for use in setting liners or other
downhol e tubul ar nmenbers wherein it nay be desirable to reliably di sconnect
an upper po¥@PwWH1®f tubulars froma |ower portion of tubtIEs0s14565 | eave t he
| ower portion of tubulars wthin the wellbore. The disconnect device as

di scl osedpdteredfithediill pibs gribemag 66 sahyoredpithinedows sactibafofthy vl \boeandkhe f Or

drilling jn high ri.sk environments where the risk of sticking pipe,
col | apsi _n'!l p_gr%%%nqgil}eed%%&“gﬁ%&vf’ﬁ ' the drill pipe in the well bore or
ot her drilli nAdveaetyddnlainicasi Mg dﬁn&)@‘é@fscdiﬁéétin%pﬁ@idkhfnﬁﬁiga? idg' 14t

|

hole. I n such_instances, this device érrawily be $05| tioned wt € tubul ar
string subff'eMEe Perbanignthes fhe hdepieadlypeith ballgand sedsova lathk shewzand poi nt

to proyi d@adpdhtcs 5)2’ g.ngar[dﬁ{g' M adit F}? QO RGE maﬁ?éi@%ﬁﬁ%&ééﬁ% d ge%{;%oltrg:&i%%car dous

wel | bore region. Non-rot ational engagene tern
provi ded Bynipdaivonéiedatdt leavet hwh stawdieg vavedddfricnrabdmenbegtiverable vh oHRlLS |

such as iqgt i Kk dogs. or, ot herw se ere. mal e and fepale

non- r ot at (IS}CSJ %W%% Pr'%% & ?\%%tseeﬁlﬁei%% ?hetcﬂlgp??&?t “E%ﬁ%% PHEYRR 4 FEFRERT P

ei t her t heduppengagpetdai bearii shelddr with BeriGRnttiasé 8ichOWRE tPQkdh RN k 15 | |
pipe, with the, femal e non-rot atior]_al, en a&ement conmponent secured to the

ot her of YHE"plFErRlymembosiRentsBRY Ssmingis the fafqhyslegyealiogiier Fpdprayifls for peolet
di SCOnecd: oMY 1M d8latch ncdRididnt Which dBeliérﬁohl%auiﬁ‘e% falﬂ:ﬂ spBve SXLERIEH LN

wel |l bore beyond the point at which all of a dri pl pe string may be
r ecover edigeEciset of fhy upperaps kivween disconhient membere. such i nst ance where an open

hol e conpl eti gy, : I.¢al d: | bl . r.-53.16 JULY.2004 WO
01/ 56110 PCT/ usd%ﬁ%%?%g‘%@ﬁ‘%od%‘%?‘#gﬁ‘ﬁb?p%’i%‘pﬁlgg‘s” o ﬁ%‘” {Gs %‘8‘55"6‘3?1 oned
Wit hi n a lktolbell @d extermpinnohibe therebpe prlovidimgen opendhrbingh bot) feduph eldisathneft téd1e

drill strd vered. An alternative enbadinent of the dri]l. pipe

di sconnec%dg%g &C&ﬁ%“ &'F OFY BRI areats fﬁrgtoglg’lwen% P%de%te%js ‘ﬁi”ﬁléﬁ’ﬂ%lﬁ 8tm

ot her1% haothdn yibepeds tieadghythepdris i@t bderdivd 0S8 ab pass Arbith St BIc68E dERYe BEhe O
mani pul at.ed S%%’gﬁi’%g val ve, dart or rod that may sealingly engage a

by a
seat for lﬂ‘ifﬁrlémop@ lation of the latch sleeve. Such standing val ve,
dart or rod NBYedBink 829 ¥HEERRING e h SR bME: retainer and release components. The drill

- pipe disconnect may be configured for manipulation between latch and unlatch positions by a

combination of axial, rotational and hydraulic forces. Alternative embodiments may also be

20  configured which provide for replacement of each double shear pin with two separate shear pins.
‘The embodiments described herein and other embodiments of this invention are disclosed
in an absence of hydraulic lines between these embodiments and a drilling rig. It is a significant
- benefit of this invention that hydraulic lines between the rig and downhole assemblies may be
omitied. It may be appreciated by one skilled in the art that hydraulic lines may alternatively be
25  provided for various uses or applications, including the disclosed assemblies or embodiments, or
with other components or assemblies employed in conjunction with these embodiments. For
example, an application for concurrently employing hydranlic lines in conjunction with employment

- of one or more of the disclosed assemblics may be elected in a shallow water installation, or to
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or otherw se, such as reverse punping the conponent out of the drill pipe
string. A weight bar or rod may engage a | oad bearing shoul der ¢ JIDLY 2004
sufficient mass weight force to manipulate the latch sleeve. Alternative
enbodi mrents nmay elimnate the | atch sl eeve altogether and provide for a
collet 10 JYOBY#&X | at ch and unl at ch nmechani sm whi ch doeRCTHER01/k486fUI re a

| atch sl eeve conponent to effect engagenent of the upper and | ower

di sconnecpromgeipiditmnalipangrionlg et to ofissavalvd dehlinginpente 15 CRAN@HT pipR WydRulic

provi ded i.ch elimnates the.latch seat, [|atch ball and extension tube,
t her eby pﬁ%\? S| inﬁ!dngﬁg%ggrrpr?ﬁ?%cﬁ‘ ‘r’“b‘&f'regfc’wteﬁ?rntg% selfsd gredimepipa weyide 2 Such
open t hr ongR abRteyakgmptiesviieh pEeeSS&chemghop@hslic iiHRgt rument s and material s
whi ch woul d nqQt 15 other w se pass through the ports in the extension tube,

to pass throudh@nhbe aprsecisiehbibnt weonscehangss thike detaileef thoillustoatedeimtadintdntspi pe.
Shear #i ng, L] i : f [.ner rel egs

conponent _s?ﬂg‘yi%e&gr??%tlbﬁ g?s %)%ge i%(r:{)lﬁ\ré% tbgn%@%rt}@%coﬁ)lﬁ??dﬁﬁrgl éd&p]grth er%ﬁ%poglﬂé? i on
bet ween | Bvetom Whilaprefewdd qpiboiinicots sf thepresentdurehiiordiavetinendesatbeddnd iBtratd onal

and hydr ayl,L.c. f . er.natjve di nent al so be 20 configured

i ch pr oot B Eendids SR Bt S B el iep oy it i o
shear pi nenbodiieatserill@dtures thesdikiRE e adeHeWEVer s &f RkpRIROHIRBRLSHAf this
i nvention aﬂe %%sclosed in an absence of hydraulic |ines between these
enbodi ment"$ BREUCALERS g gigptptions aepwithin the spinangd seopa of the preast nvention,which

I nvento onis k& adrih Y deAulibwink cRBS. bet ween the rig and downhol e assenblies may
be omtted. It may be appreciated by one skilled in the art that hydraulic
lines may alternatively be 25 provided for various uses or applications,

i ncluding the disclosed assenblies or enbodi nents, or wth other
conponents or assenblies enployed in conjunction with these enbodi nents.

For exanple, an application for concurrently enploying hydraulic lines in
conjunction with enploynent of one or nore of the disclosed assenblies may
be elected in a shallow water installation, or to -54 16 JULY 2004 WO

01/ 86110 PCT/ USO1/ 14566 provi de additional manipulating force to a riser

val ve sealing nenber to shear drill pipe. Hydraulic |ines are not intended
for preclusion fromuse, however, the disclosed enbodi nents may provide a
nore attractive alternative which permts excluding hydraulic |ines.
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It may be appreciated that various changes to the details of the
illustrated enbodi nents, 5 nmethods and systens di scl osed herei g @®ILVY@004
made without departing fromthe spirit of the invention. Wiile preferred
enbodi mrents of the present invention have been described and illustrated
in detail, it is apparent that still further nodifications and adaptations
of the preferred and alternative enbodinents will occur to those skilled
in the art. However, it is to be expressly understood that such

nodi ficati : tations are within the spirit and scope of the

pr esent ihggﬁﬁgg%?ﬁ%ﬁﬁbh 10 is set forth in the following clains. 16 JULY
2004 What is clainmed is: 1. A disconnect assenbly for connecting a | ower

ri ser extending, downward through a seabed and into a subsea wel| bore with
an upper riser lextehdfREPTHSHNRESCHORY JAT £oBRSIHPEng loWST ti5ch IPEER i ser

di Sconnemdovﬁﬂ%?dttﬁﬁ)tugflg?lseﬁéﬁsﬁﬂ EltS & stbsek APAE Bord BHthO 8 SPpEC Hsue! ¥

activated to di sengag ower end o tﬁe upper riser froﬁ&%n upper end of
t he | ower eitgwing ddvenwird dommeodrilbss eiglibya subseaprises idisgonrmctyshieh thas dmnnect

menber havi a.central axis;,a femal g di.sconnect nmenber for receiving the
mal o di SooTEA L MSEneCh L PRSI AR AD ACTHE Fefeerinse B it eniahii and t he
femal e di sgpenaser "@sRein BWRENEndestMRY [6Qe0RReOf tht N@sd RS SREmBEy t he
upper riser and the upper end of the |ower riser; a seal for sealing

bet ween t H@mngistngdi sconnect nenber and the female di sconnect nenber; a

riser interconnecti op I ble. i sponse to substantially axia
novenment of thea%%fggfr;scrglﬁliéé:?&r‘%%g{jﬁa&gng%ccfntgrgfé?xé%er riser froma connect
position for redhast cditdoynéditpémbaNRet deBgving etheahsle ddiswanf chemiBgber and
the femal e disconnegt nengfr,to a release positjon for releasinggthe mal e
di sconnect!hEgip&ach pf Hif MRls dissppectdneabemaid thedsmale disemmnedangmberati ng t he

upper 1i sefeifEllhtiGoldheldTqhe IAWE enll otGhe uﬁﬁkfi‘ rRef hPheCPRLERd 8P tHeOCK
noveabl e from a | ocked position wherein axia
lower riser;

a seal for sealing between the male disconnect member and the female
disconnect member;

a riser interconnection device actuatable in response to substantially axial
movement of the upper riser relative to the lower riser from a connect position for
mechanically interconnecting the male disconnect member and the female
disconnect member to a release position for releasing the male disconnect member
from the female disconnect member upon reciprocating the upper riser relative to the
lower riser; and |

a riser connection lock moveable from a locked position wherein axial
movement of the upper riser relative to the lower riser is limited and a release
position wherein the upper riser is axially moveable relative to the lower riser in
response to substantially axial movement of the upper riser relative to the lower

riser; such that the upper riser may be manipulated at the surface to release the riser

connection lock and release the upper riser from the lower riser.

2. The disconnect assembly as defined in claim 1, further comprising:
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novenent of the upper riser relative to the lower riser is limted and a
rel ease position wherein the upper riser is axially noveabl e rdlgaliMg 2004
the lower riser in response to substantially axial novenent of the upper
riser relative to the lower riser; such that the upper riser nmay be
mani pul ated at the surface to release the riser connection |ock and

rel ease the upper riser fromthe |ower riser. 2. The di sconnect assenbly as
defined in claim1, further conprising: 56 16 JULY 2004 a di sconnect

| ockout device r Nt i r - di N f th [l ser
connection Iocki?%agﬁg&ﬁgpggggé§§g¥?P%%Q&ﬁg%ggﬁgggﬁgg%%ﬁéé?nIgg gﬁi devi ce

is in theridepcénneoton look tauhe réledsepesitivh tiheg tith dissgage takbutadevidags 1l ser
connecti on Iq&%kég t he rel ease, position when the di sconnect | ockout device
I

isin the B8 itgsnd 1R perpiffing Gesisaecie 1Ak Fhexaoenerting lpduical | y
out war d Ofth@?%@éé%%sigi% faes t&; dsbned! 1§cko%99eéi€@ﬁ!iﬁ ol ﬁrﬁQﬂJ&@Sa%Fi%Eper s for
t he ni oc

mani pul ati on by a subsea ROV fromthe lock positionto
posi tion. tBe lddkeutinsclomivet txtasdingiddialhsowtehidhefian outet surfact of whemalen t he

riser connection Lock c rises:. a callef chani sm reventing axi al
Separ at | ot R ARG IBHARGE o mERBURLGh BY Criorarby BPECBRIE menber
when in a hakoh tBa dilédk RRAickor rel easing the mal e di sconnect member from

the fenmal e di sconnect nmenber when in a release position, the collet
mechani smincluding a collet ring circunferentially spaced around the

outside of a latch dr.el pluralit f.callet fingers extendin
axially from tﬁ% colle dl‘rgf?]nél,%de!ésgﬁr%{éfgl %Se?eqr}eﬁglgr&fur%ﬁﬂ |hr?fgeu?a t@%lnlsgtg dog for
engagi ng idonnéctoallbek copipgrgenent groove in the femal e di sconnect nenber,
the collet fingers and  caollet dogs noving radially, rotationally and

axi al l'y bet weer? §oHeARrhaysnfopprepsating axig) epawtipp il itho male Aisceiriet
ST p GRS 000 ShORSHLHHE oI 0 ok o g,
| at ch positeleasing i mhle disbeasenpobet from. the female disconnect member when in
a release position, the collet mechanism including a collet ring circumferentially
spaced around the outside of a latch mandrel, a plurality of collet fingers extending
axially from the collet ring, each collet finger including a collet dog for engaging in
a collet engagement groove in the female disconnect member, the collet fingers and
collet dogs moving radially, rotationally and axially between a latch position and a
release position, the collet engagement groove providing a stop surface for the collet
dogs; and
a latch mandrel for guiding movement of the collet mechanism between the

latch position and the release position.

4, The disconnect assembly as defined in claim 3, wherein the collet
mechanism cooperates with a slot in the latch mandrel such that the collet
mechanism is axially and rotationally moveable between the connect position and
the release position in response to substantially axial movement of the upper riser

relative to the lower riser.
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4. The disconnect assenbly as defined in claim3, wherein the collet
mechani sm cooperates with a slot in the |atch mandrel such that 1ghiUicyi2ioes
mechanismis axially and rotationally noveabl e between the connect position
and the release position in response to substantially axial novenent of
the upper riser relative to the lower riser. 57 16 JULY 2004 5. The

di sconnect assenbly as defined in claiml1l, wherein the nale disconnect
menber is secured to the |lower end of the upper riser and the fenal e

di sconnect nenber i e 0 ppe of .i-he | r.ri,;ser..6. The
di sconnect asseffbl ysgze gé{:ﬁﬂlgét ?Strﬁg@wii %’n qffﬁi‘%grl h%zrugjccl)ﬁgv\?lﬁrsﬁmng:e glalseubsea

ri ser val véisqpdsedtimasberbelseniréh e giebloear end ef tiid spmniet aidtikeRnatedf f  an
interior of. a lower riser when the riser _interconnection device is in the
rel ease pfiagqoafm?ﬁﬁ memberisegiired iihe eprercsd pbMP 1aWed@®ined in claim 6,
wherein the subsea riser valve includes a ball nenber rotatable between an
opened position and a closed position in response to axial tension in the
ri ser interconnecti chhalisdonaect 8sseffibly ahi defioahacdlaias b dnither campdsihgned i n

claim7, further conpr.ising: a subs riser valve | ockout vi ce for

ot vent | ng. pr orfbPHEE HEGAERPOSTHORE, SEI5N, ie SURsE FserghscpRecd i SomAter
assenbl y am Bedrion @ al dwel dse Whed RS @dep iltBRoSMREER deVicd & inVRleBlcaRITPr | Ses:

a val ve body secured to the lower riser and the valve body having a through

bore in flRAsHiOBormuni cation with the interior portion of the |lower riser; a
val ve seal ing nmenber noveable within the valve body froma val ve opened
position to a val ve cl osed position; and one or nore valve seats in the

val ve body to farm arhdidtonutbitcassestily betdesiral id feiny 8| whehdtheasitlsdahe val ve
seal ing nenber. 10, The disconnect assenbly as defined jn ¢claim9, further
conpri si ngiser valve includes a ball member rotatable between an opened position and a

closed position in response to axial tension in the riser interconnection device.

8. The disconnect assembly as defined in claim 7, further comprising:
a subsea riser valve lockout device for preventing premature movement of

the ball member.

0. The disconnect assembly as defined in claim 7, wherein the subsea
riser valve comprises:

a valve body secured to the lower riser and the valve body having a through
bore in fluid communication with the interior portion of the lower riser;

a valve sealing member moveable within the valve body from a valve opened
position to a valve closed position; and

one or more valve seats in the valve body to form an hydraulic seal between

the valve body and the valve sealing member.
10.  The disconnect assembly as defined in claim 9, further comprising:

a valve actuating member axially moveable relative to the valve body and

connected to the valve sealing member for moving the valve sealing member
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a val ve actuating nmenber axially noveable relative to the val ve body and
connected to the valve sealing nenber for noving the val ve seal M8gJEYR004
58 1 6 JULY 2004 between the valve closed position and val ve opened
position in response to axial novenment of the upper riser relative to the
| ower riser. 11. The disconnect assenbly as defined in claim 10, further
conprising: a connecter between the val ve actuating nenber and the val ve
seal i ng nenber to nove the val ve sealing nmenber between the valve cl osed
position apngd. v, e ned...nosi 14 ' ponse to axjal venent of
t he val ve actﬁ%?ﬁﬁdﬁﬁ%%ﬁgggyﬁgygg&%%fg?%%%ﬁ%%@ﬂggggg H?“%%S%§$Fﬁ%§ in
claim 10, rhuovdrher of trpuppad rixgt redatbehs € lowsetisev.al ve | ockout devi ce noveabl e
bet ween a val ve | ock position for preventing axial novenent of the valve
actuating nenber and a valve unlock position for allow ng axial novenent
of the val ve actuat i ng dIRBARECt addmbFfiR GHIMEPRNGG 7S SN LofPridRfi ned 1 n
claim9, wherein the valve sealing nenber further conprises. a ball nenber
r ot at abl e bet wee gontstey dhoreeanp theedalpo sictiating aneinbdreandakhee valet asathgposi ti on.
14. The disconpnect assgnbly as defined in claiml1, further conprisjng: a
ari 11 i pane bR miTe B Vel Baltfy ieinat Besbishe B tapvaloothrs of a
drill pi p@eSfalveNgbehb® Posifion BRGEspRASE tPBxial ndvehkht ofitReyvaHd hétfatinguch t hat
t he upper portion of the drill pipe string is selectively disconnected
fromthe UBW@Pﬂbortion of the drill pipe string before the male disconnect
menber is released fromthe female disconnect nenber. 15. The di sconnect
assenbly as defined in claim 14, wherein the drill pipe disconnect is
configured for recorfectiscgnédassembbyrasdfeiintd i Qeins10, ifither Benphgng:] ower
drill pipe stringlafter be{nq qéscgnnected. ?9 .
a Subsea riser valvelockout device moveable between a valve lock position
for preventing axial movement of the valve actuating member and a valve unlock

posttion for allowing axial movement of the valve actuating member.

