SYSTEMS AND METHODS FOR RI SER COUPLI NG BACKGROUND [ 0001]
The present disclosure relates generally to well risers and, nore
S5particularly, to systens and nethods for riser coupling.

J0002] In drilling or production of an offshore well, a riser nmay extend
between a vessel or platformand the well head. The riser nmay be as |ong as
several thousand feet, and may be nade up of successive ri-ser sections.
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as choke, kill, and/or boost |ines, may extend along the side of the riser
to connect with the well head, so BASKKGROWND may be circul at ed downwardly
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into the wellhead for various purposes. Connecting nser sections in end-to-end relation

includes aligning axially and angularly two riser sections, mcludmg auxiliary lines,
lowering a tubular member of an upper riser section onto a tubular member of a lower riser

15  section, and locking the two tubular members to one another to hold them in end-to-end
relation.

[0003] The riser section connecting process may require significant
operator involvement that may expose the operator to risks of injury and fatigue. For
example, the repetitive nature of -the process over time may create a risk of repetitive

20 motion injuries and increasing potential for human error. Moreover, the riser section
| connecting process may involve heavy components and may be time-intensive. Therefore,
there is a need in the art to improve the riser section connecting p.rocess' and address these

issues.
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*@00002* BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004] Sone
speci fi c exenpl ary enbodi nents of the disclosure may be understood by
referring, in part, to the foll ow ng description and the acconpanyi ng
drawi ngs. 5[ 0005] Figure 1A shows an angul ar view of one exenplary riser
coupling system in accordance with certain enbodi nents of the present

di scl osure. [ OBRIET DESGRIPEIONDFSHIFBRAWINGS vi ew of - a riser
coupling system in accordance with certain enbodinents of the present

di scl osure. 10004] o0 ifiEiethBla’, ShOYEmatts 3P Blscivb¥Vnly B Spi der
assenbly prior to 10 receiving a connector assenbly, in accordancé with

certain embdestoehthy wfertihg ior parbnto thesiollowingedespaes] ard gher eccempaitydigs an
angul ar vi W&%f one exenpl ary connector actuation tool, in accordance with
certain efbodifents of the present disclosure. [0009] Figure 3B shows a
cross-gsectional vi eyo006] Bigarenhechaws ac dngatar ofewl 6f omd exenplag eBerdanpkngM t h
certain enbodi nents of the present, di.sclosure. . 0010] Figure 4
shows a crig¥elsBATY eVT%ﬁf%WnSmkghﬁ§@§8$m5§§§ﬂﬁpygopﬁeac£ordaLce aﬁth
certain enbodi ments [(ﬂf06] P%ufbr @Belhovl SCloPSWeR: of -a riser coupling system, in

accordance with certain embodiments of the present disclosure.
[0007] Figure 2 shows an angular view of a spider assembly prior to
10 receiving a connector assembly, in accordance with certain embodiments of the present
disclosure. '

[0008] Figure 3A shows an angular view of one exemplary connector
actuation tool, in accordance with certain embodiments of the presént disclosure.

[0009] Figure 3B shows a cross-sectional view of a connector actuation

15 tool, in accordance with certain embodiments of the present disclosure.

[0010] Figure 4 shows a cross-sectional view of a connector assembly, in
accordance with certain embodiments of the present disclosure.

[0011] Figure 5 shdws a cross-sectional view of landing a riser section,
which may include the lower tubular assembly, in the spider assembly, in accordance with

20  certain embodiments of the present disclosure.

[0012] Figure 6 shows a cross-sectional view of running the upper tubular
assembly to the landed lower tubular assembly, in accordance with certain embodiments of
the present disclosure.

[0013] Figure 7 shows a cross-sectional view of orienting an upper tubular

25 assembly with respect to a lower tubular assembly, in accordance with certain
embodiments of the present disclosure. |

[0014] Figure 8 shows a cross-sectional view of an upper tubular assembly
landed, in accordance with certain embodiments of the present disclosure.

[0015] Figure 9 shows a cross-sectional view of the connector actuation

30 tool engaging a riser joint prior to locking a riser joint, in accordance with certain
embodiments of the present disclosure.

[0016] Figure 10 shows a cross-sectional view of a connector actuation tool

locking a riser joint, in accordance with certain embodiments of the present disclosure.
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[0011] Figure 5 shows a cross-sectional view of landing a riser section,
whi ch ‘may include the |ower tubular assenbly, in the spider assenbly, in
accordance with 20certai n enbodi nents of the present disclosure.

[0012] Figure 6 shows a cross-sectional view of running the upper tubular
assenbly to the | anded | ower tubul ar assenbly, in accordance with certain
enbodi nents of the [0¢3ehigurti Klcshossraecross-sectional view of the@odjectr gatuatich shows

a cross-sectional .view of orienting an,upper. tpbular 25assenbly with
feopect ¢ dodl iBe Ptk s B chgh SRROERELs AR LR TARERSIE ) bodi ment s
of the present disc[@38) @hile embodiments of Ofiik4HisHogie chaBe Heemslepicted and

cross-sectjonal . view of _.an u r tubul ar assenbly. | anded, i.n . accordance
W Ch cert AT BRb BR HEAEGHG O RETIoB LR Ao Y O et aneats of the ASeISSRE Sy )
Fi gures9 shemsicd & ASSmiRE bi 1ahiadtiod| dMhefdidcdiRue0 BAE Gb QuciAGiniatibP R B06c00l
engaging a riser joint prior to locking a riser joint, in accordance wth

certain erbisapdredbssubiect metipr dscdsed i wppile af eonsidgtibl) medifeation dicsiiions a
Cross- Sect,g @&&inhﬁg\’iﬂO{fonﬁ ah® ?ﬁ%g&ﬁ? fas A4 Hf@éu![r ﬁi;tht)&.ogkillegqg tfiSeftideh Bt adP! N,

in accordance with certaln e Iments o present discl osure.

[ 0017] Fi davieg ithe benpfis ofi this dissloswet | Theadepidtasangt despribed ommrhodinmtsaef that i on
tool retragt i e, W j i S e present

di scl osur gﬁSC?oqure afe &%&%{e?%@ﬁn%? F’g]%{elgt 8(@ fcan%%? (gde(r)[)? ﬂiehdf%ioéys%bl osure have
been d@pi cted and descri bed and are defined by reference to exenplary
-enbodi nents of the disclosure, such 5 references do not inply a limtation
on the disclosure, and no such limtation is to be inferred. The subject
matter di sclosed is capabl e of considerable nodification, alteration, and
equi valents in formand function, as will occur to those skilled in the
pertinent art and having the benefit -of this disclosure. The depicted and
descri bed enbodi nents of this disclosure are exanples only, and not
exhaustive of the scope of the disclosure.



