:{| e3ef >c\ 4$6T>@HOWD 02/ 068856 PCT/ US02/ 05372 Subsea Pi g Launchi ng %\
Apparatus The present application is based on U S. Provisional Patent g:.),.-'\

Appl i cati 001 270, 801, which was filed on February 2 <
Backgr oun O'P%Pfﬁ%‘?l nvention 5 The present invention rel at ggTégQé%syppar at us

for launching one or nore pi into a surlizse flowine or the like. Mire
particularly, the inventiongﬁﬁ—gg—l‘l—a@—@d@ﬂ% n d&iPar at us which utilizes the
wel I fluid frommhestbsan appidatibmidseeen V.St Pevisidnal Patent Agplichtibrdl from an
external control and service Ilngeaggi) is connected to the Christmas tree,

[

to launch tNe §¥/80.80% whighewarelle ¥aphe3.f408W i ne. 10 In the field of

subsea oi | ARGk ERRHIVIWE HLERDN Pi gs are used to, anong other things, clean
“and inspect the fTow1ne which connects one or nore subsea Christnmas trees,

mani fol db or si riNearesant inveptieietates @) apAarafye far daunchingtagtor Asduct
recel vi ng %aggrn?@%hb&% ficidiink ok Yhe ikae Imreﬁaaﬁrc@aﬂgm«@mw@mi@ﬁ rdigggehed, into
y whi ch typicall onp

the flowine a pig launcher, ically rises a cartridge for
housi ng a 1Suamarcanpacdtupwhich udilizesithe well duiddron grsubsgmelyisimas tre@otart ri dge
to the flow.n r. ' ; g ' romthe
cartridge Y\{rr\‘teg&?’ ‘@?ﬁ%‘ﬁ?’r‘?ﬁ{ ar&%ﬁh%a%&;ﬁ@réﬁq E%ﬁ%@ﬂ@bﬁﬁ\%é@}%b@%é{)r ol the
fl ow of fl ufhe obristowmasrteeef, toolaundiethi Ipigsdfrqm dsdevicesiolortbe flowlinehe cartri dge.

the. prodct *r ocdhREGAG Br SRR B Pok Sppldfel ot Yidsife shoTa, il RVl

fluid from dther thingseelesebhd inBpedathefidwlpegvitictuoarinects oneyorbeoresubsed at

ei ther the product, recei Vi or production facili or, adj. t the subsea

wel | . Wen &H@%f‘@trf’%ﬁjﬂ&%ﬁﬁgf‘?rﬁ@@% a'ﬁFha§°LW1ee§ ?{rwt?mfl&d’t?eac@?\%ﬁﬂg or

]Lor Od:JCtI on t)@dhbtiré&eiviag©0ﬁ|;d>;dhttidmadéilitysﬁaéijgs@epbﬂxéydﬁdorb}gﬂm&ﬂdh 'rntmg t hat
acility and the subsea, in order to,convey the pi rgmthe 25 pi

I aunche?/ to#‘FHE’“IHB%BMﬁi%\AFaHPC'?GIIeW%'F%\EMpI'%QY CVWBﬁsetsI?ec%krg’%PéﬂrﬂWéPgias I gcgt ed
adj acents t hgumsbssstpigee allaurich ®afrelfof carn@gsny tesarfidge iosthe Vipivined,lay sti | |

| ocated at the product receiving or production facility, andf a fluid
pressure |i ﬁ‘é"ﬁ‘ilg‘(ﬂUc"I’IBF%PWPJOWSBW\}F%@@SBWMH@WWHQQG I/rs%mq oiggd t he pig

l'auncher. | gn@gd@ubdbep of IBBFCHOValVER"S cEMFI kiR fidv BEfuidPFdss@leSorkhePipy i ded
bet ween product receivin roduction 30 facility and the pig |launcher in

order to COPRESGUIEGRHTCS! tO%I'Q(jﬁr? ridge: fBce meia of RigSexE laupcked inig thease, such a
condui ts anﬂowuln%?&egﬁgg&im{]égeé I&Iﬁbtdi‘@dJc?Féc'elvir?? SrQrédiRtisn pRARy EﬁIHe or the

pi g | auncher necess ' rease the cost and conplexity of the subsea
product 20n 8gwobthe well fluid from thwoswmee®8d56 Surmary of the | nvention