13.  The disconnect assembly as defined in claim 9, wherein the valve
sealing member further comprises:
a ball member rotatable between the valve opened position and the valve

closed position.

14, The disconnect assembly as defined in claim 1, further comprising:

a drill pipe disconnect for selectively disconnecting a lower portion of a drill
pipe string from an upper portion of a drill pipe string, such that the upper portion of
the drill pipe string is selectively disconnected from the lower portion of the drill
pipe string before the male disconnect member is released from the female

disconnect member.
15.  The disconnect assembly as defined in claim 14, wherein the drill

pipe disconnect is configured for reconnecting the upper drill pipe string and the

lower drill pipe string after being disconnected.
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16 JULY 2004 16. The subsea riser disconnect as defined in claim1,
conprising: a non-rotational key engagenent head, having a throughJbpyeoaad
being secured to one of the nale disconnect nenber and the fenale

di sconnect nenber; and a non-rotational key nenber, having a through bore
and being secured to the other of the male disconnect nenber and the

femal e di sconnect nenber for engaging the non-rotational key engagenent
head, to rotate the lower riser by rotating the upper riser fromthe

drilling rig. 17 A ’?Féﬁﬁgeaor[ise‘fgﬂg&ﬁ&tna% d%ﬁge(pljnsc?agglr&e%%liglqgga Subsea ri ser

di sconnect seali'ngl y connectin ower riserextendi Mrwar d t hrough a
seabed and i nt oa aonsufadesal ielyl enlpagensit tHeadnhayppen hiGgh et endi ighgdownwar d
froma floating drilling rig .to ,the suybsea riser disconnect, the nethod
conpri si ngSoRief de 19nh §f Mcmple disconpieh iambes Ald fhe fsmghiedisgonpeed mgmpkar: ri ser
and | ower giger; attaching a female disconnect nenber to the other of the
upper riser and |lower riser; mechanically interconnecting the nmale

di sconnect nenbenomratidnel ¥ematmberdhadona droughende and banag sevgrddad Ween t he
mal e di sco ﬂect ggnber and the inteﬁconqﬁcﬁeg.fenale di sconnect nenber;
positionida s of g% ngle lpcopuect angabEh A dng (BRaly discqmned fed®r to sea
an i nteri@igafingathk QWRALroftipRAl ML BnddemENDRGA, Tth SBFatd IRC RANGClisek Sy N @

di sconnect position; opening the subsea riser valve bel ow the subsea riser
di sconnectrotaingplaguppet e depm terdsillyfe isie wel | bore to a through bore of the
riser, by applying axial tension to at |east one of the subsea riser

di sconnect and the subsea riser valve; reciprocating the upper riser

relative to thelloweA nméth&l oforinbetindl dndl dift@nhédding Q@ subbGan@adRcédiRot
mechani cal interconnection between the mal e di sconnect nenber and the
femal e di SEBHHEE COPRSHIRS 2 IoKe Tl prtpyiingdovpyad thioysh ageabedandintpia ng ri g

fromthe |Qweda wdPEdre WHISHRHHRE fsck Bftending downward from a floating drilling rig

to the subsea riser disconnect, the method comprising:

attaching a male disconnect member to one of the upper riser and lower riser;

attaching a female disconnect member to the other of the upper riser and
lower riser;

mechanically interconnecting the male disconnect member and the female
disconnect member;

sealing between the male disconnect member and the interconnected female
disconnect member;

positioning a subsea riser valve below the subsea riser disconnect to seal an
interior of a lower riser when the subsea riser disconnect is in a disconnect position;

opening the subsca riser valve below the subsea riser disconnect to open a
through bore of the well bore to a through bore of the riser, by applying axial tension
to at least one of the subsea riser disconnect and the subsea riser valve;

reciprocating the upper riser relative to the lower riser at the drilling rig to
disengage the mechanical interconnection between the male disconnect member and
the female disconnect member; and

pulling the upper riser at the drilling rig from the lower riser to separate the

upper riser from the lower riser.
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upper riser fromthe lower riser. 60 16 JULY 2004 18. The nethod of
connecting and di sconnecting a subsea riser disconnect as defi Rrgdjiny @ogum
17, further conprising: locking out a riser interconnection device with a
noveabl e | ockout device to prevent unintentional disconnection of the nmale
di sconnect nenber fromthe female disconnect nenber. 19. The nethod of
connecting and di sconnecting a subsea riser disconnect as defined in claim
18, further conprising: manipulating the | ockout device using a subsea ROV.
20. The nethod of connecting and di sconnecting a subsea riser disconnect

as defined in claim217, further conprising: interconnecting one of the
upper riser andi8 he Tiwenethbdeof inAgetigC ahd etliscorebtitipi san subscaorRect t he

mal e di sconnect mange adn_d Ihe femal e di sconnect nenber when the coll et
mechani sm $18cqnRee] af definedip slaimdd, fuather ¢psitgase the nale  di sconnect

menber and the foepRbeufi ﬁg&rlﬂt%%nﬂ?“c%ﬁgie%@%i&hﬁnﬁ%a'b%lo@ﬁﬁx‘?@?&iéﬂ}o Is In an
unl atch position; and guiding axial and rotational novenent of the collet
mechani sm pevént angkantional distotuzgctibn ohtigdmedle didtonnebiemembérdidore thecfonnabct i ng and
di sconnecté.n?% a ﬁubs a riser disconnect as defined in claim17, further
conpri si ngd®*TOERT AYF "B t he subsea riser valve to prevent inadvertent
actuation of the subsea riser valve by preventing novenent of a valve
actuating menber, using a valve |ockout device. 22. The nethod of
connecting and H-scohlifecntthed aok uissaectingsend  diseuwaetingt aasubsshi miger i n cl ai m

17, Turtheg oL s 1%8hedGd cﬂ&?m‘l%l}%nﬁgroé)mprising:

manipulating the fockout device using a subsea ROV,

20. The method of connecting and disconnecting a subsea riser
disconnect as defined in claim 17, further comprising:

interconnecting one of the upper riser and the lower riser using a collet
mechanism to connect the male disconnect member and the female disconnect
member when the collet mechanism is in a latch position, and to release the male
disconnect member and the female disconnect member when the collet mechanism
is in an unlatch position; and

guiding axial and rotational movement of the collet mechanism with a slot in

a latch mandrel.

21. The method of connecting and disconnecting a subsea riser
disconnect as defined in claim 17, further comprising:

locking out the subsea riser valve to prevent inadvertent actuation of the
subsca riser valve by preventing movement of a valve actuating member, using a

valve lockout device.

22. The method of connecting and disconnecting a subsea riser

disconnect as defined in claim 17, further comprising:
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reconnecting the nmale di sconnect nmenber and the fermal e di sconnect nenber
by re-latching the mal e di sconnect nmenber and the fermal e di sconridécdULY 2004
menber. 23. The nmethod of connecting and di sconnecting a subsea riser

di sconnect as defined in claim 17, further conprising: securing a
non-rotati onal key engagenent head to one of the male disconnect nenber
and the fenal e di sconnect nenber; securing a non-rotational key nenber to
the other of the male disconnect nenber and the fenal e di sconnect menber;

engagi ng the nop-.ratati Kk n nmen ead_w th the non-rotatjona
key nmenber; an F (E) aefegtltl %qﬁ%emg%pglrsg(?ﬁgggr nierngbrﬁ?t %ﬁ(’a}j éﬁ? I Frln%% fsﬁo?nom{r otate
the | ower mes®er bR 4e-ldtokingehbanalasdistehhdre dnéhibet| aidmthb7fenfaly dhesnmeonpr i si ng:
securing one of a valve body and a val ve actuating nenber to the | ower
riser, the™§®P%e body having a through bore in fluid conmunication with an
interior of the lower riser; axially noving the other of the valve body
and the valve actuating nenber wth respect to the lower riser to nove a
val ve seal i ng nEhberTletmetbod aof/ adoneectingosad pisirnectinmgarad sabseal wigeropened

position; and seali the interior of the |ower riser with the valve
seal i ng ne ‘é’r‘m@ﬁt_taﬁﬁgﬁn HEC{;"&’F‘\}Z@B@?CW“S% met hod as defined in claim
24, further por@em%%whomamatm hy@né@Atdd 8 oRBOPEIe (RAL WREMcBE Vval ve
cl osed position and the valve opéned positioned in response to axi al

nmovenent ofemher apd|thefeavledis¢omgect meewiher; wi t h respect to the | ower riser. 62
16 JULY 2004 26, The t ha fin N claim.24, erein,sealing the
interior of the "T'ov g%ro ngtrag%leﬁﬁ(ey hlggn\}i?frvte% s%é’lﬂllerrld) fﬁﬁ%ﬁéﬁle ﬂsf?fm?c'tghe val ve
body i ncl udesbéraindtthé@nile disconnect member;
engaging the non-rotational key engagement head with the non-rotational
key member; and

rotating the upper riser from the drilling rig to rotate the lower riser.

24.  The method as defined in claim 17, further comprising:

securing one of a valve body and a valve actuating member to the lower
riser, the valve body having a through bore in fluid communication with an interior
of the lower riser;

axially moving the other of the valve body and the valve actuating member
with respect to the lower riser to move a valve sealing member between a valve
closed position and a valve opened position; and

sealing the interior of the lower riser with the valve sealing member within

the valve body.

25.  The methed as defined in claim 24, further comprising:
moving the valve sealing member between the valve closed position and the
valve opened positioned in response to axial movement of the valve actuating

member with respect to the lower riser.
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bal | nenber between the val ve opened position and the val ve cl osed
position. 27. The nethod as defined in claim?24, further conpri slienglILY 2004
| ocki ng out axial novenent of the valve actuating nmenber with respect to

t he val ve body, w thout a | ockout device, to prevent inadvertent actuation
of the valve sealing nenber between the val ve opened position and the

val ve cl osed position. 28. The nethod as defined in claim27, further
conpri sing: unlocking the | ockout device to allow axial novenent of the

valve act uatinge el bl of 85ARAG LRih Y YALYE R0 0 :fbigWeagt uati on
of the valve sealing nenber between the val ve close s;p05| r'on ‘and t he

val ve openiesrepdsdrtwitintheantbienealinginambagwithia thoeMdee bodieiichdetifitatthgan subsea
ROV. 29. The nethod as defined in claim,?24, rther conprising: biasing the
val ve seall?aﬁ]gmﬁ“é‘ﬂﬁg?ﬁt‘ﬁ?%@ %I"ﬁ‘ei&? Ogeélgﬂpﬂﬁtl%al}%@gﬁfﬁlaﬁc gg)PFé“tF‘B\z\er riser in
t he absence of axial tension in the upper riser. 30. A disconnect assenbly
for connecting a | ower riser extending downward through a seabed and into
a subsea wel | bdfte whemeathod ppdefineilse claine 24 ciutherpodpmsingrd froma drilling

rig to the subsea .ri ser disconnect, ch that the subsea.riser djsconnect
may be se|ecti38%9“%8Pf%ﬁ?@ﬁw¥8naﬁéﬁﬁﬁ%§§VS?F ?gﬂﬁm18¥“Whée$ﬁﬁb riser
from an upgervaBrdbsdy, WitiohO¥aECkols BEvicd, N6 e P MMAGEtenS 26 of EPr | Si NQY:
a mal e di sconnect. nmenber; a femal e di sconnect nenber for receiving the nale

di sconnectvakehbealingmepbembetwgem thy velve ongned @psiteommad theefbier clasad t he
femal e di sganpect member 63 16 JULY 2004 being secured to one of the |ower
end of the upper riser and the upper end of the Ilower riser; a seal for
seal i ng between the mal e di sconnect nenber and the femal e disconnect
r
menber, 28.  The method as defined in claim 27, further comprising:
unlocking the lockout device to allow axial movement of the valve actuating
member with respect to the valve body to allow actuation of the valve sealing
member between the valve closed position and the valve opened position; and

manipulating the lockout device using a subsea ROV.

29.  The method as defined in claim 24, further comprising:
biasing the valve sealing member closed for sealing an interior of the lower

riser in the absence of axial tension in the upper riser.

30. A disconnect assembly for connecting a lower riser extending
downward through a seabed and into a subseca well bore with an upper riser
extending downward from a drilling rig to the subsea riser disconnect, such that the
subsea riser disconnect may be selectively activated to disengage a lower end of the
upper riser from an upper end of the lower riser, the disconnect assembly
comprising:

a male disconnect member;

a female disconnect member for receiving the male disconnect member

therein, each of the male disconnect member and the female disconnect member
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a riser interconnection device actuatable in response to substantially
axial nmovenent of the upper riser relative to the |ower riser fgyEY 2004
connect position for mechanically interconnecting the male di sconnect
menber and the femal e disconnect nmenber to a rel ease position for

rel easing the mal e di sconnect nenber fromthe femal e di sconnect nenber
upon reciprocating the upper riser relative to the lower riser; and a
subsea riser val ve positioned below the riser interconnection device to
seal O Bind WALEORNGRISOMe Wwlihd AL wbbSShser ARY R BB lenl ' PFhe

di sconnect ftor selectively disconnecting a tower portio ot & driti pi pe
string frolwmanrieggper portion of a drill pipe string at a |location bel ow the

val ve, such that the upper portion of the drill pipe string is selectively
di sconnect ed frdnfalt ﬁ’é 4381\‘/6& Bf)t&’rﬁF? dhe 6‘?51]? [iscanpact mygpRer snd, &'@ erli e the

nmal e di scofif@mhediRidd@leri s rel eased fromthe femal e di sconnect nenber. 31.
The di sconnect assenbly as defined in claim30, further conprising: a
di sconnect | ockagiserdisidremnegionpdesenadtmagatile avresppast tovenbstastisl yohxithe subsea
riser intg&gg@ne Qﬁ n de%ice togihetrﬁlqase Eosi i on mhentthe.diﬁconnect

g of g Wber S8R 1THEVE o ey °F B JEPhia OPAESt ROTERRAP of ¢ he

| ockout devi cé

riser int@edRnReLy i Diferé@iticbtngt Qhé hfhalee BREBNROSIehBEr WhAN thdefefakconnect

| ockout device is in the un]ocked position, the |ockout nmechani sm

ext endi ng HsEPAEGyNSURERAP @ Tekcaseposipnalor seledsingethe imale disgennsctamgmbenal e

di sconnect . ' ' . 4 the l.ogk position
o the unl 50p thotemal s REkRBlce Dol Bior SHRE e el ST ls PR o 50
wher ei n t Hewsr ridr; arli pe di sconnect is configured for reconnecting the upper

drill pipe string,and.the lower. drjll pipe string after heing

di sconnected. 6% eaJ‘FJi?’f’VE](YSAPO@g?neF]Ih@I‘H'?g@b‘?ﬁ?&b‘lter&%%‘??ﬁﬁ?ryg%‘gcﬂ@ﬁeﬁled in
clai m 30, Jdrahdt BBrcSREPHdSHMNBe lovier FR&: 6@l ati onal key engagenent head, having
a through bore and being secured to one of the male disconnect nmenber and

the femal e di scodmiépiperdesebrnect for selectively disconnecting a lower portion of a drill

pipe string from an upper portion of a drill pipe string at a location below the valve,
such that the upper portion of the drill pipe string is selectively disconnected from
the lower portion of the drill pipe string before the male disconnect member is

released from the female disconnect member.

31.  The disconnect assembly as defined in claim 30, further comprising:

a disconnect lockout device for preventing inadvertent movement of the
subsea riser interconnection device to the release position when the disconnect
lockout device is in the lock position and for permitting movement of the riser
interconnection device to the release position when the disconnect lockout device is
in the unlocked position, the lockout mechanism extending radially outward of an
outer surface of the male and female disconnect members for manipulation by a

subsea ROV from the lock position to the unlock position.