10 DETAI LED DESCRI PTI ON [ 0019] The present disclosure relates
generally to well risers and, nore particularly, to systens and nethods for
ri ser coupling. [0020] Illustrative enbodi nents of the present disclosure
are described in 5 detail herein. In the interest of clarity, not al
features of an actual inplenmentation nay be described in this
specification. It will of cour SRERMELERBESGRIBEION t hat in the devel opnent of

Jany such actual embRdhIPRe pANIRIGURLIPLERENALLAD SAEA Hkd: dRg! pbRns, must

be nmade to achi eve pec c i npl enen vary from
~one inpl emantcala'rlg,rtots;astmﬂdenethddsrfem/serqouphngm I I be appreciated that such a

devel opnent effort m e X | me- con

nevert hel ess be a rwptgﬁﬁtﬁag]é’ﬁ g&oﬂléne]n r© 'ﬁgggesgrf d(sﬂsrc SH%ra§e éﬁﬁc\l\?(iﬂl t he
art hagi ngetallhekepi) effni the MiterédNof FEGIFEMIt allifethras of £ achifal ﬁmeﬁmﬁmo@ meayligd t er
under st andi ng_of . the present disclosure, the follow n exarrp‘@gos of égrtai n
embodi mentd§sciibed i hisrpeqificaign iy willef sourse Re arraﬁcrl%}aﬁlmj B preomment ehd to

limt, or aa:l%ﬁdneactutahénwagﬁ&n qfuxﬁek&sdmﬁ&ﬁ@ﬁfaﬁ@n spbeifie @edidiomhud E RRGER Of
this d| sclosure, an information handlin s stem rra%péncl ude any

instr grrentaahlp‘feyth@rspagg@ dgplemerfatigmegalsy hamlt vy roa%llléplte@%té%‘imfoe
classify, aﬂsﬂgﬁﬁxﬁoreweﬁ?% Wik be z%%?e&ia\ff%  thit&hEH @M&nel %mem MrEmig ﬁYv.:; 1é<t ore,

di spl ay, manifest, detect reproduce, , or utl ny form
of i nflér manid dime- qonslmhlhg gmnweuldmlevd“émbss‘brra tgmanmmsbrtalsng fom thoise of ordmatyr ol, or

ot her purp f tion I|n bea
per sonal gﬁgﬁﬂ éIFe aﬁ e %ﬁ‘? E?ngf{;@g tga\}’resgm 1 8S“rgot2g Sfxcé%tiapag%“ﬁrew ce
and may vamyerstandihg of tiehprpent peclbmaahcﬁyllowpéxmpﬂésl dfycertaincengiodinsentsThe

information handljng syste y cl.ude randqom access ( RA ohe or
more procéSSENE rB’s%WE%%hOM 5%1{13’1%??%‘1?‘51165 68@5'931 tl?ﬁldFP(‘J(e@ﬁl%hQCBW

har dwar e o nsafiscne. control 1ogic, ROM and/or other types of nonvol atile
menory. Addi ti onal corrponents of the 25 jnformation handl i ng system may
incl udé one or nor e [f28kFermuRases ofiflis disclosire. adpisRrtiqadiapdlissp/stem may

comni catih R o B bREARy ASKLAER. BPnUElherdRiKREbOUSe 11RHipu RN ClaQllh PU!

(110) devices, suc as a a nouse, and a- |deo di s
i nf or mat i cmoctti:aﬂactrannlgltsy@me'm nugevEl Soiginats seésclongsonsy display, Mésst,opetpfabl e to

transmt cgQ LaNns, b&L theny r n 022]
For the purFCpocr)s’es (f ?lsan(gl scl%qélure afongu%i%er-ﬁ’FgéY%’ l&agg%{lg &Sdat?g}% ude
any i nstr wsints) Sctlyntﬂ‘rc aggrodgadt other plirposrest rRomembmablet nmmfbhnﬂtmnabandbﬁgil n

dat d/ i nst t f d Conmput d d
ot udl T FPHAST R Y O soetiE e ROt b TN 4E 4GS oot

access st QmadRayONiyCR {ife, Bhaped pRFfomdahcs Kfudétionali®! ahd @ARY dihekinfbrind€dn a

sequent | alha?fgl(l:negs gystSeEnO I;naégemgl?lc\llel (r:a%d((n% gccéssamgrggg (l(%lﬁ?\/lk) %Elle \é?)more processing
resources such as a central processing unit (CPU) or hardware or software control logic,
ROM, and/or other types of nonvolatile memory. Additional components of the

25  information handling system may include one or more disk drives, one or more network
ports for communication with external devices as well as various input and output (I/O)
devices, such as a keyboard, a mouse, and a video display. The information handling
system may also include one or more buses operable to transmit communications between
the various hardware components.

30 [0022] For the purposés of this disclosure, computer-readable media may
include any instrumentality or aggregation of instrumentalities that may retain data and/or
instructions for a period of time. Computer-readable media may include, for example,
without limitation, storage media such as a direct access storage device (e.g., a hard disk

drive or floppy disk drive), a sequential access storage device (e.g., a tape disk drive),
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conpact disk, CD-ROM DVD, RAM ROM electrically erasable programmable
read-only nmenory (EEPROM), and/or flash nenory; as well as comrunications
medi a such wires, optical fibers, mcrowaves, radi o waves; and/ or any

conbi nati on of the foregoi ng. [0023] For the purposes of this disclosure, a

sensor may include any 5 suitable type of sensor, including but not
limted tcompadtchsk, GIABIOMf D&@Jéhw R&¥duelestoedlly gﬁ@bbu}pregramalﬂﬁereadn

prOX|mtys n ur w of
e exermi A, BEaRy (BEEROV, andiok AR b o€ x5 1D ARE s Shh
enbodi nentvaresfoptiiha fibesss mmrowlms:s,l redio mayest-aglioreny Bombmmomoﬂthqofovegewgof t he

ri ser coupling syst . The riser ling system 100 may .1 i ncl ude a
spi der assenbly 102F®]3;]8€‘3d5‘teop‘ﬁﬂ%se§)ro(\fnjglfedlégo?%%e? \fgl}soétm‘f%é‘y?udﬁaﬂl ally
orient s engidfe typelodseofl iaclhdiag Bubndti IGited ©i dpticAlOTHARE frequedOf acdiddcalpi der
assenbly 102 may include gne or nore connector .actuation tools 106. In
certai n ePBEEHREATIES OépfﬂXéFP’éYF@cnﬁoréf connector actuation tools 106 nmay be
spaced radially, abgwtm]apl el B 1RRvOkn 42818 RIGE BT B85 SERIpYary Pider BYipiiRy of
nonlimting exanple, two connect or actuation tools 106 may be 15 " disposed
around a obstemtPBrisrcerrdsnce Mfeths:pndererr@g@mwwf I@Z’rﬁwnhﬁs@mlﬁgmpll&errent
The nonl i I ect or
act uati on Poel & BB & i e L oy
i ncl ud® anyclede & shdar amnfmbr lQif adapted éc bog orambtmf recm\teoatl lsast Pertia]lP OA&t, As
depicted in Fig 1B, certain enbodi nents ifacl ude one qr nor e
orienting eﬂjéﬁ?eﬁgﬁiﬁgd AFEHE S HSF 48T gICPV‘e%’BH?XI he™a¥ erlaéffnf%éy ﬁg%ﬂ‘?}{ ate
'Fr ientati ciﬁu@d; dre@r MdFe Conet1di adt@iios ¢dody 10604n cBitaim@nbodinexanpprrality bout
imtation, three orienting nenbers 105 may. include a cylindrical or '
gener al | y “OYRscharacpighion gols 404 %lb?gsﬂﬁ‘ﬁ‘?ﬂafa&éanf’ reSRPLAT 4xip alc(,)é (Bcft%? SRIEDi der

assenmbl y 1Q&mbih €00 BLALY egnmmﬁﬁgsex%ﬁélmo B6tnedsr &iaH88 1ok 108R4f Bee the
ri SerdJSOI nt connector 104 as the ri serdem nt connector 104 is | owered :

t owar d525 dlspheedsquraag@mﬁsmycqgfzﬂletsn ebsﬁemhlm 102t iatanneppeping plagement- and/ or
al i gnment .o, GREGRH"eaHpRAL r% 1%}5‘& Lﬂrsngf g&?ﬂ&ﬁ%%&%’ém&% o 1 L L €d
with one or nbre semnsors not own Ct po 't for orientation

of the ri geolsjleé.ntlt dmuhbbct onde:tz{qu dna‘dvarmus @mqbodlmeng sigmelude mny shigable
transferre atr: 9 ¢ alnibé ng systemat any suitable location on a
vessel “b’f‘g’ﬁ% Cr?f"bif Oér?c (?nt abf e treans, including wired or wireless
nmeans. 30 [ 0026] TI[(mzspAdeléplasesanBigurelIE d&ﬁmnleﬂrblodﬁieena; hasmclid8 ondbe base
108, d the spider assenbl n I unt directly or