PCT/ US02/ 05372 'ﬁi&%%i?%ﬁ?h%%‘aai%%%s&‘éf‘éitﬂe’?Yﬁ‘é‘Br‘oHUct rfaaé?\%ﬁ? gpd ot her
limtations in the prior art are overcone by provi dl.n? an apparatus for

| aunchi ng opeedoctiondiaeilifyiagadjasent the sukagiaiwell. Whemthepig lavindhsr ig ngategt abl e to

f I ' , : [ - ik hub t
thioh ¢ he_sate@rddddh BropUi FRRALRLUP EARR A ARG sCUaPBE ploviddy L0 10
wi th the fl befwiees thathat fastityaridtbe shbssa wall ipasderito cenveydhewpigs framethiei r st hub

and a oY 1 R ERBRGRH B AF Lk vERETHE pEeb bl e e

pi g | auncheadjabentuitesutsealvedisthediue pregsurasodr@e isgpicainstill lacatedavthbve whi ch

is positioned between a pressure source and the pig, .and a launch,actuator
for selecti PEACHSERYIRG °gﬁffdi'F{5‘§I %alHttyh%ncfgﬂH@rpre%u\%Imwy%tbgwgqrg,bet he

| aunch act upkdvidedoedRedr Bbt Riliyyand thé pigahurvdniet: hini RiditionTome cedert t hr ough at
| east one of a nynber of external (c:i nt r ol ang ervice lineg that are
connect ed tGO%rQE?ﬁ% Bstaise ke piavide qaNRYP ‘I“gr’eqeh"é”%%‘?ré’a”‘a'lmv\el | £l uid.
In this3d5 raeand heig ROhERr iPbrdeh® donveg Bomfadaaidus ehed IBupdtvaled t hrough
the external control and service lines. Consequently, a separate controls
*unbi | cal f iboaither GaRRISUER 8i5ongiHis|andyings eftﬁed'ma%@m @erﬁ%?"'wéﬁﬁﬁ% S¢dr the

comuni cat i Qa1 @f tHedlh VRInchértHRRbSsarify ihEBadd iRl dstiind EdmBIERiIE) ¢faRge Wi th one
enbodi nent of the invention, the apparatus further 20 conprises a fluid

e e reaewnl | SH1 o Mo the source ITIIARAAI s, o
€ LghoddR

separate conduit froma production facility or the Ii t required for
the supply of pressurized fluid to the pig launcher. In accordance with
anot her enbodi nent of the invention, the apparatus 25 further conprises

means for fluidly connecting at |east ope of the exter and
iy ==
X i ther

service lines with the |aunch valve, and the pressure @

fluid fromthe external control and service |ine. Consequen

wel | fluid nor a separate conduit froma production facil ('%%r the |ike
are required for the supply




of pressurized fluid to the pig launcher. 30 In one enbodi nent of the
invention, the connecting means conprises a fluid connector which is

nount ed QPO%Qﬁﬁﬁhﬁ | auncher. and which is in fluid connunbg?ﬁ] th t he

| aunch val' ve his manner, the external control and servicé |nes may be

connect ed di rectléﬁﬁ ihe Elg | auncher. | n another enbodi nent of the

i nventi on, m n ns conprises 35 a first fluid connector which
is connectabl e Umatdswdmdeamrraﬂhewuenoinvemd)nsefesb@mdldtm lighitatiola in 268856
PCT/ US02/ 05372 gnd whi ch i in position r%uatlve to the first and

second hubsPMo42 &%HHGFFP’GF}Y%H‘H BY 8P ARRPIAHS Tor BURERING ANB G5 MArSRIGF el at i ve

_ to the fir shtofloReRAIchigFRIdIPcoihBaRbIeD a:wmwd)fwé]dmﬁ@rvme conduits
“which are connected between the first and second fluid connectors, and

means foY cPAFAHSAPABrisesAtdeashane fistayh inwiich hapauice sfavalbiti f 1 ui d

connect or mnba%bubw%.wlsvecoﬂahﬁmfdaubrdw.tﬁmnwmt b GFst YBRE Whighis | ncl ude,
for exanple, a third connector which fixed in position relative to

the pig | amﬁn@neéhgtw/aﬁndhe fiest hutp pad Wecf!ﬂ\‘ﬂ'éétféée@@dtm@ Whighistinval ve, and a
fluid CO”dUéJmM’GhIEé’tldnsw:ﬁ%@E%Wé E'anlaeatﬂﬁ?ihnbhér \ﬁﬁﬁﬁgﬂeﬁ{maﬁlg' rd fluid

connectors. In this nanner, the extern contr ol service lines may 10
first be cocmeecfeblett@ the mdmbsﬂha@lgjﬂén@wfmlmstaﬁ@aﬁt oRe pignel second
hubs ar t second and
Chird Rl deas e R WABERTHcSficht bpficeh i BRF R Sbutb anliof: *Fhe