32.  The disconnect assembly as defined in claim 30, wherein the driil
pipe disconnect is configured for reconnecting the upper drill pipe string and the

lower drill pipe string after being disconnected.
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and a non-rotational key nenber, having a through bore and being secured to
the other of the male disconnect nenber and the fenal e di sconnegl JuuEY 204
for engaging the nonrotational key engagenent head, to rotate the | ower
riser by rotating the upper riser. 34. The di sconnect assenbly as defi ned
in claim30, wherein the drill pipe disconnect conprises: a nmale dril

pi pe di sconnect nenber having a central axis; a female drill pipe

di sconnect nenber for axially receiving the male drill pipe disconnect
menber therein, each of the male drill pipe disconnect nenber and the
female drill pipe disconnect nmenber being secured to one of the upper
portion of the3dril Thepdiveomitetiangnibigad defined veclaimoBo, fonhafcotpdsiapi | | pi pe
string; a seal for seaLinq between the mal e drill pipe. di sconnect nenber

and the fenal e®d8dgiHer! kryntnspeemed heady having abrqughebore mndchsingh devi ce
Sl f TOST> " = e o
axi ally noyeaRlhigo fohe¥r ahd AhliiRAahdd: Akttt fﬂ%aﬁlgy@;ﬂ?&gﬁ%@ﬁ%ec Ing

the male drill pipe disconnect nenber an dri i sconnect
menber to aml unl atch position for releasing the nale drill pipe disconnect

nenber fromthe fenuale.di sconnec nber. .35. .The di scannect assenbly as
defined in clai ?&P%%Fot%h"é’uagﬁf‘ﬁ’ TF:‘B{’@?F?‘P@ pitpaughfhaze E?J‘ﬁﬁeé% ?@Hr%éﬁ?it%ee ?‘/urt her

conpri ses: otBecof thé mEe hanioaAtd OheRbEY 8Ad ithE fekhR! dSERAEA hRmbef fhhe mal e
drill pipe disconnect nenber and the fenmale drill pipe disconnect nenber

when the celgaging wechuametatenal key ensse¢rhent heatlctto potstet thenlawad fissr el easi ng

the mal e L 1 L.sconnect nmenber fromthe female drill pipe
disconnec?&%%%%gﬁgﬁ%ggh%%é collet 65 16 JULY 2004 nmechanismis in a collet

unl atch position, the collet nechanismincluding a collet ring and a

plurality of col|et fingers extending axially .fromthe collet ring. 36. The
di sconnect assetfbl y H& a’é?‘?‘ﬁ?ﬁf a5serably; 4% @Peaﬂﬁrcéﬂlﬁl $hevhgrein the drill

pipe disconnect comprises:

a male drill pipe disconnect member having a central axis;

a female drill pipe disconnect member for axially receiving the male drill
pipe disconnect member therein, each of the male drill pipe disconnect member and
the female drill pipe disconnect member being secured to one of the upper portion of
the drill pipe string and the lower portion of the drill pipe string;

a seal for sealing between the male drill pipe disconnect member and the
fernale disconnect member; and

a drill pipe interconnection device axially moveable from a latch position for
mechanically interconnecting the male drill pipe disconnect member and the female
drill pipe disconnect member to an unlatch position for releasing the male drill pipe

disconnect member from the female disconnect member.

35.  The disconnect assembly as defined in claim 34, wherein the drill
pipe interconnection device further comprises:

a collet mechanism for preventing axial separation of the male drill pipe
disconnect member and the female drill pipe disconnect member when the collet
-mechanism is in a collet latch position and for releasing the male drill pipe

disconnect member from the female drill pipe disconnect member when the collet
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pi pe interconnecting device further conprises: a first engagenent conponent
secured to one of the male drill pipe disconnect nenber and thqgf amey 2004
drill pipe disconnect nmenber; a second engagenent conponent secured to the
other of the male drill pipe disconnect nenber and the fenmale drill pipe
di sconnect nenber; and an axially noveable | atch nmechanismfor selectively
and rel easably interconnecting the first engagenent conponent and the
second engagenent conponent. 37. The di sconnect assenbly as defined in

cl aim 34, o} LSk RQ. col l: i : n in n
di sconnectllfn\f‘il%ﬁaltﬁﬁgen %ailrﬁgg g@?ﬁeﬁ%a?%le&g |($an giﬁe?\g@{yt ?fleigﬁjﬁ%psrgﬁﬁaﬁ%}elg gcr?aieg drill
pi pe di sconngaid aplobdity ohentlet firgatobittedding@diinfrsmmthscdliet tihg col | et unl at ch
position and for preventing axial separation of the nmle drill pipe

di sconnect nenber and the fermale drill pipe disconnect nmenber when the

col I et mechani sgg.i n the asebdtt aséérﬁmyp&saéﬂn%ﬂ:inﬁ?%l?ﬁ?i,%ﬁé}eﬁ' fgvgipxial ly

noveabl e froma collet unlatch position to a co atch position to a
col | et re-pint attehomssiing devicedhdhervenipaisesh sl eeve having a seat for

sealingly seatin re-unl atching cl osure device thereon; .and.a drill pipe
| atch mandr el f%rgﬁ"é ieﬂgﬁ%ﬁgﬂﬂ‘ﬁfmﬂ’? %eﬁléfegoff’l &pe e e Aty ‘%@fxﬁé@n t he
unl at ch podikddn@sst nidigbek ah& the@anhleideil FPEditRRNE@ riphREch position. 38. A

di sconnect assenbly for connecting a |l ower tubular extending downward

t hrough a seabedsehad cngagemeni gngenongrl secpsd éo Wia etherofithp erale diillipipe
ext endi ng h%ﬁq&r I&?]‘E@j rid 1] 4 tuhbul ar di sconnect,
such that (ﬂ%’ e s&g%%% u uﬁlgrfé %ls@ggﬁr*)g%%&ﬁ%)%%%%&%@%&#\ael y activated to

di sengage a | owar amiudly66ndk@atlbl MO Qdedhbinibie foip pelectividyl| @a1d frelemably upper
end of the | ower tubular, the di sconnect asserr%lse/ conprising: a male

di sconnectMHERIBFCng e dird gReresmadc COmBRRRY thes stapdn gngagemenl o
di sconnectcoxgHRsH:.

37.  The disconnect assembly as defined in claim 34, further comprising:

a collet mechanism for connecting and disconnecting the male drill pipe
disconnect member and the female drill pipe disconnect member when the collet
mechanism is in the collet unlatch position and for preventing axial separation of the
male drill pipe disconnect member and the female drill pipe disconnect member
when the collet mechanism in the collet latch position; and

a latch sleeve axially moveable from a collet unlatch position to a collet latch
position to a collet re-unlatch position, and the laich sleeve having a seat for
sealingly seating a re-unlatching closure device thereon; and

a drill pipe latch mandrel for guiding movement of the collet mechanism

between the unlatch position, the latch position and the re-unlatch position.

38. A disconnect assembly for connecting a lower tubular extending
downward through a seabed and into a subsea well bore with an upper tubular
extending downward from a drilling rig to the subsea tubular disconnect, such that

-the subsea tubular disconnect may be selectively activated to disengage a lower end
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t herein, each of the mal e disconnect nenber and the femal e di sconnect
menber Dbeing secured to one of the | ower end of the upper tubulqgr g 2gba
upper end of the |ower tubular; a seal for sealing between the nale

di sconnect nenber and the femal e disconnect nenber; a tubul ar

i nt erconnection device actuatable in response to substantially axial
novenment of the upper tubular relative to the |lower tubular froma connect
position for nechanically interconnecting the male disconnect nenber and

he f I ' it f h I
i Sconnect O rokREre kel TR} ahfranl B B R R kR ANE T 5"t e

upper tubutmepristigati ve to the |lower tubular; a collet nechanismfor
preventing axi al a&ﬁgratlon of the male disconnect menber and the fenale
di sconnect menbRPARHESFONACA MEMBER position and for rel easing the nale

di sconnect nenbgrehiRMniithenks nﬁEﬁbe‘ SrORREGIn gnﬁl@bﬁﬁle"\ﬁﬁ@&ﬂn@ct n?leﬁm%lﬁe ase

position, the collet mechanismincluding a ¢ ring circunferentially
spaced ar oliagin, raclo of $helgabd discdrmecthmember ehd the f@tn;tﬂ&akhstg&mtt moinlbert fingers

| | d
col tot dog Pk Tsisagp e hedBus ind OO ufRRaN Tor ke PP ool o °

dlsconnectmﬁaﬁﬁ@uhrthe collet fingers and collet dogs noving radlally
rotationally and aX|aIIy between a | atch position and a release position,
the coll et engafgéﬁaénforgﬁea}mgebﬁmw dhegnade glisspnragt fagseber ondt the fevialeet  dogs:
the latch gmpy 3k%%éQU|d|ng novenment of the collet nechani sm between the

| at ch p05|t|on an e rel ease position; and wherein the collet nechani sm
cooperates wi t ha tubslapintemotrvetibmtielicermnettatle istisporishad sithandislly etiamechani sm
is axially and rotgtlonall veabl e between the 67 16 JULY 2004 | atch

posi tion FRAVERE! PERepReLAbPar Bilativs te das igwer tubylag fiva & Gennget positigna|
novement ofor th&PakieRey hieRBhAtLE! BE| HRlet BslBedtOMRMbEMEHE ahe female

disconnect member to a release position for releasing the male disconnect member
from the female disconnect member upon reciprocating the upper tubular relative to
the lower tubular;

a collet mechanism for preventing axial separation of the male disconnect
member and the female disconnect member when in a latch position and for
releasing the male disconnect member from the female disconnect member when in
a release position, the collet mechanism including a collet ring circumferentially
spaced around the outside of a latch mandrel, a plurality of collet fingers extending
axially from the collet ring, each collet finger including a collet dog for engaging in
a collet engagement groove in the female disconnect member, the collet fingers and
collet dogs moving radially, rotationally and axially between a latch position and a
release position, the collet engagement groove providing a stop surface for the collet
dogs;

the latch mandrel for guiding movement of the collet mechanism between the
latch position and the release position; and

wherein the collet mechanism cooperates with a slot in the latch mandrel

such that the collet mechanism is axially and rotationally moveable between the
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39. The di sconnect assenbly as defined in claim38, wherein the nale

di sconnect menber is secured to the |ower end of the upper tubulgyjgpd d0ea
femal e di sconnect nenber is secured to the upper end of the | ower tubular.
40. The di sconnect assenbly as defined in claim38, further conprising: a
subsea tubul ar di sconnect | ockout device for preventing di sengagenent of
the interconnection device when the di sconnect | ockout device is in a |ock
position and for pernitting di sengagenent of the interconnection devi ce

when the dj §% gghg . .14 he
di sconnect aas #%Se :éir;ffoglllg?wﬁﬁngsgaﬁlﬁaﬁﬁgmél i Venfem £I-c hani sm
ext ends raﬂieajpbgrmmlmemtmét(BMmMmtulsﬂaﬁ ace of one of the male and female

di sconnect menber for mani pul ation by a subsea ROV fromthe | ock position
to the unlock position. 42. The disconnect assenbly as defined in claim 38,

further conprisifng: Tﬁ’eﬁié@&%ctt&@bih@l?r a‘éa(!léfﬁe@%'cla‘ﬁ”?&dtxﬁﬁelnfﬁi"tﬁ@ éJbsea

tubul ar di sconnect to seal off an interior of a |ower

subsea t ubdisemne¢tanembreds s¢ourddnioghe biveased of g wppen tubtBir ailith ehajfemadm nect
assenbly a n_¢laim wher ein .t ubsea, tubul ar val ve

conpri ses: &590\%3 é}%&i mbc?;glsssggﬂflgggd%upﬂg eing\ﬁgﬁwtslﬂgﬁﬁlélp Uahd the val ve body
havi ng a through bore in fluid conmunication with the interior portion of
the lower tubular; a valve sealing nmenber noveable within the val ve body
froma val ve op¥hed Thesdipeonsert egscaibhupsdelioed tredaigbds, tfu@wr camnmag 16 JULY

D00 one O oTor£ ALY BBER (R hhetl Bl YE RO 58 SOLT AL RN LF sed

bet ween the valve an e valve sealin

t ubul ar di the dmaEotneason dévine dzhelm thed dibevnBEct léal:bhheervmecl@ 5 0) IaIISd:ld"Igosuﬁ)rﬂr il
i i for, sel i vel i | f |1
pipe dis Coapnrglefg}' per?nrlttl?lg d?s%}léa}/geetr%antd (I)fs tﬁg angrgérlmré tu?n de%lmflzeerw}?e%rt}lé: (c)hrécgnnegt ari

Jockout device is in an unlock position.

41.  The disconnect assembly as defined in claim 40, wherein the lockout
mechanism extends radially outward of an outer surface of one of the male and
fernale disconnect member for manipulation by a subsea ROV from the lock

position to the unlock position.

42.  The disconnect assembly as defined in claim 38, further comprising:
a subsea tubular valve positioned below the subsea tubular disconnect to seal
off an interior of a lower tubular when the subsea tubular disconnect is in a release

position.

43.  The disconnect assembly as defined in claim 42, wherein the subsea
tubular valve comprises:

a valve body secured to the lower tubular and the valve body having a
through bore in fluid communication with the interior portion of the lower tubular;

a valve sealing member moveable within the valve body from a valve opened

position to a valve closed position; and
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pi pe string froman upper portion of a drill pipe string at a | ocation

bel ow t he val ve, such that the upper portion of the drill pipe{stJiinyg 2094
sel ectively disconnected from the |lower portion of the drill pipe string
before the mal e di sconnect nenber is released fromthe femal e di sconnect
menber. 45. The subsea tubul ar di sconnect as defined in claim44, wherein
the drill pipe disconnect is configured for reconnecting the upper dril
pipe string and the lower drill pipe string after being disconnected. 46.

A method of co n&?ecdlj rHQrea&mﬂfedéeg g?ﬁ' ﬂ%%a'l%%o%g%? l%gr?x?a%h r£1u19| SSeCPB; een

connecting a lower riser exten downwar hrou sea i'nto a
subsea WeIiheb’alvebﬁdybnchthewpb/erseﬁlingeﬁerﬂlxdrendl ng downvvard froma floating
drilling rig to the subsea riser disconnect, the nmethod conpri sing:
attaching a nal e di sconnect nenber to one of the upper riser and | ower

riser; attachipg a TR aHARPCHicHRORELs [RARDE iRt sﬁn happer

riser and |lower riser; nechanically interconnecting t é I sconnect
menber andmmtmnﬁmmale dlsconnect nenber providing a seal for seallng

bet ween the nal e ,d sco ect i nt er connect ed. fe
di sconnect  menbafil IR Mot ere s e et el ey

moveabl e |ﬂ95@wﬁ1g%§1@u rplaftﬂhaets’fta dHli PipeRENARL 160568 BERG! iheRaRE, the nale
di sconnect nenber fromt mal e di sconnect menber:; mani pul ating the

| ockout deanbéhaiéh%gpwwﬁs@aOﬁat@v driflping steive ¥s seedtivelycdipramoeteh fomhe upper
riser rel Igngr a Llin sengage the
nechanlcaﬁkkw?g%g ﬁﬁggtlon dgygg{e %H%Q ﬁmedv%gg%necfIﬁﬁﬁ%g?nﬁgﬁggthe
f emal e di selaseickomeindemaleadistoptiédt mdgntene upper riser at the drilling rig
fromthe lower riser to separate the wupper riser fromthe |ower riser.

45, The subsea tubular disconnect as defined in claim 44, wherein the

drill pipe disconnect is configured for reconnecting the upper drill pipe string and

the lower drill pipe string after being disconnected.

46. A method of connecting and disconnecting a subsea riser disconnect
connecting a lower riser extending downward through a seabed and into a subsea
well bore with an upper riser extending downward from a floating drilling rig to the
subsea riser disconnect, the method comprising:

attaching a male disconnect member to one of the upper riser and lower riser;

attaching a female disconnect member to the other of the upper riser and
lower riser;

mechanically interconnecting the male disconnect member and the female
disconnect member;

providing a seal for sealing between the male disconnect member and the
interconnected female disconnect member;

locking out a riser interconnection device with a moveable lockout device to
prevent unintentional disconnection of the male disconnect member from the female
disconnect member;

manipulating the lockout device using a subsea ROV;
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47. The nethod as defined in claim46, further conprising: interconnecting
one of the upper riser and the lower riser using a collet nmechanmigsJuLy 2004
connect the mal e di sconnect nenber and the femal e di sconnect nenber when
the collet nmechanismis in a latch position, and to rel ease the nale

di sconnect nenber and the fenal e di sconnect nenber when the coll et

mechani sm is in an unlatch position; and guiding axial and rotational
novenent of the collet mechanismwith a slot in a latch nandrel. 48. The

et hod as def | ndiol ahbiD Afber LUGLIEK IR A5 RORIL AR A pybsea

ri ser valve below'the rTser ‘interconnection device to sea erior of
a | ower ridissngapethetnhechaisdrinierdoenatinn detvicon tidemaleelisconhaet tlembei sebnnect

position; and opening the subsea riser valve below the riser

i nter conne@?gﬂﬂﬁagiﬁg@eﬁo‘n@ﬁg%mﬁ{thr ough bore of the well bore to a
through bore of yifigy feS§her Aer APRlYd BN @b 3tom HRIBWRPLE® 18kep8Rs theone of
the riser interconnection device and the subsea riser valve.” 49. The met hod

as def i nedunper gsaifromithe lowentissr. conpri si ng: | ocki ng out the subsea riser
val ve to prevent inadvertent actuation of the subsea riser valve by
preventing novenent of a valve actuating nenber, using a valve | ockout

devi ce. 50. The47ret hiigk methd@hé defthellin claith A Aorthérbohdpeikingonpr i sing: 70 16
JULY 2004 reconnecting the mal e di sconnect nenber and the femal e di sconnect

member by re- | dRiEARgeetnE ora ef Hesuprneiaiser gadibe lawer Tiss ysingak eollftsconnect
menber. 51.,. & S [ ' ] funt her i.Slng:. securing
a non-rot at Fona Sﬂfgg;%gnga&ﬁ%ﬁggﬂoﬁﬂogﬁg@ﬂt g tlfrl}gl fg&ggglg%ﬁgg menber
and t he f emanberdwbantheewilemaetienisns &cimrd tachaposition; ahdito edledse kigy matenber to
t he ot her (?f t he mal e di sgonnfct . .
1sconnect member and the female disconnect member when the collet mechanism
1s 1n an unlatch position; and
guiding axial and rotational movement of the collet mechanism with a slot in

a latch mandrel.

48.  The method as defined in claim 46, further comprising:

positioning a subsea riser valve below the riser interconnection device to seal
an interior of a lower riser when the riser interconnection device is in the disconnect
position; and

opening the subsea riser valve below the riser interconnection device to open
a through bore of the well bore to a through bore of the riser, by applying axial

tension to at least one of the riser interconnection device and the subsea riser valve.
49.  The method as defined in claim 48, further comprising:
locking out the subsea riser valve to prevent inadvertent actuation of the
subsea riser valve by preventing movement of a valve actuating member, using a

valve lockout device.