Fnd 2B R oBeRine BeRont 145 gusets Raiall Boromh eIl d i FREEte 108
may be di SFAsEHs@JoRt cHRXbIBOL BY Way b¥edahPRS w1th<5thﬁﬁ1fa@ibﬂ @rdeQiticaBad S, the
base 108 may i nclude or be coupled to a ginbal nmount to facilitate

bal anci ng Memgss 1@ ery deedndpygpgylindrical or generally ¢ybigdrgal fipr, pxending pawards

angul ar vigyy gfs,fehe o?lﬁldeds%fdeﬁﬁégﬁt?ﬂyywéo%hg h@ﬁmltgqn&ﬁ&eg Yo Dat B8 o 'gﬁﬁ@sl oi nt
connector 104 (depicte n Figures 1A and 1B). "The nonlimting exanpl e of

t he spi derto agerdaeolthe rigpjomttdonndstor § 84 es thogisemiciny d@me@tog Hifeis dowsredfomerd ar
geomat%y atg?? %i[ndg‘r gs%grtn{)l?/ I&P%ﬁ'er&%l %a]cﬁltgt%nf J)xgelﬂga%g)n fa%d/o %ﬂ fuggntr I ReE er?a(lz’\ct i ons

t her et™hr ou
' embodlments the orienting members 105 may be fitted with one or more sensors (not

shown) to detect position and/or orientation of the riser joint connector 104, and
corresponding signals may be transferred to an information handling system at any suitable
location on a vessel or platform by any suitable means, including wired or wireless means.
30 [0026] The spider assembly 102 may include a base 108. The base 108,
and the spider assembly 102 generally, may be mounted directly or indirectly on a surface
of a vessel or platform. For example, the base 108 may be disposed on or proximate to a
rig floor. In certain embodiments, the base 108 may include or be coupled to a gimbal

mount to facilitate balancing in spite of sea sway.
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5 Various alternative enbodi ments may include any suitable geonetry.

[ 0028]° Figure 3A shows an angul ar view of one exenplary connector actuation
tool 106, in accordance with certain enbodi nents of the present disclosure.
-Fi gure 3B shows a cross-sectional view of the connector actuation tool 106.
The connector actuation tool 106 may include a connection neans 112 to

al | ow connecti on t o[@0Ré] bauw 21ghows @B apgiHen iew of thempidger assemily 19Bpriopt

‘depi ct ed, u f olts.
ovevor T bR TRy S PaRRSoL 16 [RiclRth 1 INEAFIBE DI KERERth

di rectl|y exampldi ofetbt|spidet hssembiyné ovxtladieubase o8t includds0® geoerale ciredtr of t he

P nett arSeiety ff b 2 Senifl T P D o BE e sl WS mr bR e s e

assenblsy MaiolByltdritive dRbadimefts :k§ idhicanpisitadle @smerpl y 118 configured to
nove the dog 116. The E)I ston assenbly 118 may include a piston 120, a

pi ston cavity 122, &3 bFisHs éAhi}‘GWéLﬂni gngulareyiey 20f ppe BéenFIPIEFyd?Q?&F‘FtV
coupl ed t QcRatind E&wlm@ ﬂOH&Brcﬁhﬁép{v}th (RAkin SHBYDmer Of ThedprsaeldistRBureThe
bracket 126 nay be coupled to a support frame 128 and the piston 120 so
that the piigiresBsrovs eerassmescianal Yiew@f thecenractoy actugtiontieold Gppdhe canngeter 128.
20 The supp@bfiod 0%1“?061?1@ TRdlu e%kd{{l ot M&nE Q4P & dudw c8£}?ec§5n [Bofh@ b%’sEPpO”
pl ates. By way o exanp & Wi out Imtation, the support frane

i ncl udé orlOBéomwpllmdhguoessuppﬁcBr)t A depesed] 8€;, cohB@:tmambaﬁSBlllz g m;:llpbcnt

late 130 to the dog 116, . [0030] Wth
Curt anl o Aympstrt rosfel bR et v RHE Hiresoiieo, ek YREI8 BT ne
hydraul i ¢ cp@p‘lﬁfg, ﬂiﬂﬂﬁlbf}br(mkﬁfecﬂﬁqw):onﬂeher pdtsdtion t6@Vibyto kR re3nyf the spider.

pressuri zed nove th wth respect to one or nore of the
pi st on lzc?ssef‘ﬁ’éy nga(eﬁ’étfedf? ‘g“f%éAsSBbB‘FYb?F‘&%yidZB and the support plate

130. In the non-li n{¢o29PTR &sHRAL&oIRMIAELE ol €96 Ma9findlh@ PUSE RerkBI9,114he
bracket 126, the support frame 128, and the support plate 130 is adapted to

remai i Sst dkhecioarapsemitiy g it ooy lel%delqéogréb@gnd rrupgﬁmne@ssgnblaridff%n%m%to t he
dog 116 i r bhe,

actuati onq?%ltﬁg%%bﬂ% %gk&) & eﬁ% %gln%]@%}% {(glrgluggt§ hgﬁnolgb’t oo?ﬁgg‘%ﬁl | ncl ude
a cl anpi ngnt oo motSkydrayjiciays bi4 terbarfividicaliytdenpled arhycuaulmrpowmh@p@ba(wpi ng
tool 135 n [ u t i n 1l

actuati onn§¥§?)0%n¢jrg§3% % 1%58% %aa Ci(etalg\%?%:% Ug}%)l gr% 535%0?14 %ﬂf §%a%r%{]of t he
upper act uhd¢ pivton[di28tsothat Bz Aston uIIDrdnmmrstmhmgtrelaquouosh@mpjaéﬁ frmme 128.

roveaily TSBPE FERE kS AL (Rl e B SoBISHAAE of PP SRRt Lt ROV

hydraul I C dTleREHME wa@@tl linﬁdmbﬁ) th1Supp B EramaNds Indivakiciade didkicotipled Bisapgord 36,
140, the upper and | ower_ actuation pistons 136, 140 may nove | ongitudinally

al ong t he Ptes0; b7 prdiidn Thesepnort Plasg 1 3¢ may aroxideistenost tpdhadosr 16 t he

actuation piston ma[@b?@] “ﬂlﬁl8su1t5619H§<ﬁ§ul?tAp1@é1Qr ﬁ'&:pioothe bR®nURRAIHLADNR | over
S5actuation pistons 136 I'n a non-actuated s? [0032] The
act uat i on fpim therhydeautie equr$Gpmynméh@xm)eﬂnmt@ @@miy 122 may toalpresswizedh 1o es pect
to thessu r 4 r I

ot uats on ey Be BER 15 SFRL % ofCer HRY, P o pMRTY, SRR I WP

act uat i on sppiroframa bz, @hd 18GupByt pate 130. dx dheploa-lvmiting exanhpleride@mctedy reackt he

motor 142 OWXe glesto%rb\()i, B%l IYracck %69 c{he supaport frame 128, and the support plate 130 is

adapted to remain stationary though the dog 116 moves. Figures 3A and 3B depict the dog
116 in an extended state relative to the rest of the connector actuation tool 106.