50.  The method as defined in claim 46, further comprising:
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menber and the femal e di sconnect nenber; engagi ng the non-rotational key
engagenent head with the non-rotational key nenber; and rotati Ag JUlcY @opar
riser fromthe drilling rig by rotating the |lower riser. 52. The method as
defined in claim46, further conprising: |ocking out the riser

i nterconnection device with a noveabl e | ockout device to prevent

uni ntentional disconnection of the male disconnect nenber fromthe fenale
di sconnect nenber. 53. The nethod as defined in claim46, further
conprising: se i a y”%ﬂ: ti er to
the lower ri sgllré?ér{}%gﬁékgltgée I@%I yhﬁg?/@%% at reguég{ \lg%"r gglltn%l%f Idt{}lg(gﬂﬁgp

comuni catinembei b redatching rthe malefditdoandcd weembdr sand; thaxfealaley divoonmegt t he

ot her of the yalve body and the val ve actuating nmenber wth respect to the
| over ri se‘i“e’i“gerrmve a val ve sealing nmenber between a valve closed position
and a val ve opened position; and sealing the interior of the | ower riser
with the valve sealing nenber within the valve body. 54. The nethod as
defined in cl ai¥h 53, Thamethed azdefincil 3i plgim 74, feghegrdomp2id4: movi ng t he val ve
seal i ng nenber ween_t he val ve, cl osed position and.the val.ve opened
position in res%gns%g%%(Enégolt%ﬂonﬂ’&/eé’n?ﬁ?g e“?h%a 9,00 9% fe E}ti? ASonmster with
respect tomémbBed Ddeke fehBitd dis®@nnecti@eniRi:hod as defined in claimb53, wherein
sealing the interior of the lower riser with the val ve sealing nenber

within the val VECWH#H 2ingairaigtena dextmerbey toghe (othes phdhe amds diseenngst s,
bet ween tt}ge%gérvag‘dqpeef&qgleo&gg tnh?d? e;r.he val ve cl osed position. 56. The
efined i [ f urthe

net hod as inclaim r ’conprising: |ocking out axial
novenent of theengagiug the moatrotagomad rdegrengagdmane dpad twithothe non-rotational

key member; and

rotating the upper riser from the drilling rig by rotating the lower riser.

52.  The method as defined in claim 46, further comprising:
locking out the riser interconnection device with a moveable lockout device
to prevent unintentional disconnection of the male disconnect member from the

female disconnect member.

53.  The method as defined in claim 46, further comprising:

securing one of a valve body and a valve actuating member to the lower
riser, the valve body having a through bore in fluid communication with an interior
of the lower riser;

axially moving the other of the valve body and the valve actuating member
with respect to the lower riser to move a valve sealing member between a valve
closed position and a valve opened position; and

sealing the interior of the lower riser with the valve sealing member within

the valve body.

54.  The method as defined in claim 53, further comprising:
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t he valve body, with a | ockout device, to prevent inadvertent actuation of
the valve sealing nenber between the val ve opened position and1ghfJivel2004
cl osed position. 57. The nethod as defined in claim46, further conprising:
positioning a subsea riser valve below the riser interconnection device to
seal an interior of the |ower riser when the upper riser is disconnected
fromthe lower riser; and connecting the upper riser with the |ower riser
and opening the subsea riser valve to open a through bore in the |ower

riser to 3 ; j j . ' upper
riser relg?ﬁgégggyyﬂgéFg%%g%@%@%?&%&g&h?ﬁév#g?%% é%ghﬁé?€%%%ﬁgﬁ&@ﬁ%in146,
further corpened pogtiomin @egrineg tcaaxtall reodhmidnl of theevativesatumtiag tmemsdpevittt 0 one an
upper portion of drill pipe string and a |ower portion of the drill pipe
string; aﬂ?ﬂ%ﬁ?ﬁ@ﬁ%k¥%ﬁﬁ¥@Pdrill pi pe di sconnect member to the other of the
upper portion of the drill pipe string and the | ower portion of the dril

pi pe string; nechanicalu% interconnecting the nmale drill pipe di sconnect
menber and the 3% enalle methpd apigfmediin cloim 881 wherpibeealingahd iteridgr vf 2604

i pe F scammErnsdhafiie okl B Aonbl GRRETE IR heh BPat g, '
di sconnectbaliesib@berf dbot ihexis,ltRmdad He Vhlve phoRddiosEion Rae thd e Elosand

pul ling the upper drill pipe string at the drilling rig fromthe | ower

drill pipePos¥oping to separate the upper portion of the drill pipe string
fromthe lower portion of the drill pipe string. 59. The nmethod as defi ned
in claim58, further conprising: securing a first drill pipe non-rotational
engagenent nentr. t dlleneetbdd ehéefined irecldim 53, fpithe odinpeisippect nenber and t he
female drill pi .di sconnect nenber;.  securing a second drjl!| pipe

non-r ot at i onal lgﬁfj’é% Sl maparert of the velvh é?t%atmg member with reSPeCtptO

the valve body, with a lockout device, to prevent inadvertent actuation of the valve

sealing member between the valve opened position and the valve closed position.

57.  The method as defined in claim 46, further comprising:

positioning a subsea riser valve below the riser interconnection device to seal
an interior of the lower riser when the upper riser is disconnected from the lower
riser; and

connecting the upper riser with the lower riser and opening the subsea riser
valve to open a through bore in the lower riser to a through bore of the upper riser,

by axially moving the upper riser relative to the lower riser.

58.  The method as defined in claim 46, further comprising:

attaching a male drill pipe disconnect member to one an upper portion of a
drill pipe string and a lower portion of the drill pipe string;

attaching a female drill pipe disconnect member to the other of the upper
portion of the drill pipe string and the lower portion of the drill pipe string;

mechanically interconnecting the male drill pipe disconnect member and the

female drill pipe disconnect member;

72



of the male drill pipe disconnect nenber and the female drill pipe

di sconnect nenber; and engaging the first drill pipe non-rotatiigdMILY 2004
engagenent menber and the second drill pipe non-rotational engagenent
menber to facilitate rotation of the |lower portion of the drill pipe
string wwth the upper portion of the drill pipe string. 60. The nmethod as
defined in claim58, wherein nechanically interconnecting the nmale dril

pi pe di sconnect nenber and the female drill pipe disconnect nenber
conprises: prov | |pe

di sconnect ne Eghﬁ%ﬁ%“%%%h%%ngFQﬂgp#@?H%%B nggﬁﬁg%%FQEQ‘ ale rgg in

col | et Iatpmegmgmdennaﬁbm'A di sconnect assenbly for connectlng a Iomer

ri ser extendlng t hrough_a seabed and j.nto a subsea well bore with
an upper riser ghsﬁﬂgﬁﬁ\% Hleflpglﬁ‘gﬂldpiplel‘il?f@n?‘?cé megber A ELE i ser
d|sconnectﬁmﬁmghﬂlp@gdkﬁgnwaugaggarm&gr di sconnect may be sel ectively

activated to dlsengagg a lower end of the upper riser froman upper end of
the | ower riserpulling |W@9fndiélbplm§§‘emtyhe duoitipe irigj frem thglon@r doll wix004 a

mal e di sco ct nber. fo ecei Vv e mal e
dlsconnectgﬁeéke m?ﬁé?g%ﬁpgg% ?@gﬁnﬁ gﬁ“&%&ﬁﬂ%ﬁ?l é?péﬁﬂpthe
femal e di sthedrtigipawniger being secured to one of the |ower end of the
upper riser and the upper end of the lower riser; a riser interconnection
devi ce actuatable in response to substantially axial novenent of the upper
riser relative t i I n for nmechanically
|nterconnectlng&?heq%féyﬁ#%%%ﬁﬁg§$1%@%@%§Q ﬁﬁ%ﬁgﬁﬁ&&i di sconnect

menber to a rel Eammgméirm il pipe noshremsiomdg dngegdmadnemhnﬂxeomené ofréiber from

he f I i n r nr riser relative to
t hg Fg\?\efmgll p%g%%\s&enggg: meu Oer an ﬁ'leqrelggl%tdnﬁgplpe gisgopngect member;

securing a second drill pipe non-rotational engagement member to the other
of the male drill pipe disconnect member and the female drill pipe disconnect
member; and

engaging the first drill pipe non-rotational engagement member and the
second drill pipe non-rotational engagement member to facilitate rotation of the

lower portion of the drill pipe string with the upper portion of the drill pipe string.

60. The method as defined in claim 58, wherein mechanically
interconnecting the male drill pipe disconnect member and the female drill pipe
disconnect member comprises:

providing a collet mechanism to connect the male drill pipe disconnect

member and the female drill pipe disconnect member when in a collet latch position.

61. A disconnect assembly for connecting a lower riser extending
downward through a seabed and into a subsea well bore with an upper riser
extending downward from a drilling rig to a subsea riser disconnect, such that the
subsea riser disconnect may be selectively activated to disengage a lower end of the
upper riser from an upper end of the lower riser, the disconnect assembly

comprising:
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a subsea riser valve positioned below the riser interconnection device to
seal off an interior of a lower riser when the riser interconndgtJny 2004
device is in a release position, the subsea riser valve including a bal
menber rotatable between an opened position and a closed position in
response to axial tension in the riser interconnection device. 62. The

di sconnect assenbly as defined in claim®6l, further conprising: a

di sconnect | ockout device for preventing inadvertent di sengagenent of the
riser interconn i he rel ease position when the di sconnect

| ockout deV|cegﬁéﬂlﬁmgﬁﬂaﬁgu%ﬁ§%5|tlon and for permtting di sengagenent of
the riser i ntesdanaecdisamneevinembeo fdrhfbcmeingaﬂe maki diseonnedtemmeinber

di sconnect .| ockout d V] Ceah in the unlock(g |t|oa t he | ockout
mechani sm B&EThdRAY mals, disernpsrigmgmbgh an Ehee iSeNsFt REORR] e and

femal e di %q%%réaef&b&fesomé IWéﬂdlﬁtthe Fg& %er%ﬁ@%?@u}@/eﬁﬁ% mygtdhe | ock

position t e unl ock position. connect asse y as defined in
claim 61, Mhergsa; the riser |nterconnect|on devi ce conprises: a coIIet

h f t I t f. th | e di
and e 1 emal o T SEoRNBCT REIT. e A PRI 1L EipoR ot MURCRA BFiara 1o

JULY 2004 el @ngit g thd'@ppR iBetichEiab M6 tle 100D ker! f@Mat dRné& PakBodifscONNnect
menber when in a release position, the collet nmechanismincluding a collet

ring circunfdeaitellyl infercanpgeting dheumale 1iscoprest dmegbern andt dhe nfemakfel | a
plurality (ﬂgco%ﬁleét%e ﬁé?qg faSre ?ée ﬁc%ﬁtﬂgnffo?)l%lgzls tfhé(-r)lgﬁlé H%C&R{ texgnem'b each

collet finger including a co enga engagenent
groove in frtwa thefealate ﬂsm&nmnbmnbﬁ[ reciphecating t}etupi)elng@t seland to€ld | et - dogs
noving radially, rotationally and axially between a | atch position and a
rel ease poSPEFGHE e col | et engagement groove providing a stop surface for

the coll et dogassub@wnéé@%iv@tp%mme%wwn@ﬂ&&b&%@@ﬁ&ﬂ&é@m@{o delge col I et

mechani sm between the latch position and the release position.
off an interior of a lower riser when the riser interconnection device is in a release

position, the subsea riser valve including a ball member rotatable between an opened-
position and a closed position in response to axial tension in the riser interconnection

device,

62. The disconnect assembly as defined in claim 61, further comprising:

a disconnect lockout device for preventing inadvertent disengagement of the
riser interconnection device to the release position when the discomnect lockout
device is in the lock position and for permitting disengagement of the riser
interconnection device to the release position when the disconnect lockout device is
in the unlocked position, the lockout mechanism extending radially outward of an
outer surface of the male and female disconnect members for manipulation by a

subsea ROV from the lock position to the unlock position.

63. The disconnect assembly as defined in claim 61, wherein the riser
interconnection device comprises:
a collet mechanism for preventing axial separation of the male disconnect

member and the female disconnect member when in a latch position and for
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64. The di sconnect assenbly as defined in claim®63, wherein the collet
mechani sm cooper at es wth a slot in the |atch mandrel such that Mgvljo@q
mechanismis axially and rotationally noveabl e between the connect position
and the release position in response to substantially axial novenent of
the upper riser relative to the lower riser. 65. The di sconnect assenbly
as defined in claim®6l, wherein the male disconnect nenber is secured to
the | ower end of the upper riser and the female disconnect nenber is

secured t Orerie]t% Hﬁ?@@fna cﬁimé&' udnfVE H‘TOH ﬁl%rfemQ% dlscggnec't e bIeF &rthf: agsembly as

defined in er conprising sea riser va Bckout
devi ce f ora peleasengdsitipnp Itl&:rrmllelt enevhmeﬁfﬁnhcluﬂmgtmeollmlﬁngrrardiﬁ[fereﬁﬁallyThe

di sconnect assenbl s defin n_cl a 61, further risi n a drill
pi pe di sco?ﬂﬁ‘@‘“éfafPBﬁl g@l %%%lilfi/‘éﬁd?ia&?}b@ E‘@talﬂll‘&alétyl Qf\ﬁ@pe SerofK ‘%ﬁdﬂ@g drill
pi pe stri nanampﬁbmhyeafe& nmgréacﬁ@oﬂét Bhodf il udHi(%pae (EH g&gfcﬁt gapgéﬂgﬂ{' on

bel ow t he val ve, such that "the upper portion tring is
sel ecti vel ycaliet @ommeeﬁgrbomnﬁﬁe f@naleld¥c@o®dt mhmbentercofler fingas afd t he

drill pipe bef.ore f. di nec nber rel eased fromthe
femal e di s%oiﬁ?hg%gs Ternpere lggy ﬁo HS'C%‘H ly;[geggﬁzﬁgﬂ, Al PSR dih ¢l ai m
61, wher eiiidabepsbitidn, thelionet HoB S Gtooks pﬁﬁﬁﬁlh@ﬁrs%? siffhcd BEHNQALI N9 the
upper drill pi pe strlng and the  lower drill pipe string after being

di sconnect4gs; ®8. A nethod of connecti ng and di sconnecting a subsea riser

di sconnect seaﬂhg 'i'aqgﬁ/u 88&}@?1%# ?Rl%%ﬂ%edi%eﬂ bﬁtﬁ{e cgffét?n chargsg%\’\ﬂv t hrough a

seabed and into a sea we rreer extendi “downwar d
from a fl datchpgsitibh khd thg rellegse fositiohe subsea r| ser di sconnect, the | ower
riser being secured within the well bore, the nethod conprising: attaching
a mal e di sconnect nmenber to one of the upper riser and | ower riser;

attaching a fengd e difpesGlecRIBEhIV R dtBe@iNehiRTe3! RRciPPEE Lfiser and

mechanism cooperates with a slot in the latch mandrel such that the collet
mechanism is axially and rotationally moveable between the connect position and
the release position in response to substantially axial movement of the upper riser

relative to the lower riser.

65. The disconnect assembly as defined in claim 61, wherein the male
disconnect member is secured to the lower end of the upper riser and the female

disconnect member is secured to the upper end of the lower riser.

66. The disconnect assembly as defined in claim 61, further comprising:
a subsea riser valve lockout device for preventing premature movement of

the ball member.

67. The disconnect assembly as defined in claim 61, further comprising:
a drill pipe disconnect for selectively disconnecting a lower portion of a drill
pipe string from an upper portion of a drill pipe string at a location below the valve,

such that the upper portion of the drill pipe string is selectively disconnected from
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| ower riser; mechanically interconnecting the male di sconnect nenber and
the femal e disconnect nenber; reciprocating the upper riser religJyvEY 2004

the lower riser at the drilling rig to disengage the nechani cal
i nt erconnection between the nmal e di sconnect nmenber and the fenale
di sconnect nenber; pulling the upper riser at the drilling rig fromthe

| ower riser to separate the wupper riser fromthe | ower riser; positioning
a subsea riser valve below the subsea riser disconnect to seal an interior
of a | owery t i i dj nn

pos i on: e do5e: BAEfn, (ong BAEBide Ihe HeREEMERL BiskheReChRRRINEE

di sconnectreteas@]pfmm&heﬁehralnrﬁkbohﬁecenminﬂehe wel | bore to a through bore of
the riser, by applying axial tension to at |east one of the subsea riser
di sconnect and the subsea riser valve. 76 16 JULY 2004 70. The met hod of
connecting and gl SCONHEGidcBinRt §é§@§1§§1 B{ 86finedGhSARARNEE! whteChbneg I n claim
69, further conprising: |ocking out riser interconnection device with a
moveabl e |@wpk discon®et tsecmldsigupde‘rbemccoumqmmrthe appdr dtilk pprensxng end dfe t he nal e
di sconnect rre di scon nect nenber. 71. The nethod of
connect i ng®%iH %ﬁigggﬁﬁh’& %ﬁ Eﬂﬂggﬁcﬁn}nfﬁﬁﬁ di sconnect as defined in claim
69, further conprising: interconnecting one of the upper riser and the

| ower riser using a collet mechanismto connect the mal e di sconnect nenber
and the femal e & scodnagthod pé spmcciieand disconppdtiog anwbbrarmisshdissoningeta | at ch
osition, . f | e

8| sconnect %ﬁ{% F‘B e%ﬁl&gt?ﬁ?aaﬁeorl ext%ﬂ%?%ﬁ&g%ﬁ%%@gﬁbe? dg%qgmon and
gui di ng axivhbcaand] bat &hihmmaippﬂmmﬂﬂendlﬁg dbenwald fadm aEaang Mgty a sl ot
in

to the subsea riser disconnect, the lower riser being secured within the well bore, the
method comprising:

attaching a male disconnect member to one of the upper riser and lower riser;

attaching a female disconnect member to the other of the upper riser and
lower riser;

mechanically interconnecting the male disconnect member and the female
disconnect member;

reciprocating the upper riser relative to the lower riser at the drilling rig to
disengage the mechanical interconnection between the male disconnect member and
the female disconnect member;

pulling the upper riser at the drilling rig from the lower riser to separate the
upper riser from the lower riser;

positioning a subsea riser valve below the subsea riser disconnect to seal an
interior of a lower riser when the subsea riser disconnect is in a disconnect position;
and

opening the subsea riser valve below the subsea riser disconnect to open a
through bore of the well bore to a through bore of the riser, by applying axial tension

to at least one of the subsea riser disconnect and the subsea riser valve.
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a latch mandrel. 72. The nethod of connecting and di sconnecting a subsea
riser disconnect as defined in claim@®69, further conprising: |qgkjugy @004
the subsea riser valve to prevent inadvertent actuation of the subsea
riser valve by preventing novenent of a valve actuating nenber, using a
val ve | ockout device. 73. The nethod of connecting and di sconnecting a
subsea riser disconnect as defined in claim®69, further conprising:
reconnecting the mal e di sconnect nenber and the femal e di sconnect nenber

by re-latehing jie mahe SLARANIPCoIRING ARdakSLATRL & duBeanises

menber. 74. The retho connectin I'sconnec ubsea 11 Ser
di sconnectdiasnnete fai defhddrin ¢laih 6068 thétddniyeisiponpri sing: 77 16 JULY 2004
securing a non-rotational key engagenent head to one of the nale di sconnect

menber and the IPEHAE QUL SeBrREE O REHER dovise pih o ahlsHoPsmAfPYRaIC key
menber to {BGRuREen®bndl MscBR)LLHGH SERRISAL dis%@ﬂ’m@lﬂgertfﬂﬂn ft}?cr%hﬁ}f .
a t head with the

di sconnect” nmenber; engagi ng the non-rotation ey engagenen

non- r ot at i ds@innedt@yenztenber ; and rotating the upper riser fromthe drilling
rig by rotating the lower riser. 75. A subsea riser disconnect assenbly for
connecting a lower riser extending dowward through a seabed and into a

subsea wel | borge W t Th@mdiRRIEST cdnh8&IngenliesioRflecd @AV Tiskr @fkéhrdEd | | 1 NQ
rig to the subsea riser disconnect, the |ower riser being secured within

the wel | tasrdefined istrlaine®?, firthos gorop@sing'ser di sconnect may be sel ectively
oeLiated o, 0 RpRRIE ol QUEEC Bl e YRRSHG TGl AL ffOE" 21 ©
di sconnectmeashahiem bavomgc tlee malaldis@xnrict member and the female disconnect

member when the collet mechanism is in a latch position, and to release the male

disconnect member and the female disconnect member when the collet mechanism

is in an unlatch position; and

guiding axial and rotational movement of the collet mechanism with a slot in

a latch mandrel.