30 [0031] The connector actuation tool 106 may inciude a clamping tool 135.
By way of example without limitation, the clamping tool 135 may include one or more of
an upper actuation piston 136, an actuation piston mandrel 138, and a lower actuation
piston 140. Each of the upper actuation piston 136 and the lower actuation piston 140 may

be fluidically coupled to a hydraulic power supply (not shown) and may be moveably
-6-



10 slide gear 144 and a slide gear rack 146, which may in turn be coupled
to the support plate 134, the support plate 132, and the actuation piston
mandrel 138. The support plates 132, 134 may be noveably coupled to the
support frame 128 to extend or retract together with the actuation piston
mandrel 138, while the support franme 128 remmins stationary. Figures 3A and
3B depi ct cowpedia e agiuation pistkn megdret hi8. sWithowitale hydrgulicspressemapphiediia he
actuation 45 ' LR net ' the rest
of the cotomest akOBEPRALRL biftyl56. 146 EGHH ud) BhSs hEl kKA 0B

act uat i on 146 ahayl i6verdongitndihaltjealangnteoactimi8p pagtorc mandrgl b3S sowapd qumiddist or ,

mounted w th. the support plate 134 rivi [ l.ed to a splined nmenber
150 The. pichas raknaron BePhamaies R dthisth PR ot O uitanfe BriP i Ple™ 20
W th tBe suppsddpiftbsd B61840 inlatnoghactub@dd brateunder st ood that whil e one
non-limting exanple of the connector actuation tool 106 is depicted,
al ternative enbodi méiPél %a‘i“f?élf’ﬁal@t%‘dpﬁﬁlfﬁ?é3§§}ai>’i’ﬁeéﬁg‘?abll%ﬁdda‘i@?§a% t not
limted tQynprdQQt & dRMppordliiraid HROEA ROk 190 oy Bé‘ﬁﬁﬁﬁ@l?%hﬁlféd a6 twat i on
tool, any suitabl e nunber of actuation pistons at any suifable position of
t he connecrwptigerisiar meadichbl8 togalpctiigly eptnd avg refrachibe apyatiroigion gapdrehe use
of electrigeg2 i : . i I Nt | h b i

act uat or o, 08 B EnpRYAR, iion oD MO e tingy Sh@id o o

act uatlioon stidogeat 044 amdya felefgedrtrack 6, whohenayrinomdesenged ® thasippstiplety t o
detect posi,tion, orientation ressur.e, and/ or .o raneters. of..the
Connoct br 12y AR syRRrERRF 145 Ana B RiliF pRRR gt 155 o PRL ABRRR TRuRl20n o
may det ectl3d heayteshoveably cotipitdier theguppbet, frénte128 @angiend ot estactlidpethanditor 30

splined nmepber 150. Corresponding .signals be transferred to an -

i nf or mat i SR #EAHAYPR ﬁ&t%vg%?dg& ‘?%?Festg? §%Pg%¥a836’alt2% SFMYRS TAPIGRS nggurSSr
platform by a3 Wepidhing sBABSar raidkCl460tHRGuphIrEHiaRE 1801 B4C &S HR Aatid)

certai n enbodi ments, control lines (not shown) for one or nore of the notor
148, dPanplisigp meedrell B8 inppetragied sfaisariiive tpithe fesy obthefceprpckns @grtupton 1oel

i nf or mati gpghandl i ng system by any suitable neans. [ 0035]
Figure 4 shows a cross-sectional view of a riser joint connector 104, in
accordance with cer {&33] Ehboctingent sctadtionHeolpklésmat indlude [aoserore 148 tvehiehi ser
joint connector 104 may .include .an. er. tubular ) .15 ower

| bul ar adtent 9 e Hoikh i PEAORH PR bR AL 2T ST BN

t ubul ar asphdil erdb? 1SONThe sEiRed mEmbeb E50 @ae alembe thoasted tdexendtang rétoaver

tubul gr assenbly 154 may be referenced as in,. . ... [0036 rtain
obod Hen S HROTES 1 dhMCRI THEE o ik Vhie o e GBRMF Shorer s
152, 154. {heonabisr achisbivh &ol 266 RMepted DdtelRYivé BEbstifeds 8RY asclkeGuaddt its
| ower end. The | ower nenber 154 may i ncl ude grooves 158 about |its gﬁ)per

end. A | ockripliqRs. Msindng, bilene ipyeddoapaire tembly oy uaess, Porser ghdbmay
i nclude t %Bﬂecgoﬁgétu?ﬁ% t%@lg @ny Iﬁlﬁbkgﬁmegépfotuaé@ﬁ) ?is'ﬂﬁﬁ( ab Ay ﬁ%@ﬂ@%o C%f?oﬁ he

grooves 156, 158. The lock ring 160 nmay be radially expandable and

cont r act i biféhdeenmeetnr agiuaiiohdedeanypauiable gpotphagngementh cantd dbg hselSOAeci6OB ar e
spaced,frao .58, Kl sition in which the | ock
P ng B0 Aol PR e Rmdifion 30 RAAALLARBES, ' 2505 engage vith ¢ he
grooves 156, 158 an@0@3He ire byrtdio elnbodimentonthe cionnaeior Tdcumtion el [106 knayi bgg 160
may be radially .15 noveabl e be en a.normally .expanded, unl ockin osition
and o r ai B e R KNG SR 0 SHEc B A R P A PEr ence
fit. Imp C &jther| parLndaas iofetw &mlnléch& dcdedfiof ithg 1b68|mmoh§mamgi flixaﬁhER:Ubné b
circunference so as to normally expand outwardly to its unlocking position.
In certai I¥REERIRLAAY, defagh ﬂreoewmnﬁgoc}féa degy! 1on dheyclampiag adtt 5 dPHEE t o

one angt heplihQ aREBEr 1501 0 CREEPIIdInASZHAE Ray 86 tAInbired W dinRfatibPn, but
handling system at any suitable location on the vessel or platform by any suitable means,
including wired or wireless means. In certain embodiments, control lines (not shown) for
one or more of the motor 148, clamping tool 135, and dog assembly 114 may be feed back

to the information handling system by any suitable means.
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20col | apsible to contracti bl e position. [0037] A camring 162
may be di sposed about the lock ring 160 and may i nclude i nner cam surfaces
whi ch are slidable over surfaces of the lock ring 160. The cam surfaces of
the camring 162 may provide a neans of forcing the lock ring 160 inward to
a | ocked position. The camring 162 may include an upper nenber 162A and a
| ower 25 menber 16200451 Figetsr4 dopsadresg-s¢angnal Mol anser i@pRronnetier 19fper
menber 16 - y i as in
members.  Thatetdi? Wit FonfE RRSocka, TARGERR ulBe TS TRPRRR M e,
menber 162Anaathrt1f4 naywecludeeaheppet GibBldar @ssemiblye Bi2hamdt hkxwef arbnies asdemblyoc k
ring 160 i rd.to a |ocke ositi.on via the inner cam syrfaces of the cam
fing 162. '3 GEETREY i QGFORBH ArIaighn At BPPegHHE SRR U8 GRESHP o 6

| ocki ng neRdYSeSefbftfcednsGi BORNthE QSdr Mgbuli ARembhOb 4Ry BeacRetapddad atpan.ext end
through a portion of the camring, 162 to maintain the upper nmenber 162A and
the | ower menber 16H83PhCetaip epppdimsalsimayoiciifer scad 408 (RYsShpWBhDSHYGEY

toward thgnhofB@khr embas §52,11Re. |’F}féK1prpEﬂgb1;1§(0asiséﬁY@¥ i3 &agidcmlé%%o%sﬂid on.
The | ocki ng menber 164 may include a splined portion 164A and nay extend

t hr ough a abpetrigdoigzadofThe kavey mrsmber Lifumay inglide gisioyes| 58 abyuidts|uppiang- menber
164 may i : MeY t} isgh ingcl: be

i tod o T g B R ey o AL 180184
i ncl ud® a lbaPBeThd tqedr 160dn 1668 Ray @ofredpond @athe gmoves 1 56h &5 8 pPer lockentye i 6016 2A.
The | ocki ng nenber 164 5 include .a threaded rtion 164D to, threadedly
engage t hﬁqyo%;aﬁwwép%égg_and Contractible beF5agT l}%‘zoectkﬁ?%‘cf‘n?no]nn?hlg hiect or
104 may i nedtiude0ns0Brarerepaeed fyinl thegyoolen e, 15§.anfEarlo¢1@|fg pasitionrig wehietmpl e,
~the auxiliary lines 166 may include one or nore of hydraulic |lines, choke
i nes, ki Ithe jqck e MRH50Rr (Prepdanwarl so e 1egihy160n d V8 speraey Bk thihd
through t hgodvea st 13824 @B@bRIdck ARARnARAS OT hilshBie QMR Ingt 16D WA beFSEARD! Y
154. The 10 auxiliary lines 166 nmay be adapted to nate between the flanges
152A, 1854 mnovieahle begrgsnea npgmallyyexppndeds pplgckipg position and a radfajg4optraied ri ser

j ol nt. connEGEAN voLQin ik Hfék e %tepfeifgp%—ﬁt %PEH?@@L&&J;&&BL&% el 185 &;g des

168. A given connector oriehtation gui 68 may sposed about | ower
portion ofl60hmay ibsesplif ebaut isoaimmotiencnckOsh aByo waymally expanglostwidrdlyotot its

limtation,,the 15 . connector. orignfation ide .16 be upled to the
1 ange 1040 bg sithlorBrigpirR BRSNS Inddbdeate dof o Bebo Reffetsor o
t aper ed sysihat esoddddttennareghst ar, toadormel®s hssiime paadiallp buwvatd positicdadlit Be

portin%lra of hhe.brli ser 'oi.gt‘f connector 104 when interfacing one of the dog
assenmti eSOLAPOGRSMTHECEPISHenbl y 114 contacts one or nore of the

tapered surfaces 16@R39f Atdath ERNNEE LAY HRIdioiatdbott Bl #HEBicot4a ARne or
nore tapered surfaces 20 168A may facilitate axial alignnent and/or
r ot at i onallnGpdeRpgtcRyPuEaces mdich ap plidaglerpver Biifaees b itheloak gy hoGisThecaphe

riser joi ngsQRReRQumiflh 160WdyPréviRE s%aﬁgéﬁfﬂl%ﬁ]egneéiouﬁﬂg%é hwafSREF tO

the dog assenbly 114. In-certal'n enbodi nents, t connector orilentation
gui de 168 logked mosiiple Thef daps ring t14g enayf inghndoraneuppat imembpr beks 9nd @ loweent t he

| ower ZtSUburrll%be?slgflgb“lli%ﬁ L;Ib?‘r%Sponding lugs 162A’ and 162B°. The upper member 162A and
the lower member 162B may be configured as opposing members. The cam ring 162 may
be configured so that movement of the upper member 162A and the lower member 162B
toward each other forces the lock ring 160 inward to a locked position via the inner cam
surfaces of the cam ring 162.
30 [0038] The riser joint connector 104 may include one or more locking
members 164. A given locking member 164 may be adapted to extend through a portion
of the cam ring 162 to maintain the upper member 162A and the lower member 162B in a
locking position where each has been moved toward the other to force the lock ring 160

inward to a locked position. The locking member 164 may include a splined portion 164A
-8-



25[ 0041] The riser joint connector 104 may include one or nore orientation
gui des 170. In certain enbodi nents, the one or nore orientation guides 170
may provide a second stage of an orientation process. A given orientation
guide 170 may be di sposed about a | ower portion of the riser joint
connector 104. By way of exanple without limtation, the orientation guide
170 my band orayeastand thiewgls p lapge 152An0f theapper whular sssemidp 12 Jée iqakingay

1 nclude a [66e5S64 GAYTN licgza 1% &%ﬁﬁ%ﬁ%gﬁfj]g@ a\glﬁgﬁ gl)qy G R e Whd 6L %8 jfeéj]

correspondi ng gurde pin

Fi gure 5 shelp, @ acbno&:supwunmta:k 1624wWThé ldcmglnmgptar ﬂ643@ay g@btdle@n';lpel\m ch may
include the |l o Vel t.uhul ar _asse 154 assenb in
accor danc@WPh égrtf)gl{ﬁ‘ %Or‘fﬁb%’d?%ﬁiﬁgp%fm%berbgg‘%e Sostr %é/r IIJ6Q e

exanpl g | aﬁul@d&atﬁieaa@i FOREOMNL 64DNG tittegiedll b gdpe\ike haeﬂmembm@es to retain the

tubul ar assenbly 154, and the two-stage or| ntatiop features have oriented
the | ower tubul ar at¥8Rbihe Psa Jo%éeinch@él 06 M3y WCtdR PBE (9B rOF | AXIADT on

gui de 168 1H3s164. r?&dﬂonﬁlﬁﬁhﬂ Lahpt, 3d Alxiltky 9REEYs ARH{RudE Shabl 8Ided of

orientation of the |ower tubular assenbly 154, and one or more of the dog
assenbl i eélymhglmmghqkﬁbnwbﬂldmgwaé bpesh lingsy Therurlipndines | ofmay grtend t he

orientati t n r
[0043] A ol gfet %% gggn%a{ %apt q’?ih%ﬁﬂgﬁeﬂﬁﬁ%? 5%5921;]15 154, The

| ower lwubLNuaﬂlaazslseabﬁ@mﬁsbe|adnp®edtﬂomws@bmperaths@me§ 1522, 1544, darexaiple,

enbodlnents Q%ng tool 174 may be adapted to also test the auxiliary
| i nes 166. ﬁ%ﬁ exag% g the 10 running tool 174 may pressure test choke and
kill 1ines coupled bﬁhoymh&ﬁmhqmﬁucbmbubaﬂoaaﬁ@mhuydaBﬂeornmnecmmwdnr[0044]