72. The method of connecting and disconnecting a subsea riser
disconnect as defined in claim 69, further comprising:

locking out the subsea riser valve to prevent inadvertent actuation of the
subsea riser valve by preventing movement of a valve actuating member, using a

valve lockout device.

73.  The method of connecting and disconnecting a subsea riser
disconnect as defined in claim 69, further comprising:

reconnecting the male disconnect member and the female disconnect
member by re-latching the male disconnect member and the female disconnect

member.

74.  The method of connecting and disconnect a subsea riser disconnect as

defined in claim 69, further comprising:
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a femal e di sconnect nmenber for receiving the mal e di sconnect nenber
therein, each of the male di sconnect nenber and the femal e di scaggnagty 2004
menber being secured to one of the |lower end of the upper riser and the
upper end of the l|ower riser; a seal for sealing between the nale

di sconnect nenber and the female disconnect nenber; and a riser

i nterconnection device actuatable in response to substantially axial
novenent of the upper riser relative to the |ower riser froma connect

posi tion for ] V. lnt nnect i ng.the nal Lsconnect nenber and
the female di g%gﬁt%p %ﬁ%@%}oﬁgﬁ% ?ngﬁ%eégseglt%%asqgg’ggof glrenrle lasg?r%?gec he mal e

~di sconnectmambbednd the femalddisdobnadt endghhtsgonnect nmenber upon reci procating the
upper riser relative to the lower riser; 78 16 JULY 2004 a subsea ri ser
val ve positi one¥CHEI N NORIOEHHA oy i mapby; todhp vt of she arale drsponnggt i nteri or

of a | owery L& an f&ﬂﬁ%&&&ﬁ&a&PkQHQQHHECtiOn device is in the rel ease

position; and the subsea riser valve includes a ball nenber rotatable

bet ween an openagagipgsh¢ inon-refatiormal dey sengagrmsint ihead iwithr éepens®tdtonalxi al

t ensi on ig{the ri ser jnterconnection device. 76. The disconnect assenbly
as defi ned* P EPA" , further conprising: a disconnect |ockout device for

preventing i nadygking e wipeRSRgRmRRk dellidd e by tifing A RWGLRRGSt | on devi ce
to the rel ease position when the disconnect |lockout”™ device is in the |ock

position and for permtting disengagenment of the riser interconnection

device to the rel eas .tion en e_di npect | ockout .device is in
t he unl ocked pdgitid%,ﬁﬁﬁé’F%%k%%‘n%%%h%%?gﬁlex?é%)|%§m§aﬁﬂgwgyn8ﬂimard of
an outer sterdagedoinwdre thimugh andatiedn@ideintt 8 GabRAGHelBoREYiEh B fupper

mani pul ati on by a_ subsea ROV fromthe | ock position to the unlock
posi tion. TSer extending downward from a dnlling rig to the subsea riser disconnect, the
lower riser being secured within the well bore, such that the subsea riser disconnect
may be selectively activated to disengage a lower end of the upper riser from an
upper end of the lower riser, the subsea riser disconnect assembly comprising:
a male disconnect member having a central axis;
a female disconnect member for receiving the male disconnect member
therein,
each of the male disconnect member and the female disconnect member
being secured to one of the lower end of the upper riser and the upper end of the
lower riser;
a seal for scaling between the male disconnect member and the female
disconnect member; and
a riser interconnection device actuatable in response to substantially axial
movement of the upper riser relative to the lower riser from a connect position for
mechanically interconnecting the male disconnect member and the female
disconnect member to a release position for releasing the male disconnect member
from the female disconnect member upon reciprocating the upper riser relative to the

lower riser;
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77. The disconnect assenbly as defined in claim75, wherein the riser

i nterconnection device conprises: a collet nmechanismfor prevent{gngJExi2do4
separation of the male disconnect nenber and the fenmal e di sconnect nenber
when in a latch position and for releasing the male di sconnect nenber from
the femal e di sconnect nenber when in a release position, the collet

mechani smincluding a collet ring circunferentially spaced around the
outside of a latch mandrel, a plurality of coIIet fi ngers extendi ng

axially fromth |) ri et fi udin coll dog for
engaging in a co'ﬁ% %éeﬁgvgg‘%npeogﬁmne&gelgw thes e?‘ é‘ﬁﬁr cils%mg%%ﬁ%g%a}l ﬁfanber,
the col | etad intghir ofanibwee @lsteivhelogs figy llﬂﬂgrcbﬁﬁhcﬁbh)d.evﬂb@ﬁéiiﬂ fhdadel edsaand
axially between a |atch position and a release position, the collet

engagementPYHEy 8%y ovi ding a stop surface for the collet dogs; and a

| at ch mandrel f i f t he

| at ch position @Eégﬁ?g rirggﬁ ggaiggﬂ%gﬁsqegl O%h%gﬁ&ﬁ&@ﬁ%g@%%%#ﬁﬁ sconnect
assenbl y gsostteiiada desed pasitiviif, revpoaseioraxidh éensohlig the rivecitere@meciraper at es
with a slot in the latch mandrel such that the collet mechanismis axially
and rotatiOHi® y noveabl e between the connect position and the rel ease
position in response to substantially axial novenent of the upper riser
relative to the lower riser. 79. The di sconnect assenbly as defined in
claim 75, furth&: cohardisdongect asssmbbeas defiged incdiive7d, doklen conpusiog f or
preventing prenn . he bal | nmenber. . _The di scannect
assenbly as deflgrifgc |§a\é$§%)r% %Vwef%?lr pﬁegpntéwg?%efﬁat?&s?gﬁ%qggﬁtogf “onal key
engagementridee dfterddanddiign adeb/ive od Ofhe hele@scapskitiai R@es aBeldadotcONekeht t he mal e
di sconnect  nenber and the femal e di sconnect menber; and a non rot ati onal

key memberdevigsyisni dhe Hedugrsibien endniprppeTAtitiag cdisengagenenieof the riser

interconnection device to the release position when the disconnect lockout device is
in the unlocked position, the lockout mechanism extending radially outward of an
-outer surface of the male and female disconnect members for manipulation by a

subsea ROV from the lock position to the unlock position.

77.  The disconnect assembly as defined in claim 75, wherein the riser
interconnection device comprises:

a collet mechanism for preventing axial separation of the male disconnect
member and the female disconnect member when in a latch position and for
releasing the male disconnect member from the female disconnect member when in
a release position, the collet mechanism including a collet ring circumferentially
spaced around the outside of a latch mandrel, a plurality of collet fingers extending
axially from the collet ring, each collet finger including a collet dog for engaging in
a collet engagement groove in the female disconnect member, the collet fingers and
collet dogs moving radially, rotationally and axially between a latch position and a
release position, the collet engagement groove providing a stop surface for the collet
dogs; and

a latch mandrel for guiding movement of the collet mechanism between the

latch position and the release position.
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ot her of the mal e di sconnect nenber and the fenmal e di sconnect nenber for
engagi ng the nonrotational key engagenent head, to rotate the | qgIULY2004
by rotating the upper riser fromthe drilling rig. 81. The di sconnect
assenbly as defined in claim75, wherein the subsea riser valve conprises:
a val ve body secured to the |l ower riser and the val ve body having a through
bore in fluid conmunication with the interior portion of the |lower riser; a
val ve seal ing nmenber noveable within the valve body froma val ve opened
position to a val ve closed position; and one or nore valve seats in the

val ve body to forman hydraulic seal between the valve body and the val ve

seal i ng menber.782. Theddtaneanssdmiblsserdetiiedt dafrh Tedwhareli] thicrBofds furt her
conprising: 80 16 JULY 2004 a val ve actuating nmenber axially noveabl e

; . L g
relative tBe¢HaBISyRIcoRPHHEY VaHy @ sliniacthed lateh mpandyed| sushsthat ithey aellgber for
movi ng t henUalakgns a8 RIREionR RSRaIb Bk Sne bRtk RAGiIdd g and
val ve opened position in response to axial novenent of t upper riser
rel ative tthetrbleadeqwasitioni iaeespo8&: toThbstanisdynnadt messen loy tlesugpet irised i n
claim82, further_c ri sing: a connecter between the valve actuating
menber and®taH: e%ﬁ@i‘%@ﬂ*ﬁg menber to nove the val ve seal i ng nenber
bet ween the val ve cl osed position and the valve opened position in
response to axi al novenent of the valve actuating nenber. 84. The
di sconnect assefhl y Hie dedonned apsemblyadsrdegned inglaie?s, danther cempgsing subsea

' I ve 1 ockouyt devi bl.e, b | ve | ock positi f
or event 1 ng- axi dt “HOGR AR B IREOYIVEaet v NG BB S A6 o uni ock

position fieball hewibeg axi al novenent of the val ve actuating nenber. 85. The
di sconnect assenbly as defined in claima8l, wherein the valve sealing
menber further conprises:

80. The disconnect assembly as defined in claim 75, further comprising:

a non-rotational key engagement head, having a through bore and being
secured to one of the male disconnect member and the female disconnect member;
and

a non-rotational key member, having a through bore and being secured to the
other of the male disconnect member and the fermale disconnect member for
engaging the nonrotational key engagement head, to rotate the lower riser by

rotating the upper riser from the dnlling rig.

81.  The disconnect assembly as defined in claim 75, wherein the subsea
riser valve comprises:

a valve body secured to the lower riser and the valve body having a through
bore in fluid communication with the interior portion of the lower riser;

a valve sealing member moveable within the valve body from a valve opened
position to a valve closed position; and

one or more valve seats in the valve body to form an hydraulic seal between

the valve body and the valve sealing member.

82.  The disconnect assembly as defined in claim 81, further comprising:
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a ball menber rotatable between the val ve opened position and the val ve

cl osed position. 86. A nethod of connecting and di sconnecti ng a1suWisiey 2004
ri ser disconnect sealingly connecting a |ower riser extendi ng downward

t hrough a seabed and into a subsea well bore with an upper riser extending
dowmnward froma floating drilling rig to the subsea riser disconnect, the
nmet hod conprising: attaching a mal e di sconnect nenber to one of the upper
riser and lower riser; attaching a female disconnect menber to the other

o e UPper ¢ R Bl S AL Y BEBERIA G e ™
seal i ng betoneened he thalvalwbl s@hngeﬁhnhanﬂﬁrmawdgtﬂhe vemeesm%emmdeﬂ emal e

di sconnect, nmenber; curing one of a valve body and a val ve actuatijng
menber o ReECan e valye dage R%é“\?a?%"%ﬁ‘%wpmlR?@lt@ntlﬁrrﬁipé’ﬁs%& &xigh £ uid

conmuni catlhe\rmmnwfei@é?ia&ﬁ{dgepf]lm%téﬁﬁlb@wsef' ser; axially noving the
bo an

ot her of the valve e valve actuati ng nenber wWth respect to the
| ower riser to ane a val ve sealing nenber between a valve closed position

and a val ve op i on; eaI| th eriar the | ower riser with
the val ve seall é% ﬁ“@Pﬁg’ éﬁ@ “%5H§mn¥ €S TPRYS e upper
riser relative 4 Qoﬁﬂb@t&%ﬁeén‘ gl vabe ta@ﬁlaﬁ'ﬁg |d1érﬂl§larrdrﬂ fe vﬂbé%@ﬂﬁﬁe t he
mechani cal interconnecti on between the mal e di sconnect nmenber and ™ the

femal e di s@@ﬁh@'ct{) mevihide; Vameamg mgbphbewsgeﬂwrv@ea clgsed: pasitimi andi ng ri g
fromthe c‘é"%l efl f]‘eggci %o??ﬁﬁ‘rn"i‘t feutr %P%f moy ent otoiﬂetva?ve' QUeLidg! ser- 87,

The netho conpri’s
member.

84.  The disconnect assembly as defined in claim 82, further comprising;
a subsea riser valve lockout device moveable between a valve lock position
for preventing axial movement of the valve actuating member and a valve unlock

position for allowing axial movement of the valve actuating member.

85.  The disconnect assembly as defined in claim 81, wherein the valve
sealing member further comprises:
a ball member rotatable between the valve opened position and the valve

closed position.

86. A method of connecting and disconnecting a subsea riser disconnect
sealingly connecting a lower riser extending downward through a seabed and into a
subsea well bore with an upper riser extending downward from a floating drilling rig
to the subsea riser disconnect, the method comprising:

attaching a male disconnect member to one of the upper riser and lower riser;

attaching a female disconnect member to the other of the upper riser and
lower riser;

mechanically interconnecting the male disconnect member and the female

disconnect member;
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nmovi ng the val ve sealing nmenber between the valve closed position and the
val ve opened positioned in response to axial novenent of the val{&JULY 2004
actuating menber with respect to the |lower riser. 88. The nethod as
defined in claim86, wherein sealing the interior of the |ower riser with
t he val ve sealing menber within the val ve body includes rotating a bal
menber between the val ve opened position and the val ve cl osed position. 89.
The nethod as defined in claim86, further conprising: |ocking out axial

novenent of the_ val ve actugtin er Wth.r t .t t he. val ve. body,
W thout a | ockautie G BE ' ie TERD S ecb b bERRE G o bR Vel Ve
seal i ng nedibnnétnvwaeiert he val ve opened position and the val ve cl osed
position. 82 16 JULY 2004 90. The nethod as defined in claim89, further

conpri sing: unl $eRitgorhel poaksubodietita abrea g nemberoehedeWer t he
val ve act uald nge v&i%é“%‘é‘%%&ﬂri‘g E%Bﬁgtﬁ] bd@ ih fﬂ%ﬁd’ %ﬁ@u&% Yor! QitRlah AWedGt UAL 1 ON

of the valve 'seal i ng e et we the valve cl osed position and the
val ve opengdhplsicr riser; and mani pul ati ng the | ockout device using a subsea

ROV. 91. The nethopd as. defined ipn_clajm,86, fuyrther conprising:.biasin
The valve soul | RlRGmaERe dbe 008 phmeLalE gy sl thd v Bt B bR 1 ser
in the absgigeepberddl @k 16QASHAR th dRCa YRRE sehlinghemBér bdiReBINE aS

defined in claim86, further conprising: interconnecting one of the upper
riser and elpssdiposiion pideralys bpened pesitibat nechani smto connect the male

di sconnect nenber,.and t.he .fe e .di sconnec nenber when the collet
Tooran om i o0 el e BEAbPIPIR 1B BCRNR S ISR ot G E R
menber andhtkeivteody;e di sconnect nmenber when the collet nmechanism is in an

unl atch position;, and guiding axial and rotational novenent of the collet
mechani sm wi t h Bcigrasating, thezumpsy sperglativefo the lower niser at the drilling rig to

disengage the mechanical interconnection between the male disconnect member and
the female disconnect member; and
pulling the upper riser at the drilling rig from the lower riser to separate the

upper riser from the lower riser.

87. The method as defined in claim 86, further comprising:
moving the valve sealing member between the valve closed position and the
valve opened positioned in response to axial movement of the valve actuating

member with respect to the lower riser.

88.  The method as defined in claim 86, wherein sealing the interior of the
lower riser with the valve sealing member within the valve body includes rotating a

ball member between the valve opened position and the valve closed position.