In certain enbaodi ne one or nore of the runnin ool 174, e tubul ar-
assenbl y mytaa?mglaaea 168214 21VFH EXmERRT %‘i"ta&@nfgfl{dfgﬁg \mwe&ﬁ%’%ﬁg

sensors (NewerSEHRNE oft the G84rg6int BIHELHIOIV4. By ®aY of é)&ﬁlpl@ﬁﬁﬁ&iﬂfllﬂlltaﬁ&ﬂ/tﬁﬁ’ ot her
paranmeters associated with 15 said components. Correspondi nﬂ%;l ghal s may be

t r ansflér r c@nBgstosroTeRtagPRrNidsn] GSamay insocauplsd dm the fiaage dptha FEWSEPON on
the vesse'orgata%@g&?é E‘&z@:}é gﬁwuaybﬁ@@ 1RordRRRd shiftfdel db W fdﬁn‘é@% af 1eXd; ! ess

mean ure 6 shows a cross-sectional viéw of running
t he upper padbatient aalmetrﬂ)}PCyTIQIBQf the risprejoind seieneclop W4 whe interfacingsawisifyhe 54, in

aeoor ganceiol! il I8 nGIREUSARl 1| £SRAGEBAL of hiAGL P MESaod e |

runni ng t 00| be use ower
assenbl y JdﬁifaceihéSqufethe coimet@r oae:ﬁetldnl sidbP68rae e bxomereetzlpcmd Surﬁacsst ab
nose ]2708 01]‘6811:4xh?nalyo}laverhtgtflfI baliliga?rahaggxsngrrlrtb |al¥d/3'r5€'6tational orientation of the riser joint
connector 104 by biasing the riser joint connector 104 toward a predetermined position
with respect to the dog assembly 114. In certain embodiments, the connector orientation
guide 168 may provide a first stage of an orientation process to orient the lower tubular
assémbly 154.
25 [0041] The riser joint connector 104 may include one or more orientation
guides 170. In certain embodiments, the one or more orientation guides 170 may provide a
second stage of an orientation process. A given orientation guide 170 may be disposed
about a lower portion of the riser joint connector 104. By way of example without
limitation, the orientation guide 170 may be formed in the flange 154A. The orientation
30 guide 170 may include a recess, cavity or other surfaces adapted to mate with a
corresponding guide pin 172 (depicted in Figure 5).
[0042] Figure 5 shows a cross-sectional view of landing a riser section,

which may include the lower tubular assembly 154, in the spider assembly 102, in

accordance with certain embodiments of the present disclosure. In the example landed
-9-



[0046] In certain enbodi nents, the running tool 174 may include one or nore
sensors 176 to facilitate proper alignnent and/or orientation of the upper
tubul ar 25 assenbly 152. The one or nore sensors 176 may be | ocated at any
sui tabl e positions on the running tool 174. In certain enbodinents, the

t ubul ar nenber 152 may be fitted with one or nore sensors énot shown) to
det ect posiats ewnothe dagal iokrve heeseiended ineptan thettWadarpgs &% apd thehe

t ubul ar r ' ' negd ol Q.

 nf or mt QRO RERAP epy R ERRRE Dbtk B o BBY el ABILITIREC SRRIRRI,

pl at f or m blye @nyecd@miehtatibreguidahts, has alrtadgtifaglitaied exlialoaligninest and ©r meativsal

[0047] Fiqure 7 s a crqgss-section vi ew of orienting the er, tubul ar
assenbl y %g‘fnﬁl?’h‘%gg I3 Sfalr8§§§fnlbﬁ'u€4&r EVR L 10 R ogfshf,(g? ﬁs%?glg’ﬁ%dglﬁce with
certai 8 emgdnéedd § goitle phrel 12rxsddingdo sakeowith ehe driensifion keidbe70rdarnssteaod t hat
orienting fhe upper tubular assenbly 152 may be performed at any suitable
stage of tiHa! desifed ¢gtalPBcess, or throughout the | ower process.

[0048] Figure 8 shoyg4s Arﬂﬁlﬁng%alI1@a%awb@waa9tedttbeengmelifﬁ R oAer AiRSEnbl y
152 | anded, in accordance with certain enbodi nents o t he present

di scl osur dovg upgauassernhly 5é intosthe wpidgr aserslly St i larrartaip| sayhodimanre the
connect or fibAldoP74 fly th0R1a6128391aR L end hilar) BB 16 NASECHAMPRD T 1 OF
to locking the riser joint connector 104, in accordance wth certain
enbodilfentrsnmfg tdok 1+ emg presslirs ¢¢sb shoke. andkild dipésceosgled theb vathe Uaw erombylast on
mandrel 138 may. pﬁ extended toward the riser joint connector 104. The upper
actuation af)?eg’[ on 136 may engage the lug 162A" and/or an adjacent groove of
the cam 10 ring 162[004#kBwtestain ehieodimeves, @etarahére rof phe honink4i0olmiR4, eiegage

the lug 162B'. and/ or adj-acent groove of the camring 162. The splined
member 15GURY a3embl £5% 2nd Aty SRy LPoRey bs Giusd ViR AR SoRMESPEOSIBN As
depi ct ed, shé®n)SRl dddkRd pFEAKE loribRAti s Hpre&vg8 s didieothd Gatatdre AOEiatkB4vitH N

vari ous enbodi ments, the actuation piston mandrel 138 and the splined
menberl515G2ideSPrROnEnts. e REEESPONHDE Sighals mAvyberangterigd ftp @p dpformatippshandling) 050]
Figure 10 Sl I LASHI I8G1bIBR hoklceWi 8 phitmPONARCLARNIBGIHAL il 106
| ocking the riser joint connector 104, in accordance wth certain

enbodi mentwirgsfortwireless meanst di scl osure. As depicted, with suitable hydraulic

pressure having bee j e e . i i 136,
140, the upper and iboo\%gfﬂgggu% |05)Jr% ap%?oﬁ%@ggl{g%(grrafgori}}é%{qegﬁggﬂt%h@%sal ly
al ong t he aasmbdy 1162 tpi the dmdedridwet nibd8ir tasyeantdy d 541 odbecoRBinpomtithocertafn t he
actuatjon piston mandrel 138.. The upper nenber A and the | ower nber
Toon g0 MR GiEpretiRL dilanishy TR PEBRE oty & TSN Kok By
act as a Ghndanpwbhale uppet Hibilak Qkeably 1621 Oke wipped nibalir iaswaiblly 162 andyosked

position via the inner camsurfaces of the camring 162. As depicted, the
| ocki ng mefBeied epia aptab neee 113 of thlorermpelas 3s5orPIaAt4r the notor 148 has

driven the splined 'f@m@ﬁin d&0in WRb&Imbs  #HE Fulidsy dol 19U irﬁé?rln&lﬁ@e bReki ng
menber 164 into the | ocked position to |lock the camring 162 in a cl anped
posi ti on. TherevsarsosudTteithfeiinatntpsoper RbgimerIkiand/orreriiationsal’ thayipber wbelant ed
I nto Fﬁe la%&éér&%?%s :c hOBndSt 1&15'1% e H}Qm}}ﬁ Be 1dcag 4t W&ittagle%ogi‘ﬁ%%e&l

position or erent tine
the running tool 174. In certain embodiments, the tubular member 152 may be fitted with

one or more sensors (not shown) to detect position, orientation, pressure, and/or other
parameters of the tubular member 152. Corresponding signals may be transferred to an
information handling system at any suitable location on the vessel or platform by any

30  suitable means, including wired or wireless means.
[0047] Figure 7 shows a cross-sectional view of orienting the upper tubular
assembly 152 with respect to lower tubular assembly 154, in accordance with certain

embodiments of the present disclosure. It should be understood that orienting the upper
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[ 0051] Figure 11 shows a cross-sectional view of the connector actuation 30
tool 1206 retracted, in accordance wth certain enbodi nents of the present
di scl osure. Fromthat position, the running tool 174 (depicted in previous
figures) may engage the riser joint connector 104 and |lift the riser joint
connector 104 away fromthe guide pin 172. The dogs 114 may be retracted,
the riser qlhnlmaswrhheéﬁbmaim peefgrnied dt @we seithblsasiagsdittheelosysride pragssseatb| y
102, and tﬁ_u 93??0 Ia@%lng a next |ower tubular nmay be repeated. It -
11 - shodM§"B¥ULRG ot that a di smantling process may entail reverses
t he process deSCI‘ [ bﬁM)4B]EFguﬂ: 8 shows a cross- secti[oﬁﬂBIZf]W AL the upipan ghbylar @esetudlyn

nt discl osur hands-free riser section

ggﬁg?: rrISntslégﬁ Hffd‘glh%%'raina‘f“ﬁ’ gl B ?é{ﬁgre%ﬂn GSF1PHFe 5 i ni mal  and

renot e soperat or | nV?d(MQ]TF@hre AShéwd 8 ddbss-se@iRhhIViBw dTad icBRi:for RERYHE
safety inprovenents in part by elimnating or signjficantly reducing direct

operat or itPRbol0pemERaing RistisRbifIY COPRRSIGRi 198 TElep &% CkiRE dPR P8R 4PNt 6PPERS of

injury, f g theertain
ebod, ment e ol e e T R of B R Il AP IR e o

coupl i ng pecwetespisCemarel 3% ouy irerextenddd towafdothe 1ierl joightemeetoupf4. nghe
conponent ﬁrgg{; Pcnfat Ft%n 18¥ el e a@@?ﬂeﬁg 625! Aok g[fgzgﬁée){t érG&%Cdf@t% dje need

for heavy S an anges. K may Save ‘materi sage” and augnent the
speed 1and rafef 1621 drikgwisd, thhbwer senatoagtiston lé(bumylengagprtb@hlgswzpo%t%r an

Therefore, .the present |scl osur S apted tq.attain the ends, and
Rdvant age SRR BE UsRern T Fitbe TRt imlned BeR i o30hn A F PR
par ti cul ariod:brdendest mtcsmwcﬁﬁ 108 eds agnated, alieesplihéd antmbeéri 160 nmsrleyigagasthd he

- present discl. osure %ﬁébe nodi fied and practiced in differ ent hut

equi val entloFkiRmBERbeRIr datvapigus spRadinagnt. (thgagiuation @isign mandyel I3 8 ard honef it

of the te%ﬁhé&ﬂﬁexﬁﬁ&%@ma?‘ﬁ@@xtTeﬁH%'dQﬁn&li&ﬁecfds@lHr%ﬁd@%ﬁhpﬁmé‘s”b()d' ments of the
present disclosure in a Eartlcular orientation, it should be understood by

t hose I$killed in thé0QePT Fiekes 1 phivoyesi W@%Seéfloﬁahélem ek thatcognastdr gsyaBopr e
well suit f shoul d
ui t &g dﬂ% )}H@ﬁncgs g:k P{n'?wnn% At Q%Ef&fa{l%f\%r&% é&gag{ %hﬁ‘&iﬁe ntd b u

be under st 00 edin t e art t rectional terns
such as abbtvpresdzmld[sv\l,osuppésrs debiotedy wlthupumbtb hydloashiepressian diatihg bedankapphee used

in relatlon o the i ustr |t\1/e Ei odjent s as e¥1 tieede gttoed 1|tn t he
Fgur ce,  (RAPUIRERT "I PEEEPUH BT b co e s eaf st Bt Epatat no

figure and13'6h€401ﬁmw1dillodmd1ﬁmtyl Adngdthc I‘@mhﬁwapdtohhﬁaxﬂ@élthmtOi'alﬂhJBmlddle
corr espondl ng. Lo e ZaETLhe Mor e 1 | iaLons, Bre N SOfgd (9.t he

member 162B of the cam ring 162 are thereby forced toward one another, which may act

as a clamp that in turn forces thé lock ring 160 inward to a locked position via the inner

cam surfaces of the cam ring 162. As depicted, the locking member 164 may be in a

locked position after the motor 148 has driven the splined member 150, which in turn has

25  driven the locking member 164 iﬁto the locked position to lock the cam ring 162 in a

clamped position. In various embodiments, the locking member 164 may be actuated into

the locked position as the cam ring 162 transitions to a locked position or at a different

time.

[0051] Figure 11 shows a cross-sectional view of the connector actuation

30 tool 106 retracted, in accordance with certain embodiments of the present disclosure.

From that position, the running tool 174 (depicted in previous figures) may engage the

riser joint connector 104 and lift the riser joint connector 104 away from the guide pin 172.

The dogs 114 may be retracted, the riser joint connector 104 may be lowered passed the

spider assembly 102, and the process of landing a next lower tubular may be repeated. It
o111 -



shown, other than as described in the clains below. It is therefore evident
that the particular illustrative enbodi nents discl osed above nmay be altered
or nodified and all such variations are considered within the scope and
.spirit of the present disclosure. Also, the terns in the clains have their
pl ain, ordinary neaning unless otherw se explicitly and 30 clearly defined
by the patkonlébe urdnestoositbnt ndisrmantling proeess mgy cgfail rayerses ghe preesss fepciiprel

cl ai s, ane . efined herein to nmean one or nore than one of the el ement that
t he particuﬁaf article introduces; and subsequent use of the definite
article "the" is nof0052k Accbedinglp, oegat embdrhimente afi itheg presaNtAliscloSur€laloWED | S:

A riser cqupli system .conprising, a riser joint_connect.or conpri.sing: a
First t ubgPanaRL NI ol Ehias P T FondiR RSARlent ABY !
Opposi BY Gafinidl NEd 'FeRbR Sperdpiutivalvb@eit0 Aetaatddult, h@rthinr hbddidedtapra@asdenbl y

and the second tubul ar assenbly together; and_? Iockigg_nenber adj ust abl e
to retain Selsy EBRFOVSRGIS A0 Partok SHIMSERE | Grsignificantly reducing, dirget PR{EAWPT o

conf i gur edn v dAR%E i Gvdulld StnckwiRelcRPosaSHEHritol B Gisky bEMjaY] Sitighk! bhd he
second tubul ar assenbly; and
increased potential for human error. Moreover, certain embodiments allow for increased

speed and efficiency in the riser section coupling process. Certain embodiments allow for

10  lighter coupling components, for example, by eliminating or significantly reducing the
need for heavy bolts and flanges. This may save material usage and augment the speed
and efficiency of the riser section coupling process. |

[0053] Therefore, the preséﬁt disclosure is well adapted to attain the ends
and advantages mentioned as well as those that- are inherént therein. The particular

15 embodiments disclosed above are illustrative only, as the present disclosure may be
modified and practiced in different but equivalent manners apparent to those skilled in the
art having the Beneﬁt of the teachings herein. Even though the figures 'depict embodiments
of the present disclosure in a particular orientation, it should be understood by those skilled
in the art that embodiments of the present disclosure are well suited for use in a variety of

20  orientations. Accordingly, it should be understood by those skilled in the art that the use of
directional terms such as above, below, upper, lower, upward, downward and the like are
used in relation to the illustrative embodiments as they are depicted in the figures, the
upward direction being toward the top of the corresponding figure and the downward
direction being toward the bottom of the corresponding figure.