89.  The method as defined in claim 86, further comprising:

locking out axial movement of the valve actuating member with respect to
the valve body, without a lockout device, to prevent inadvertent actuation of the
valve sealing member between the valve opened position and the valve closed

position.
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93. The nethod as defined in claim86, further conprising: positioning a
subsea riser val ve bel ow the subsea riser disconnect to seal anqg JUEYI2004
of a lower riser when the subsea riser disconnect is in a disconnect
position; and opening the subsea riser valve bel ow t he subsea riser

di sconnect to open a through bore of the well bore to a through bore of
the riser, by applying axial tension to at |east one of the subsea riser
di sconnect and the subsea riser valve. 94. The nethod as defined in claim
93, further conprising: 83 16 JULY 2004 | ocking out the subsea riser valve
to prevent inadvertent actuation of the subsea riser valve by preventing
novenment of a vel.ve Hgd mathbdgs deied in cldbh BY, RrthaddorisRigkout devi ce. 95.
The nethod as defined in claim86, further conprising; securing a

non-r ot at i onal %%kémﬂg%é%ﬁﬂt drvaneg to GlloWexisl mavement o the yelynAebetingrenber
and the f Jrend rin i er to
t he ot her S ebvﬁtgolg Iséonne?’%ﬂwsrrogﬁ ® glg’vqﬁtﬂ @@%ﬁgfﬁ%?@%ﬁ@@b nber ;
engagi ng tmemherrbelmemtthenakre kleyedmi:gﬂ@ﬁrmdthdlmb oplehéd pdeitionpaad ot at i onal

key menber; and rot e.u riser fr drilling rig to rotate
the | ower rlseﬂnm%ﬁui%n @X&@@ﬁiy e@&“&ﬂqu :R$Yng assenbly for drilling
wells subsea with a drilling rig including an upper riser and a | ower

ri ser extending between the drilling rig and a well bore, and an upper

string of drill9pi peMe@oﬂwéqﬁr@dﬂn inT@B6,Cfrlﬁh¢r Cphpveisingxt endi ng bet ween
the drilling rig. and.the :
a gub;aa Irlngei I@?@@%Hﬁ&?‘%&%ﬁm&%ﬁﬁg@ﬁ ﬁ&m%httgr F%E\}\%}‘g qgta f‘;&gg{)@% &?Corrpn sing

riser in the absence of axial tension in the upper riser,

92.  The method as defined in claim 86, further comprising:

interconnecting one of the upper riser and the lower riser using a collet
mechanism to connect the male disconnect member and the female disconnect
member when the collet mechanism is in a latch position, and to release the male
disconnect member and the female disconnect member when the collet mechanism
is in an unlatch position; and

guiding axial and rotational movement of the collet mechanism with a slot in

a latch mandrel.

93.  The method as defined in claim 86, further comprising:

positioning a subsea riser valve below the subsea riser disconnect to seal an
interior of a lower riser when the subsea riser disconnect is in a disconnect position;
and

opening the subsea riser valve below the subsea riser disconnect to open a
through bore of the well bore to a through bore of the riser, by applying axial tension

to at least one of the subsea riser disconnect and the subsea riser valve.

04, The method as defined in claim 93, further comprising:
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downward t hrough a seabed and into the subsea well bore with an upper riser
extendi ng dowmmward fromthe drilling rig to the subsea riser di 9gNIEL2004
the lower riser being secured within the well bore, such that the subsea
riser disconnect nay be selectively activated by axial novenent of the
upper riser relative to the |lower riser to disengage a |lower end of the
upper riser froman upper end of the Ilower riser; a subsea riser valve to
seal off an interior of the lower riser secured within the well bore, the
| ower riser extendin wnwar d through the seabed.and into .the.subsea well
bore, the upperlon]f@%g’ugglﬁeeﬁ Sﬁ@rﬁﬁr\/\ﬁaﬁ?fﬁoﬁ%’@ m&ﬂY‘T‘%“L&“P?%O“t Bf%liehe | ower
riser, theuyptdaSear MaBRIby pleventh@l Mveedt Gfiavallve 8RestaR Behb&iNubig adrilling
rig;, and a drill pipe disconnect for connecting the |ower string of dril

pi pe with Yahee loggpédeded.i ng of drill pipe, the lower string of the dril
pi pe extending dowmmward fromthe drill pipe disconnect through the well
bore, the “upper string of drill pipe extending downward fromthe drilling
rig to the dril9s.pi pEhednstbodaeddfines i tlain 86, fultker tipkikingi pe di sconnect is
selectively operable to disengage a | ower epd of the_upper _string of dril
pi pe string froWFHPEHPIrralsipnalkayfecpgrment a¢aditagne pf theimale dispennedly  The
wel I drillipgpassamd ¥ndf @elonied niehfe-ai m 96, wherein the subsea riser

di sconnect further conprises: a subsea riser disconnect |ockout device for
preventi ng novewemingf noheotatolrd day meeberdb sbe mitec tof tte matelBaswmeptosi ti on

when the discpnnecgt. | pckout. device i.s in a |lock position and for
permtti ng;I.T‘WB@‘:ér tth%’% aff’e&@(i?ﬂg‘é‘gnf?@@f’ di sconnect to a release position
when the di sconggagink QR& Quh-re@NofE Ke§ dnga%eéméﬂﬂ IhesK wRSite! Rh-roBRioRall6 JULY

2004 98. The wel|" drrlling assenbly as defined in Claim96, wherein the
subsea ri skay MmNk dndk t her conprises: a subsea riser valve | ockout device

noveabl e bet wea g yal M loifler sRAPlb RlidyHe G b Ikt movement of
gl’ an(ﬁ a

t he val ve actuating~re
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val ve unl ock position for allow ng axial nmovement of the valve actuating
menber. 99. A nethod of drilling a well subsea with a drilling HMejJULY 2004

including an wupper riser and a |ower riser extending between the drilling
rig and a well bore, and an upper string of drill pipe and a |ower string
of drill pipe extending between the drilling rig and the well bore, the

met hod conprising: connecting the upper riser and the lower riser with a
subsea riser disconnect, the |ower riser extending downward through a
seabed and into the subsea well bore and the upper riser extending
downward fromthe drilling rig to the subsea riser disconnect, the |ower

d h uc that the up riser may be
el ectively actitat bl o asiEibhaRr Geing hells syBiad vite Siemgatd ve 1ot he
| ower ri seincludingi engRaeisar hedaroRBerigdr éx'f@'ndﬂﬁ)ﬁéwe'eﬁ%e df’lﬂlﬂg‘ri@”artdpé)er end

f the lower riser; sealing off an interior | ower ris
geal i ng de‘(‘;‘?]!:éoret Aid g\pper Pﬁ"@&rf’féli'ﬂ@mﬁﬁyjadﬂmmmg of drillghipe he seabed and

T om the. drT I BoRMERr e it (PR 1ENFel BRE. vid Bl gl AReSubng ¢

fromthe drilling rig tot ¥ng _
sel ectlvelciﬂnﬁmﬂﬂﬂmjle fromthe drilling rig; and connecting the |ower string

of drill pipe ring.of dril 'p wth a drill pipe

di sconnec!to Sevfég%b%gﬁgggga@%%? %f?ﬂ“"ﬁf’{'"dj hﬁﬁﬁ wepkises eadengingiownwar d from
the drill qmvavatdsmuga@tseé@edmdtnhroqhgfsubbéa well 'boRé)\Fvﬁh ahfLWéPQEérl | string
of drill pi Sgdn fo rdfromtthet\ drilling rig thrl pi pe
di sconnect® "geéﬁ Wiward from the dritingirg te @%Subwmdtsmane@e iedower f
sel ecti velrger ﬁémgaﬁb@rédwa'fﬁ:ﬁhﬁ‘e%ll 'b#aké‘%ulﬁp%ét‘?hé’bq%%%ar%%r%#ecgﬁﬁéaﬁ ring o

drill pipe fromthe upper string of dri pl pe
drilli ﬁgpmy Be salgstiveln aciivate by axial Tloxemeddof therupper rié relfive th ihe2004

To1 The moARaR I GiEodd ARANREAL B bR CBE R on i pr TePar Ao Rur  her
lower riser;

a subsea riser valve to seal off an interior of the lower riser secured within
the well bore, the lower riser extending downward through the seabed and into
the subsea well bore, the upper riser extending downward from a drilling rig to
the lower riser, the subsea riser valve being selectively operable from the drilling
rig; and

a drill pipe disconnect for connecting the lower string of drill pipe with the
upper string of drill pipe, the lower string of the drill pipe extending downward
from the drill pipe disconnect through the well bore, the ‘upper string of drill pipe
extending downward from the driiling rig to the dril! pipe disconnect, such that the
drill pipe disconnect is selectively operable to disengage a lower end of the upper

string of drill pipe string from an upper end of the lower string of driil pipe.

97.  The well drilling assembly as defined in Claim 96, wherein the
subsea riser disconnect further comprises:

a subsea riser disconnect lockout device for preventing movement of the
subsea riser disconnect to a release position when the disconnect lockout device
is in a lock position and for permitting movement of the subsea riser disconnect

to a release position when the disconnect lockout device is in an unlock position.



rising: selectively reconnecting the upper string of drill pipe and the
fgazr :tr?ng of drillypipe. 102. A subsea riser valve to seal(ﬁﬁqth2004
interior of a lower riser secured within a well bore, the | ower riser
extendi ng downward through a seabed and into the subsea well bore, an
upper riser extending downward froma drilling rig to the |lower riser, the
subsea riser valve being selectively operable fromthe drilling rig, the
subsea riser valve conprising: a valve body secured to the |ower riser and
the valve body having a through bore in fluid conmunication with the
interior portion of the lower riser; a valve sealing nenber noveabl e

wi thin the val v@8.bodihe weliddlling lagsembireddefiesiih CMini 96, avherbinghe! osed
posi tion; e _0or.nore ve*l e seats.in the valve body to forman hydraulic
seal bet \/\g% PeAles) XRlvE B%W%ersﬁé- val ve seal ing menber; and a val ve

actuating menbes saidcrl figer vaK@abbiout ;ﬁb@ibé‘ﬁ%\ﬁé%lbwﬁetb(r@ﬁ{ % J?aﬁr\gé/nlgggd connect ed

to the valve .sealing nenber for noving the valve seal'l ng bet ween
the val ve RPSHYUHIOpHEGUENGRY gital navemenp efthe vabes adteatiigmesbronad &t 0 axi al

- L L ' : . r riser..relative to the | ower .
ser: 103 A EnEEk posfin forrbBividd SRl omaiter v due pepiatng drembe
conprising: a connector between the val ve actuating nenber and the val ve

al i ng nmenber noyve t.he, v e seal i ng nenber between the valve closed
;gsitign and tfe vé‘W@t‘ ?faeéfmﬂ@s‘i‘i"‘iehﬁ%pﬁe@B@Bé‘r@'@‘ﬂgdlgabﬂchldlnﬁ)&@rrent of

32, BROWE ri Sl | : Loed in
tClhgi \éall\ég,umwgrngiéaaﬁe 87 onsfé%t&[{gh?oo4 cgﬁrﬁﬁ%ta@pnqﬁb;éﬁg?asvgg%p%ses: a

link pin R UPRRY §tHeo obeiNlkpine mndia lewenstringrof sinll pipe éxiendiing batieesdrer . and

the dritling rig and the well bore, the method comprising:

connecting the upper riser and the lower riser with a subsea riser
disconnect, the lower riser extending downward through a seabed and into the
subsea well bore and the upper riser extending downward from the drilling rig to
the subsea riser disconnect, the lower riser being secured within the well bore,
such that the upper riser may be selectively activated by axial movement of the
upper riser relative to the lower riser to disengage a lower end of the upper riser
from an upper end of the lower riser:

sealing off an interior of the lower riser with a sealing device, the lower
riser extending downward through the seabed and secured within the subsea
well bore, the upper riser extending downward from the driliing rig to the lower
riser, the sealing device being selectively operable from the drilling rig; and

connecting the lower string of drill pipe and an upper string of drill pipe
with a drill pipe disconnect device, the lower string of drill pipe extending
downward from the drill pipe disconnect device through the well bore, the upper
string of drill pipe extending downward from the drilling rig to the drill pipe
disconnect device, such that the drill pipe disconnect device is selectively
operable from the driliing rig to disengage a lower string of drill pipe from the
upper string of drill pipe. '

100. The method of drilling wells subsea as defined in Claim 99, further



the Iink pin adapter connecting the link pin and the val ve sealing nenber.
105. The subsea riser valve as defined in Caim 102, wherein thdevdlh¥é 2004
seal ing nenber further conprises: a ball nenber rotatable about an axis,
bet ween the val ve opened position and the valve closed position. 106. The
subsea riser valve as defined in Caim2102, further conprising: a subsea
riser valve | ockout device noveabl e between a val ve | ock position for
preventing axial novenent of the valve actuating nenber and a val ve unl ock
position f@émghéﬁﬁéng axi al novenent of the valve actuating nenber. 107. A
drill pipe disconnect for connecting a |lower portion of a drill pipe
string with an sglgelivehoreconnectingtthe ugpet tiseri gl tht lovagh ridefe | ower portion of
the drill pipe string extending dowward fromthe drill pipe disconnect
through a well  bore, the upper portion of the drill pipe string extending
downwar d from at@i.i IThélmetHdcﬂoftdhtltrfgewél!é éubé%'a? &Bfﬁu%&r}‘i‘é‘féum @é‘%}tt’ié}at t he
drill pipe disconnect is selectively actuated to disengage a’l ower end of
the upper PYFPHYAGOf the drill pipe strlng from an upper end of the |ower

Taie ari 11 pi peoarelvel ot ing 1ot Miha Bt BiLpiBa HFATRE iRt 71 i pe

non- r ot atldprdxﬂ pipgagenent nenber secured to the nmale drill pipe disconnect
menber; and a female drill pipe disconnect nenber for axially receiving the
male drill pipe disconnect nenber therein, each of the male drill pipe

di sconnect menbt2. Weubde ﬁmbﬁ/e%'sbb!@ﬂfﬁﬁ it ARG aely Fpﬁﬁg%(ﬁcf&ﬁcppl o

secured to ne of LBe | ower end of the upper portion o
string andV 'HB a e or@ng‘%Pwﬁﬁésq?r(ﬁVé?Ndfﬁ@ﬂPWGWaﬁi throrghiaisebbed ped intoi ng; 88
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to the fenale rill pipe di sconnect or non-ro enent
with the flpwerriser, the subsea riser valve being selectively operable from the drilling rig,

the subsea riser valve comprising:

a valve body secured to the lower riser and the valve body having a
through bore in fluid communication with the interior portion of the lower riser;
a valve sealing member moveable within the valve body from a valve opened
position to a valve closed position;

one or more valve seats in the valve body to form an hydraulic seal
between the valve body and the valve sealing member; and

' a valve actuating member axially moveable relative to the valve body and

connected to the valve sealing member for moving the valve sealing member
between the valve closed position and valve opened position in response to axial
movement at the drilling rig of the upper riser relative to the lower riser.

103. The subsea riser valve as defined in Claim 102, further comprising:
a connector between the valve actuating member and the valve sealing
member to move the valve sealing member between the valve closed position

and the valve opened position in response to axial movement of the valve
actuating member.

104. The subsea riser valve as defined in Claim 103, wherein the
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rill pipe non-rotational engagenent nenber; a seal for sealing between the
gale dPiFI pi pe di sconnect ngn%er and the female disconnect nerigeJULHR04
drill pipe interconnection device axially noveable froma latch position
for mechanically interconnecting the male drill pipe disconnect nenber and
the female drill pipe disconnect nenber to an unlatch position for
releasing the male drill pipe disconnect menber fromthe female dlscpnnecpﬁ
menber. 108. The drill pipe disconnect as defined in Caim 107, wherein the

i nter conne%hﬁ)&tgmmﬁrE%Pﬁg%g.corrpri ses: a collet nechanismfor preventing
0 r

axi al separation ‘i1l pipe disconnect nmenber and the fenale

drill pipe di scatinkin cemisetingdtesvalive actkating memmsdraHdsaNihIe pinhcpks! | et
| at ch posi éhﬁn and for releasing the male drill pipe di sconnect menber

fromthe f le drill pipe disconnect nenber when the coll et machanl smis

in a collet unl &tequnﬂﬁeaagt@rcémec@iﬁ{;'tﬁé uﬂi@ﬁmaéﬁqet{ﬁb\@ Lgﬁizltaﬂﬂg@g?crﬁ%% ring

and a plurality of collet fingers extendi ng axia ring,
each collet finger |nclud|ng a collet dog for rece|pt within a collet

I dially
between the ool 1or | IS sellser YARE RS lReidn R AL wierpidhe Fole 1 he

imgrrhempbenfurther owingti a stop surface for the collet dogs when
Col by SopEineTem i Priog: providing a first collet

the coll et 0sitio the col |l et dogs
:gad suppor t sh%b?@&f begro Q%bol Phgut aaxs) betwegn dlag walve opreed pesitibe dril |
pi pe di scommettc vavdebsaddositisgcond col l et | oad support shoul der that
opposes the first collet [oad support shoul der, the second collet |oad

support shoul der for engaging a portion of the male drill pipe disconnect

renber . and, thed | Hndbcbisely AROYS Serl 84 il D BYRIE T of e col et

rrechanl sm between the collet Tatch
posi tion. 109. arpebsya riger yalve ImI@ubd@ec@ nmyedbfel betdebn aGlaigodk8, wherein

the drill piRem f'o%?év%ﬂﬁﬁ'& GhiaP RISV LGEf tHe vane a ?trjg)tlrr{gsrggmbg? and %\6 JULY 2004

valve unlock position for allowing axial movement of the valve actuating member.

107. A drill pipe disconnect for connecting a lower portion of a drill pipe
string with an upper portion of the drill pipe string, the lower portion of the drill
pipe string extending downward from the drill pipe disconnect through a well
bore, the upper portion of the drill pipe string extending downward from a drilling
rig to the drill pipe disconnect, such that the drill pipe disconnect is selectively
actuated to disengage a lower end of the upper portion of the drill pipe string
from an-upper end of the lower portion of the drill pipe string, the drill pipe
disconnect comprising:

a male drill pipe disconnect member having a central axis:

a first drill pipe non-rotational engagement member secured to the male
drill pipe disconnect member; and

a female drill pipe disconnect member for axially receiving the male drill
pipe disconnect member therein, each of the male drill pipe disconnect member
and the female drill pipe disconnect member being secured to one of the lower

end of the upper portion of the drill pipe string and the upper end of the lower
portion of the drill pipe string;
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| atch sl eeve axially noveable fromthe collet latch position to the
20I | et unlatch posi tiyon, the latch sl eeve having an unl atchi ng 1Se#LY 2004
seating an unlatching closure device thereon. 110. The drill pipe
di sconnect as defined in Claim2108, wherein the collet mechanismis
substantially fixed relative to the |atch mandrel when the coll et o
mechanismis in the collet latch position and the collet unlatch position
in response to axial novenent of the latch sleeve relative to the upper

; Vel . q :
ofined in a o aoebd RIPBREorIiaibhd) ediaemiat mapPesamethibe: T ockout
devi ce f or femalaidiill pipegdisoatheet hembeardyen@mtotaténd @ﬂgé@érﬁ@nﬁﬂnﬁ%@z ffr§l° m the

t f reventing i nadvertent axial separation of the

?n(;: leeélr! ?][83' 5‘33310312@9{@3%' %mgn‘?rﬁ @eemal e drill pipe di sconﬂect I
to the the nmale

arit pi pe, d sc‘ﬁﬁ%i*ﬁ?’ g uaen el bipY e TSR H tonnect

menber. 11fEMmaigdisgennectpnerabel; sadnnect as defined in CI aim 1%1 wherein the
il d | ncl des on r ea[. pins
ext endi hg' 1 r om SoupiER NERERGOE Efiee SHAE Ry A6 ettt Rdsich Fortioe 1o
prevent m)fwenmmanicaﬂwmtér&bndmctmbﬁﬁymeﬂ@dhmﬁuféfﬂlééﬁnn!éﬁﬂ lﬁb%epﬁ H? on until
| pe di sconnect as ined in

he drill
aai 5oy il B pREER G et pmbat i an nihehnestionnbdsasiog desmags o t he
| over end drfil gipe diseBahednémBEr Pdm tﬁ@?erﬁél'e'dlﬂc%rmsclsrtnéhﬁgr and the fenal e

drill-pipe disconnect nenber is secured upper end of the | ower
portion of the drill pipe string. 114. . The drill pipe disconnect as

ariser
o scomnect, post 0 ort SRS ST AR goR D ipetl e s 7>
interconnection device further comprises:
a collet mechanism for preventing axial separation of the male drill pipe
disconnect member and the female drill pipe disconnect member when the collet
mechanism is in a collet latch position and for releasing the male drill pipe
disconnect member from the female drill pipe disconnect member when the collet
mechanism is in a collet unlatch position, the collet mechanism including
a collet ring and a plurality of collet fingers extending axially from the collet ring,
each coilet finger including a collet dog for receipt within a collet engagement
groove, the collet fingers and collet dogs moving radially between the coliet latch
position and the collet unlatch position, the collet engagement groove providing a
stop surface for the collet dogs when in the collet iatch position, the collet dogs
providing a first collet load support shoulders for engaging the collet groove in the
female drill pipe disconnect member and a second collet load support shoulder
that opposes the first collet load support shoulder, the second collet load support
shoulder for engaging a portion of the male dril pipe disconnect member; and
the dill pipe latch mandrel for guiding movement of the collet mechanism
between the collet latch position and the collet unlatch position.

109. The drill pipe disconnect as defined in Claim 108, wherein the drili
pipe interconnection device further comprises:
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sel ectively disconnect a | ower portion of a subsea riser from an upper

portion of a subsea riser at a |location above the drill pipe diiScHnine@004
such that the nmale drill pipe disconnect nmenber nay be sel ectively

di sconnected fromthe fermale drill pipe disconnect nenber before a nale
subsea riser disconnect nenber is released froma femal e subsea riser

di sconnect nenber. 115. The drill pipe disconnect as defined in Caim 107,

further conprising: a subsea riser valve axially noveable to operate
between a val ve, n val e & osi.tion, the subsea
riser valve rela vegy ﬁggiah%ﬁ'é glr?gf 'H%Calk‘?%ﬁ‘t%lpﬁﬁ't'aﬁ‘%M@ tto seal
an interi ounlafchqodsttmr the lae:m sibeve haing dhSRMLERIRG %eaﬁﬁovgeétﬁ]g 4h the val ve

cl osed positii 1%6 The drill pipe disconnect as defined 'n Caim107,
wher ei n thlénla{)cﬁir@r DPHEtavIsS therfoBe further conprises: a first engagement
conponent secured to one of the male drill pipe disconnect nenber and the
female drill {Je di sconnect nenber; a second engagenent conponent secured
to the other oflthe Tfméﬂlljplpeldlscpnpectcassdnfmmdam QiEinb 08, mrélh&héemvéte drill

di I | at m f
Bl ecti vor b eEA SRS Sl BNail TnaH Blalie IS 3ic mahd! ehgh g et component
and the sen@ol@mngagmmcollepl@mnﬁmtlonléﬂd thB*‘t%lIdf ur'nllsltcﬁ';R)%|tf€5h~°lt‘?0nneCt as
defined in C aim,J107 t her | et nmechani sm for

connect i nd®5RYSH @%&?Y%e@t%tmwwhﬁﬁwe ml@j@/e tgitbe uppecportierber and t he
femal e drithe dpill pipelétpipgnnect menber when the collet mechanismis in the
collet unlatch position and for preventing axial separation of the nale
drill pipe disconnect nmember and the female drill pipe disconnect nenber

‘é"ggz the col I ety17eCh &t hife HRBoSd EE deBhEl iDL '1%?3;, RGOt 0 16 JULY
comprising:
| a drill pipe disconnect lockout device for prohibiting inadvertent movement
of the latch sleeve from the collet latch position, for preventing inadvertent axial
separation of the male drill pipe disconnect member and the female drill pipe
disconnect member, to the collet unlatch position to allow axial movement of the

male drill pipe disconnect member relative to the female drill pipe disconnect
member.

112.  The drill pipe disconnect as defined in Claim 111, wherein the drill
pipe disconnect lockout device includes one or more shear pins extending from a
drilt pipe disconnect housing to the latch sleeve to prevent movement of the latch
sleeve to the collet unlatch position until the shear pins are sheared.

113. The drill pipe disconnect as defined in Claim 107, wherein the male
drill pipe disconnect member is secured to the lower end of the upper portion of
the drill pipe string and the female drill-pipe disconnect member is secured to the
upper end of the lower portion of the drill pipe string.

114,  The drill pipe disconnect as defined in Claim 107, further -
comprising:
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a latch sleeve axially noveable froma collet unlatch position to a collet
latch position to a collet re-unlatch position, and the |atch 3'1%9.)19!__*?‘%0119
a seat for sealingly seating a re-unlatching closure device thereon; and a

drill pipe latch mandrel for guiding novenent of the collet mechani sm
between the unlatch position, the latch position and the re-unlatch
position. 118. The drill pipe disconnect as defined in Claim2117, further

conprising: a latching seat carried by the |atch sleeve for sealingly

ti | at ch r i wereon; ang, the. .l atchi ng cl osure device
f gaslagtg gn ? hg %gtg%%%ngéé;eog? \cl;'re Eﬁ%élsrﬁﬁo&ee?@ov?gp%ﬂng P@@\fgs‘:fq?@ﬁ’ﬁtﬁe col | et
unl at ch posglecively discdranent bllewet partibn poaisubsea V& Trors eat ePBOI]EtiSrﬁtdr@';Chl ng

) i 11, pi di nect .as defined in Caim1l7, r
ig?r:)r i i ilggWTbQ?%PgiSI@H al,f {GkAtion, AbONe fam dril pipesisaanaact suethat tesmaterdtilof t he
h sl dang i ivhigd j O : a
2t ahing. ol Ut e caTBBe Nl LB Sdeciva/bisedrideid SRR FnalB S e
I atching cPiBgdissoneestdaembeebeforealraaleisuhgea Bser discbrinattmenibesiy e devi ce

nove from ] I leeve .t o being withinthelatg:h
sl eeve extrgﬁéélﬁ%ﬁ?ﬁ@tg f%%%e%%gq%rjg?sﬁgﬁrl'?dﬁ??{ﬂg‘aﬁ'sconnect nmenber is
| atched to the female drill pipe disconnect nenber. 120. The drill pipe

di sconnect as fin in.Claim2107, erein one of the first and second
drill pipe non?ﬁét aﬁ%’n‘ﬁf" @Hﬁgb“é’ﬂﬁﬂ?‘\’?hﬁérﬁ?@ﬂeﬁﬁ’&p{ﬂ!@é@, pthaie shaft having
a through domnwisisgl a nunber of spaced grooves formng a plurality of
circunferentially spaced projecting keys, and the other of the first and
second drill p@ %@Sﬁéﬁlﬁebt’a’ﬂﬁ(ﬂﬁwﬂygﬂ@@gélﬁet@tommehNaem adeb/eomEinedve

having a t Lnternal,_grooves, such that
e 79,2, a5 prib e, oo SRRyt LS MRl oo
non- r ot at iZHPAE tee geldpirerdiscrmmiest to @2l an interior of a lower riser when the

subsea riser valve is in the valve closed position.

116. The drill pipe disconnect as defined in Claim 107, wherein the
interconnection device further comprises: |

a first engagement component secured to one of the male drill pipe
disconnect member and the female drill pipe disconnect member;

a second engagement component secured to the other of the male drill
pipe disconnect member and the female drill pipe disconnect member; and
an axially moveable latch mechanism for selectively and releasably

interconnecting the first engagement component and the second engagement
component.

117.  The drill pipe disconnect as defined in Claim 107, further
comprising:

a collet mechanism for connecting and disconnecting the male drill pipe
disconnect member and the female drill pipe disconnect member when the collet
mechanism is in the coliet unlatch position and for preventing axial separation of
the male drill pipe disconnect member and the female drill pipe disconnect

member when the collet mechanism in the collet latch position; and
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16 JULY 2004 121. A nethod of sealing the interior of a |lower riser
extending downward through a. seabed and into a subsea wel| borg J@ryWoRar
riser extending downward froma floating drilling rig to the-Iower rIseI
the lower riser being secured within the wellbore, the nmethod conprising:
securing one of a valve body and a valve actuating nenber to the | ower
riser, the valve body and val ve actuati ng nenber each hQV|ng a through bore
in fluid comunication with an interior of the |ower riser; aX|aIIy novi ng

the other of thgjaeh ¥@e@@§§raﬂ?ﬂjé\ﬁé§b%% rﬁaaé:c}n%?%@g:h&?c{%iog 94 ?Ig'e fespect to

the |ower riser usin o MoV € nmenber
bet ween a latghpo ScﬂlQSB@da p@ilﬁtre-unlmidp@sltmi \amddhe ietoh plesive ihakingansbat §&al i ng

[ th I I nmb thin the
f/glev'en})g&;%ai@élyt%ghgéﬁﬁ “I%tfe;ﬁ@ga{:ﬁ?%eSﬁg'%? e"erfagg:r"l" ge I O\i/rerWIrl ser as

defined in O ad dril e Ienirhaidrebiop bumliriginotBiionol e biiReaRRtdMa member
bet ween the val ve cl osed position and the valve opened position In

response to° t}i’ﬁpﬁ?h%(}'@mo%oﬂ fee ipighveositaniand thy remuntaleh paisitionr espect to
the lower riser. 123. The nmethod of sealing the interior of a lower riser
as defined in daim122, further conprising: connecting the valve
actuati ng rrenbeﬂ%nJWllmpedlmahectgasrcmﬁhed in Cimgt &, furverpi n and | i nk
pi n adapt ef Jimye the val ve sealing member between th_e val ve cl osed
position anc?t'[?rh 5i;al ve opened position in response to axial novenent of

the val ve act uat latuhimesdutcamietfby fHedamhtdesledbr s6aldghgsddifg Pk of 2
| ower riser eﬁjjlnrrg? glgglnxlzl wherein seallr?gg?he nteri lﬁ’of t he
B

| ower ri se"‘flo%Ir‘le ei"ﬁ@ ling nenmber within the valve body includes
rotating a bal liheRdiiig ledlife déyiaXicseat BRIHERACHNG YAl 7 nRRARFAPOS 1 On

and the val ve cl osed 05|t|on
6Iatch sleeve fI‘OﬂEI) the collet unIatch position to the collet latch position when

seated on the latching seat.

119.  The drill pipe disconnect as defined in Claim 117, further
comprising:

a latch sleeve extension tube secured to the lower end of the latch sleeve
and having one or more fluid circulation ports; and

a latching closure device catcher for receiving the latching seat and the
latching closure device after the latching seat and latch closure device move from
engagement with the latch sleeve to being within the latch sleeve extension tube

after the male driil pipe disconnect member is latched to the female drill pipe
disconnect member.

120. The drill pipe disconnect as defined in Claim 107, wherein one of the
first and second drill pipe non-rotational engagement member includes a spline
shaft having a through bore and a number of spaced grooves forming a plurality
of circumferentially spaced projecting keys, and the other of the first and second
drill pipe non-rotational engagement member includes a sleeve having a through
bore and a number of spaced internal grooves, such that the first non-rotational

engagement member engages the second non-rotational engagement member.
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16 JULY 2004 125. The nethod of sealing the interior of a |ower riser as
defined in Caim121, further conprising: |ocking out axial nVgWILYF004
the valve actuating member with respect to the valve housing, with a

| ockout device, to prevent inadvertent actuation of the valve sealing
nmenber between the val ve opened position and the valve closed position.
126. The nethod of sealing the interior of a lower riser as defined in

G aim 125, further conprising: unlocking the | ockout device to allow axi al
novenent of the valve actuating nenber with respect to the val ve housing
to allow actuation of the valve sealing menber between the valve closed
posi tion and t h&2lLalAeaipehetiseqlingithe interidraif a [Gver ristrhemdendingeal i ng t he

i nt_eri or 9&0\9 9 " d er d ‘];rl] ne Eanu d ai r’r}I 26,, furtpher, goﬁpri Si n]g:
mani pul ati ng the 1 o8 BEP TR MG 22 H0uBR &8 REIE. P¢pPeriigetet hod o
seal i ng t hextendiagidownefara froava flotisetriliag Bgftd trdiowar risbaitne bider risef t her
conpri si ng osi tioni a,subsea riser valve bel ow a subsea riser

di sconnectb‘?iggﬁﬁwegdﬂ i'?\#@r‘{vﬁlllb%ﬁ’_ &hﬁém%tb@ércompsié'mgvm% the subsea riser
di sconnect is idbcaridg ohaMaNalvedOsdy Aia v@ﬂ% #ﬁ;ﬁgh@ﬁnéﬁﬁgf&ﬁtﬁgﬁ%&' ser valve

bel ow the subsea risér disconnect to open _ _ ower
riser to o3&k Begwivedradysind valve pptating sembdneazkitaiving a tesiglgbblanupper

riser rel agj ] | 129 The nethod of sealing the interior
of a l Omefﬂlé@:g&%@?%éfpﬁﬁ@@ %‘Jrluﬁﬁ%ﬂ'(gi%%ﬁ?,‘”ﬁfﬁ'ﬁ'?her conpri sing: positioning
a subsea ri ser axdllyaniehgtheothieboPmhenzhes bethsaaNtRGaNOadBainPhefbkp JULY
2004 with respect to the lower riser using the driliing rig to move the valve sealing
member between a valve closed position and a valve opened position; and

sealing the interior of the lower riser with the valve sealing member within
the valve body.

122.  The method of sealing the interior of a lower riser as defined in
Claim 121, further comprising:

moving the valve sealing member between the valve closed position and
the valve opened position in response to axial movement of the valve actuating
member with respect to the lower riser.

123. The method of sealing the interior of a lower riser as defined in
Claim 122, further comprising:

connecting the valve actuating member and the valve sealing member
using a link pin and link pin adapter to move the valve sealing member between
the valve closed position and the valve opened position in response fo axial
movem.ent of the valve actuating member.

124.  The method of sealing the interior of a lower riser as defined in
Claim 121, wherein sealing the interior of the lower riser with the valve sealing
member within the valve body includes rotating a ball member about an axis,
between the valve opened position and the valve closed position.
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an interior of the lower riser when the upper riser and an upper riser
portion of the subsea riser disconnect is disconnected fromthqgg AYEY 2004
riser and a lower riser portion of the subsea riser disconnect; and
.connecting the upper riser portion of the subsea riser disconnect with a

| ower portion of the subsea riser disconnect and openi ng the subsea riser
val ve Dbelow the subsea riser disconnect to open a through bore in the

| ower riser to a through bore of the upper riser, by axially noving the
upper riser relative to the |ower riser. 130. The nethod of sealing the
interior of a lower riser valve as defined in Caim1121, further

conpri sing: bi at2hg Themettodofsssalling tharimtdrior of bdswer figdr ssafdfined jan i nterior
of the loﬁ%@“nkﬁe ,n the absence of axial tension in the upper riser.
131. A net 68" chﬂh@%?PW@”ﬁﬁ@-disconnecting a drill pipe disconnect for
seal i ngly engadobking ou#gal MBlé el ' ' ' per
portion of the dri?l_ pi pe stri ngﬁt ﬁ]tgélvg%?récg)%ért{ﬁlsorﬁné@PB?Wght&??@tE)blope
string ext®§dale rssingmith a loskouldevics, to pravest iiadventerdcictudtivaugtha. wel |
bore, the t ral |l i e ring. extendi ng, downwayd from a
drilling r@%%e%]ﬁ{«? HH?‘?‘PPF B%*S@eeé". t@%&’r’i"r}%c ,ensegtPc?ﬁ Pﬂaﬁndﬁﬂﬁ Ve glogside

di sconnectpasitizel ecti vely actuated to di sengage a |l ower end of the upper

portion of the drill pipe string froman upper end of the |ower portion of
the drill.pipe string, the nethod of connecting and di sconnecting the

drill pipe di sCOREICThenBIodBalin Rahidher 8f AMerdidef bs Riehfiodlip connect
menber t08 e of the upper portion "of the drill pipe string and | ower

portion of “/2HB 1¢p; furthgl semptisingy; attaching a female drill pipe di sconnect
menber to the : ; ' rillepipe string and
ISR IGRBRGoRSs B0 gl el e %,

| ower portion of the dril ng, securing
non-r ot at i AidAtingTyamdeewith restsst ta theoraivehouding tavallcev detubliomopiedi sconnect

mb I j ' ' t ; d
ri i pi paahafecdil by botleBh it SERE R athe antiBe Valverareril o dri 1
pi pe di scqmusémin. nenber and the female drill pipe

127.  The method of sealing the interior of a lower riser as defined in
Claim 126, further comprising:

manipulating the lockout device using a subsea ROV,

128. The method of sealing the interior of a lower riser as defined in
Claim 121, further comprising:

positioning a subsea riser valve below a subsea riser disconnect to seal
an interior of the lower riser when the subsea riser disconnect is in a disconnect
position; and

opening the subsea riser valve below the subsea riser disconnect to open
a through bore in the lower riser to a through bore of the upper riser, by axially
moving the upper riser relative to the lower riser.