25  Furthermore, no limitations are intended to the details of construction or design herein
shown, other than as described in the claims below. It is therefore evident that the
particular illustrative embodiments disclosed above may be altered or modified and all
such variations are considered within the scope and spirit of the present disclosure. Also,
the terms in the claims have their plain, ordinary meaning unless otherwise explicitly and

30 clearly defined by the patentee. The indefinite articles “a” or “an,” as used in the claims,
are defined herein to mean one or more than one of the element that the particular article
introduces; and subsequent use of the definite article “the” is not intended to negate that

‘meaning.
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a spider assenbly to receive the riser joint connector, the spider assenbly
conprising a connector actuation tool, wherein the connector actuation tool
conpri ses: a dog assenbly configured to selectively
extend a dog to engage the riser joint connector; a
clanping tool to actuate the opposing camring nenbers of the riser joint
connect or ;WHAJ I8 IpAiMIEd [svenber to actuate a | ocki ng nmenber of the riser
joint connector. The riser coupling systemof claim1, wherein the spider
assenbly is renotely operated. The riser coupling systemof claim]1,
wherei n the tog\ Aasseodplivg sysdnebmpnsipg:i ses a pi ston assenbly, wherein the
pi ston assenbly is operabl.e ta extend the dag to engage the riser joint
connector. The riser coU$P$ﬁ§”§V§?%ﬁ$HP°@P5?ﬁ$3, wherein the piston
assenblsy i s hydraulically driygR: mbiier dk&8lycoupl i ng system of claim 1,
wherein the clanping tool conprises an upper actuation piston, an actuation
pi ston mandrel and a | ower acttf5PRbOHPYrASEMbIThe riser coupling system of

claim1, wherein the splined jplel dad BXS GRAAREE adjlifbIE 1S GEtamOMR! £iR0
systemof claiml1, further conprising a sensor, wherein the sensor detects

position of at titedesmssemblyoindithresedeny, tubiier asseanhly tegetherohndand t he spl i ned
menber. 8. The riser CO“pl'UQI&%ﬁ&FﬂkB&mcﬁﬂhﬁﬂﬁetM@%ﬁﬁ'ﬁwt£E1%BEQEQ¥°r
mot or an eas

actuation tool further conprises a erein at t ong of the
cl anpileg t ool amdted pesitsqmt i ned nenber is driven by the notor. 9. A riser

coupl g System COMBr | o) i Pdol BSirdhhd o SOMIER' S RSIRY Weiyinld T o"
orientation with the second tubular assembly; and
‘ a spider assembly to receive the riser joint connector, the spider_
asséinbly comprising a connector actuation tool, wherein the. connector actuation
15 tool comprises: A
a dog aésembly configured to selectively extend a dog to
engage the riser joint connector;
a clamping tool to actuate the opposing cam ring members of
the riser joint connector; and
20 a splined member to actuate a locking member of the riser
joint connector.
2. The riser coupling system of claim 1, wherein the spider assembly is remotely
operated.
3. The riser coupling system of claim 1, wherein the dog assembly further comprises a
25 piston assembly, wherein the piston assembly is operable to extend the dog to
engage the riser joint connector.
4. The riser coupling system of claim 3, wherein the piston assembly is hydraulically
driven.
5. The riser coupling system of claim 1, wherein the clamping tool cbmprises an
30 upper actuation piston, an actuation piston mandrel and a lower actuation piston.
6. The riser coupling system of claim 1, wherein the splined member is extendable.
7. The riser coupling system of claim 1, further comprising a sensor, wherein the
sensor detects position of at least one of the dog, the clamping tool and the splined

member.
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a second tubul ar assenbly; a spider assenbly having a connector
actuation tool, wherein the spider assenbly receives the riser joint
connector and wherein the connector actuation tool conprises: 10a dog
assenbly, wherein the dog assenbly selectively extends a dog to engage the
riser joint connector; _ a cl anping tool, wherein the clanp
t ool coupl es8.t ke fissrspupling sy dem F elab L ywherin thecogrestn actuginm tae! fadkeanb| v
and . i R . rel sphkined
menber act uat e§ @ 151 S(I:If((}t%rganfin‘ayr%ree?] %? J:atsﬂcgj(aroi ser %J{mol? ‘}I’(l\?%g g%l{r%ie%%]%’rligﬁo. The

ri ser coupl i ngmepskeemdofecbathamtorwherein the riser joint connector

conprises a gcamring having, an upper. nenber and a | ower nenber, wherein the
upper nenber&ag%”$ﬂgmﬁﬁﬁ%Pﬁﬁﬁﬁﬁgﬁggwﬂgadjustable to retain the first
tubul as assenbly and t hea seg¢sih dodhetiarcompisiiph Yirdt agrildn assemBBIcbupiéhies ri ser

coupling systemof claim 10, further conprising a lock ring, wherein
nmovement of t hé SEope b BEemBle t he | ower nenber toward each ot her | ocks

the lock ring. 12. The rjs 'eep%%i)lpgla%%t&%ﬁfec@} ALY todh IR the
cl anping tool actuates at |east one of the upper nmenber and the | ower

menber of the eRigel pssgmblysnegeivas gher riges JoEd APRNGSEPTseNsk Wheisin #leaPennector yr t her

conprising a rypnhdg AW W@ﬁfein the running tool noves the first tubul ar
assenbly into o??entat?bnmﬂlt t he second tubul ar assenbly. 14. The ri ser

coupl ilfg system of claim 13, atdegenssembly] edstreinnthe oflog hissembiyniselgetivey and

the spider ass %Qt%lll 54 gogrtg gr?gtagle Yhe Q3! J%}n gc')nnector;

a clamping tool, wherein the clamp tool couples the first
" tubular assembly and the second tubular assembly; and _
| ' a splined member, wherein the splined member actuates a
15 locking member of the riser joint connector. v
10. The riser coupling system of claim 9, wherein the riser joint connector comprises a
cam ring having an upper member and a lower member, wherein the upper member
and the lower member are adjustable to retain the first tubular assembly and the
second tubular assembly together.

20 11. The riser coupling system of claim 10, further comprising a lock ring, wherein
movement of the upper member and the lower member toward each other locks the
lock ring.

12. The riser coupling system of claim 10, wherein the clamping tool actuates at least
one of the upper member and the lower member of the cam ring.

25 13. The riser coupling system of claim 9, further comprising a running tool, wherein
the running tool moves the first tubular assembly into orientation with the second

 tubular assembly.
14. The riser coupling system of claim 13, wherein at least one of the running tool and
the spider assembly is remotely operated.

30 15. The riser coupling system of claim 9, wherein the dog assembly further comprises a
piston assembly, wherein the piston assembly is operable to extend the dog to
engage the riser joint connector.

16. The riser coupling system of claim 15, wherein the piston assembly is hydraulically

driven.
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© 3015. The riser coupling systemof claim9, wherein the dog assenbly
further conprises a piston assenbly, wherein the piston assenbly is
operable to extend the dog to engage the riser joint connector. 16. The

- riser coupling systemof claim15, wherein the piston assenbly is
hydraulically driven. 17. The riser coupling systemof claim9, wherein

t he cl anpi ngl% dbe rises epyriling sysem ngienm @ovhesgin Oiﬁnmmmtoomnm@ﬁeﬁm on piston

mandrel and a [ m of
claim?9, wher elhﬁly}é?ﬁc’tﬁl?ﬁ }Elgé aﬁ)hg& I exr% etﬁ]%h%l aﬁg%l&%g%ﬁllﬁ% ri %%I? coupling
system of clE. ff’hensdrlaomﬂimg sgem of slhing9,avisesis te, splimdme¢mbet eexfemdatdor det ect s
p05|t|on of east one. of theg . | anpi ng tool and.the i ned
nenber . %gk‘? e COMTB YR & @gﬁé’gﬁnﬁ?rﬁ%ﬁgn%é@é?r WPHEDBhnect or
act uat 'son tool séridbrt de@dctsGREIbA 5£& 18asT®He®T it dbgyhe LRinpingitodleas theapin«d t he
cl anpi ng tool and _the splined nmenber is driven by the notor.

member.

20. The riser coupling system of claim 1, wherein the connector actuation tool further
comprises a motor and wherein at least one of the clamping tool and the splined

member is driven by the motor.
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