129. The method of sealing the interior of a lower riser as defined in

Claim 121, further comprising:

positioning a subsea riser valve below a subsea riser disconnect to seal
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di sconnect member; 95 o 16 JULY 2004 engaging the first drill pipe _
non-rot ati onal engagenent nenber and the second drill pi pe nonmsq]@[_ycmgh
engagenment member to facilitate rotation of the |Iower portion of the drill
pipe string with the upper portion of the drill pipe string; nechanically

i nterconnecting the nale drill pipe disconnect member and the female drill
pi pe disconnect nenber; sealing between the nale drill pipe disconnect
menber and the female drill pipe disconnect gnbe][; me;:ﬂanl ]E:al I Iy il

di sengagi n ; M i ' . Te r_fromthe 191 ri

pi pe gi gcoﬁrrllﬁergtsng@ggggrdvgéﬁéggﬂﬁh?hgﬁ?ﬂggﬁér et drid YRRSPESEE P‘?’ﬁ'ﬁné’? t he
drilling rihg subseatiser tHisoemnett id disporprectst fromahé v RREARAd BNBWHPRSS

[ f deid 1 pi tri f the lower portion of the drill pipe
Fs)?:flrlgn 23@';%%8%#@%%%%%8%%399{‘%%@ di sconnecting a drill pipe -
di sconnect as gigineagsy tHe GptrMséPportibRes g&{ﬁgﬂ‘é%%f}&:e? aig&:%ﬁpxhé&%ﬁwoé‘ﬂec 9

the male drill pipe | sconnect nenber an female pi'pe di sconnect
‘menmber  confPves partiografihe pusas risaridisconpetiardsopeaning thensibiset iseredles dr i | |

[ [ : . I rill pi di.sgonpect menper when in
gl (F:)gl Id:af Clqg%lgﬁtth%gg Pt oﬁﬁ}%%&&ﬁ?kmﬁﬁgaé ho@ﬁﬁ%’&"i‘ﬁ@e E’H‘{?r&‘?g'& rfhecting a
drill pi pdhtiughdmrect theaspptefriseshy axidlyeinovihg Zhe upssraiser FaIahaM LRk A
di sengagi gﬁwélge mal e drill pipe disconnect nmenber fromthe fenmale dri

pi pe disc ¥fenber conprises: positioning the collet nechanismto a
coll et unlatch position to disconnect the male drill pipe disconnect
menber fromthe female drill pipe disconnect nenber. 134. The net hod of

connecting and WV cdhedreinrg of sgaling theiipteriar etalovesrtrisenyalveisieined O ai m
132, furthgrCI&timPE4,SuRBer comprising: :

biasing the valve sealing member closed for sealing an interior of the
tower riser in the absence of axial tension in the upper riser.

131. A method of connecting and disconnecting a drill pipe disconnect
for sealingly engaging a lower portion of a dril! pipe string with an upper portion of
the drill pipe string, the lower portion of the drill pipe string extending downward
from the drill pipe disconnect through a well bore, the upper portion of the drill
pipe string extending downward from a drilling rig to the drill pipe disconnect,
such that the drill pipe disconnect is selectively actuated to disengage a lower
end of the upper portion of the drill pipe string from an upper end of the lower
portion of the drill pipe string, the method of connecting and disconnecting the
drill pipe disconnect comprising:

attaching a male drill pipe disconnect member to one of the upper portion
of the drill pipe string and lower portion of the drill pipe string;

attaching a female drill pipe disconnect member to the other of the upper
portion of the drill pipe string and iower portion of the drill pipe string;

securing a first drill pipe non-rotational engagement member to one of the
male drilt pipe disconnect member and the female drill pipe disconnect member:
securing a second drill pipe non-rotational engagement member to the
other of the male drill pipe disconnect member and the female drill pipe
. disconnect member;
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providing a latch sleeve in one of the male drill pipe disconnect menber
and the female drill pipe disconnect nenber; QGQ 16 JULY ZQO4 pPreVIUL Y2084
seat on an upper end of the latch sleeve; sealingly engaging a closure
device on the seat; axially moving the latch sleeve fromthe collet latch
position to the collet wunlatch position with the sealing closure device on
the seat; and nmani pul ating the coll et nechani sm between the collet latch
position and the collet unlatch position in response to novenent of the

af: I i nect,n rill pipe
i scomnect  as. g R R e PR AR e e <P
| at ch sl ees@cang Cbﬂfd?im)honmnfaﬂvmltmg‘aggmeghmﬁmmir tb F@il{ta’tsecergtgigb%w%; ro;nh(e a)
et 1 o. t. vertent axia ) ]
- ari 1 1WELEOuRERAERG Rkt EahIRE Ubbrprdh plineilies SGbanect
mermber, to (b) mbehartdigtinterdarinebtimfid gl 4l ﬁlt)é QWoBinCEt rEHE id of the

' ' di, sconnect nenber relative to the fem I pe
mal e drlltlheﬁlgr%% i SCO C

di sconnect e drilh pige digeenhestieamber;connect i ng iand di sconneﬂ]i nlg ? ﬁri N
! ; ; . . . ; . ‘ atc
pi pe di sconnectgeafifg ﬁ@fvi/é'é?pthbr?nge%rm‘plﬁegﬁls%ﬁﬁeedﬁgngrﬁtg%ﬁagﬁlatﬁglf?mﬁfep

sl eeve includes extending one or nor ear pi e

di sconnectdiiRipe digcoonedienémben; sl eeve to prevent novenent of the |atch

sl eeve until tr}ﬁ s ins are. s areq. 137, The net hod of cqgnnecting and
di sconnecting a %‘?‘?’ﬁ 6@6’336(519986\9368{"3 89”&@1’9%@8"9%9@ membesdron the her
conpri si ngematd ddlkpipg diswwnhattanemibeguhdy shearing one or nore first shear
pins to permt vepent of .the | at (_:’h s| eeve to one of the collet latch and
col l et unl atch p”HDB‘QitHgb'ﬁg?r drifbpipasting atdhe sillingirigfrem éhe lowesdsillpipond shear

pins 0 pald IBYRFB!NE LppbhSoriBh 6 iRl 61N ipb st thé o HeRidPsT L1 on
to a collet re-unlatch position.
of the drill pipe string.

132.  The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 131, wherein mechanically interconnecting the male drill pipe
disconnect member and the female drill pipe disconnect member comprises:

providing a collet mechanism to connect the male drill pipe disconnect

member and the female drill pipe disconnect member when in a collet latch
position.

133.  The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 132, wherein mechanically disengaging the male drill pipe
disconnect member from the female drili pipe disconnect member comprises:

positioning the collet mechanism to a collet unlatch position to disconnect

the male drill pipe disconnect member from the female dril! pipe disconnect
member, '

134.  The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 132, further comprising:

providing a latch sleeve in one of the male drill pipe disconnect member
and the female drill pipe disconnect member:
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138. The nethod of connecting and di sconnecting a drill pipe disconnect as
defined in Caim 131, further conprising: 970 16 JULY 2004 posi HisQJuiny 2004
drill pipe disconnect below a subsea riser disconnect to selectively

di sconnect the |[ower portion of the drill pipe string fromthe upper
portion of the drill pipe string at a position below the subsea riser

di sconnect, such that the nale drill pipe disconnect member may be

sel ectively disconnected fromthe fermale drill pipe disconnect nenber

bef I ' | ' eased froma femal e
efore a male spRSRAnd a%@étn%ﬁeiffﬁﬂ%gg?éﬁd Eeﬂtéqﬁtodg%k;&)e

subsea riser disconnect ner The met hod of connecting and
di sconnecting aS@AliNOlY ¢igseing & closHecdeviesoélie seat; i n Cl ai m 131, further

i si ng: L dib @i ngs i ve above the.drill pi
i seonnect t o <oupMLiBdng B RAGR leopRrofflnCodtalforlieuton o BisBlet ar 1
~ pi pe stri ngnlatchpdsition Mtlmthetﬁm!iﬂgwbsurfldéwllibe Dhﬂ??] sélétl; aﬂcrj aS?i Fllt gi :Ogcgt |r iogg
b t he subsea riser. val ve, thereby | eaving e | owe |l
%? \an an i nt er "gpIe at't"ﬂgh%%?f "?‘?g'@“'%QEM@W\@Plcoﬂétr'étChmﬂlcﬂ@dmt hod of

connect i nathaniiiel GABRNASSIRE i réiidsolth B nGRBP R latchydgld ned in Claim

139, further conprising: |ocking out the subsea riser valve to prevent
| nadvertent actuation of the subsea riser valve by preventing axi al

t of e ' 4 The net.hod of, connecti ng and
R T e T e T S
conpri si ngalts gefiriad iorGlaign ﬂae,tfdrthed clzmnpd?ﬁg:scrziogneg; ?ﬁlaowwe?l EL?;\DE; g\rlve;/ﬁgt er
f th b t _preventer eal .an [
bf)(r)wout(:a pr ee\é\ﬁﬂgﬁ;ﬁng 8’("{]%'?3 I?tﬁg Sfﬁ?ﬁ@rtocﬂ’i"?'f"f” fﬂaﬁé!egt?lﬁti "Rgvergepiuafiteailatefom t he
| ower dri | dlepienteormi(a) 6 Uit RV SosifiPiobraveMlinAdVRYRRE Sial SERYAMS dhe | over

drill pipe,string wthin the interior o e |ower riser a ! wel |
bcralr e. 5)42.‘“%%3’1%2’( 'Wé’éP%@'Sﬁfmﬂ?@ém%%ﬁ@ddhgé@ﬁﬁ@cdﬂllrmp@d@mnmeqb| pe

di sconnectmemberabi(BPfel oll&H @HIRcA PbsitibHtd AREw S HcVeR&nt of the male

drill pipe disconnect member relative to the female drill pipe disconnect
member.

136. The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 135, wherein locking out the latch sleeve includes extending
one or more shear pins from a drill pipe disconnect housing to the latch sleeve to
prevent movement of the laich sleeve untit the shear pins are sheared.

137, The method of connecting and disconnecting a drill pipe disconnect
as defined in Ciaim 135, further comprising:

unlocking the latch sleeve by shearing one or more first shear pins to
permit movement of the latch sleeve to one of the collet latch and collet unlatch
positions; and

thereafter shearing one or more second shear pins to permit movement of
the latch sleeve from a collet latch position to a collet re-unlatch position.

138. The method of connecting and disconnecting a drili pipe disconnect
as defined in Claim 131, further comprising:
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thereafter replacing the male drill pipe disengagenent nenber with a nuale
drill pipe re(F:)onnec'? nmenber to include a latching mandrel secured JULY29043
0 16 JULY 2004 |ower end of a latch sleeve, a |atching seat, and a |atching
cl osure device catcher wthin the |atching mandrel; positioning a collet
mechanismin a collet unlatch position to permt engagenent of the male
drill pipe disconnect nmember with the female drill pipe disconnect nenber;
positioning the latch sleeve in a collet unlatch position to permt the

“col | et hani p&itieni L Brill Bi i Lion r |
col et Techan priengwhs aul ok sctate8uipas biibo AUACRRERSRIGST |
menber f or SelgebYRl discagnedt dheiswer pedian efithedrill ipipedstrihg fronpthestpgeng wi t h

i Jae. dr.d: ' 143. The nethod of c¢onnecti ng
Che et i i B €581 Bl B0 Bt e
conpri si ngsucl”hﬁrﬁéﬁ:e; male:«hmmﬁe ggrcgn?ﬁ&témhemgegg?@%e?steiﬂgﬁivgﬁ ({lﬁcgiﬁdnfre:éﬁd oi pe
: ugn, .
2? ; T ﬁgeénéﬂ{’ﬁu@ﬁéﬂmﬁﬁe&mgﬁeg discoppert "E'%mgg'élg‘i?fﬁ@? 9 r%féatsupﬁ%a fiserchi ng cl osure
devi ce in distehdtt aRsthb@is ré18ad&Pfroh a I llé%hﬁ@eérﬁé‘éjrr cﬂéc%rﬁ’]'&gt ﬁwgg{b%?f ver

pressuring up on the interior of the dri pi pe string above t at chi ng

cl osure device to shear one or nore first shear pins to axially nove the

| at ch sl eeve t e i 1 the.collet nechanismto a
cgl ICet SI at ch ?o%q]t i-gﬁr)% }rﬁhedrdgt%f;&rn Qggﬂhﬁr#egﬁq ﬁ%gf’ﬂ’ée%&ﬂé‘ %Il“ ptpe gbﬁcae"ecf
di sconnectasdefieed iarClatrhd 31 f farthbecamptisingi pe di sconnect menber. 144. The

i ' ' drill . pipe di t as defined
T G aim 159, (OIVRRITER SUPREA FEp et aipiedhe sl ol disgomeca e sa mt er | or
of the driihterior pbtres loveg ris@oafeer the uppart & mge SIrPRUS PullSY G/ the 1I8RYe the

| at ching s .and | atchjng cl osure device romw thin an upper portion of

the | atch HHRIPRSING anq dhiocaiien abevetherswbsparisar valve, thereby leaving

the lower drill pipe string within an interior of the lower riser and the well bore.

140.  The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 139, further comprising:

locking out the subsea riser valve to prevent inadvertent actuation of the
subsea riser valve by preventing axial movement of a valve actuating member.

141.  The method of connecting and disconnecting a drill pipe
disconnect, as defined in Claim 131, further comprising:

positioning the drill pipe disconnect below a blowout preventer for the
blowout preventer to seal an interior of the wellbore below the blowout preventer
after the upper drill pipe string is pulled from the lower drili pipe sfring and above
the blowout preventer, leaving the lower drill pipe string within the interior of the
lower riser and the well bore.

142. The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 131, further comprising:

thereafter replacing the male drill pipe disengagement member with a

male drill pipe reconnect member to include a latching mandrel secured to the
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mandrel and catch the | atching seat and | atching closure device in the

I atching closure device catcher; and circulating fluid through 16nsULY 2004
interior of the upper portion of the drill pipe string, through the dril

pi pe disconnect and through the |ower portion of the drill pipe string. 99
a 16 JULY 2004 145. The nethod of connecting and di sconnecting a drill pipe
di sconnect as defined in Caim 134, further conprising: thereafter
conveying a drill pipe disconnect re-unlatching closure device fromthe

face through the interior of the upper portion of the drill pipe string;
seal i ngl y OUET PY Of AR SleRva: & thgng Bats pBd daiching slosure slayivessaidtieng seat
pressur i Nowitin e diehihd hitindPel; SdsilidHing aidolletthBhaHish 9 aeh &ﬁl&%g Call
re-unlatching closure device to shear one or nore shear prns and axi ally
nove the |RAKIPstoqERIit elgacament of bmmmale dritlpipe disedrrech oxmbarwittothiche

ther oaf ¢ errehiT B PloE e cohaBE Rt “C [ T 2t the arilling rig from the
lover drill pipssiteniigthetatch shavatie atdoretmnatch MokitonRb Bertt ihd'golfk om t he
| over dri lrhe&%éjn?sm% rr(iemngi'n ir% ({)r?e uniatch position; and
thereafter engagi_ng the male drill pipe disconnect member with the female
drill pipe member for reconnecting the upper portion of the drill pipe string with
the lower portion of the drill pipe string.
143.  The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 142, further comprising:
thereafter conveying a latching closure device from the surface, through
the through bore in the upper portion of the drill pipe string and through the latch
sleeve to sealingly seat the latching closure device in a latch seat on the top of
the latch mandrel; and
thereafter pressuring up on the interior of the drill pipe string above the
latching closure device to shear one or more first shear pins to axially move the
latch sleeve to the collet latch position and the collet mechanism to a collet latch
position, thereby reconnecting the male drill.pipe disconnect member and the
female drill pipe disconnect member.

144. The method of connecting and disconnecting a drill pipe disconnect
as defined in Claim 133, further comprising:

thereafter pressuring up on the interior of the drill pipe string above the
latching closure device to move the latching seat and latching closure device
from within an upper portion of the latch mandre! to a lower portion of the latch
mandrel and catch the latching seat and latching closure device in the tatching
closure device catcher; and

circulating ﬂufd through the interior of the upper portion of the drill pipe
string, through the drill pipe disconnect and through the lower portion of the drill
pipe string.
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145. The method of connecting and dlsconnectmg a drill pipe disconnect
as defined in Claim 134, further comprising:

thereafter conveying a drill pipe disconnect re-unlatching closure device
from the surface through the interior of the upper portion of the drill pipe string;
sealingly seating the re-unlatching closure device in a re-unlatching seat;

pressuring up on the interior of the drill pipe string above the re-unlatching
closure device to shear one or more shear pins and axially move the latch sleeve
downward from the collet latch position to the collet untatch position to permit the
collet mechanism to unlatch; and |

thereafter pulling the upper drill pipe string at the drilling rig from the lower
drill pipe string to separate the upper drifl pipe string from the lower drill pipe
string.
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