pr esent i nvgigtargha lauhth aetua'@d&rapteahmiu opermg ambclpsing e lagnchevalve.ed
descrlptlon

dr awi ngs, th‘érmeiﬂgr qrferelsgﬁ%‘egér%ﬂngglrs ic%g?@%@% %‘gﬂgeno@é\k&% mnﬂ%drqc%%@nponent S
in the varlmttmghrdbdnhsnemﬁ of a Bumnbér dextarngtcoommolandt deevié¥ brvdsrthat dFegure 1 is a
schematic f one, enbodi nent o | aun appar atus of the
present i nv‘é"rﬁ‘?‘?alr‘? %8 Cﬁmj (A SSNige B’Bé’“ég?‘?ﬁbg%w@ﬁéﬁ ﬁHF@g?@ﬁES of various
al t er nat3 vemaniterfinaesohioldf th@%upbtgpdo@mblmgro&mdﬁmugh tfe émfnalr esent

i i n of the Preferred Referring to

i nvention. DEtaLB'gfg Descr.i E@ ﬁ

Figure 1, t$ROVQLBabseryicglip im APSRFUETYa P SERRT A O} @prg @ P Bntion is
shown to copBaiGRNFasiitp RPtHe IKelislAbtlreguitddl fohthel commadicationl Fdodtoivwhi ch 25
i ncl udes a number of production hubs 12a, 12b that are each fluidly

connect abl eS9RAIBIHNEARERIAYS - out | et of a corresponding Christnas tree or

ot her such sour qg zeéoréBhde Withbsk £MBbAIMRAYVGDthe ThvanfiBh) Ies apsdrhtus MgkHest 0od by
those of ordinary skill in the art. The production hubs 12a, 12b are in

communi &&t i eAMRIses afluid enduiteviieh QQ‘E‘@C‘é%E‘%Hﬁﬁ hub with helapneh valve. @ndi st ant
product recg,g;ﬁ\xg%#?ée a&ﬁeéiygrgbﬁéésfﬁ&mma wom/me §9urbé<ak %n ﬁmde@ al4a, 14b is

posi ti oned uction hub wWine 26 to
cont rol thesenam&e@pnwlmr@ntarmmrpmmﬂy puweﬂ@ewﬁ)m@ re@at,eﬂ fpl:stbﬁ@yp@lm val ve

14a, 14b mgfég?%{)&g%ﬁblg t@'ﬂ% ﬂgllaeiﬁlbhé/rel y opened and cl osed via a respective

actuator 16a arrangenent shown in Figure 1, the well
fluid from each lolact@ﬂame wrtteenmbercemmmmcat@fdhet tnventiors, fhemppaeatos t hr ough a

35 corr pop ngcoqﬁoﬁr% %éﬁ?\s*? L&cﬁ?c?r:llr?&nri@ab\ﬁlch |u|lﬁge)ﬁelpgl-ré ?105372

The sIe 10 also’C rrses a y connects each hub
12a) 12b t oard semmemnewwalh thﬂJIBUmGI'qtaN:d( aod tivepressure'shpce)copprisesafluids nount ed

on the s ed 10, ALLGREL NP URa 18B1celR. BLRIAIR ang! SRPARE ABPL veen each

hub 12a, 12 |ne t0 COMTO
t her ebet vveesepaThte dondtkmfromad preductida, fadidp ontoe like are ranjuerky fartoe sappiet i vel y
opened and cg osed Lg
pressunze fluid to the pig tauncher.
30 In one embodiment of the invention, the connecting means comprises a

fluid connector which is mounted on the pig launcher and which is in fluid

communication with the launch valve. In this manner, the external control and

service lines may be connected directly to the pig launcher.

In another embodiment of the invention, the connecting means comprises

35 afirst fluid connector which is connectable to the external control and service line
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respective actuators 20a, 20b. The sled 10 further conprises a nultipurpose
hub 13 which is in conmunication with the flowine 26, and an isol ation

val ve 22 i oS POsi tioned between the multipurpose hub | oW i ne.
An act uat%"%’f%@ be provided 10 to renptely and sel ectise ysygg%;zand

close the isolation valve 22. In the, epbqdinent of i nvent i .depi cted
in Figure @ndwhighisdixeddn B%‘Wh@fatt‘(‘f%ltﬂ &gﬁlrgﬁ&géﬁg{:%({:aﬁqq, ﬁ&c??fgﬁu'ghovm) are
rel easabl y ¢pnBLBAwhRh3s A PbiiacRtel A t8 theMtsicdhd secoRdALBE 20n the sl ed
10. These control and service lines are preferably routed from one of the

subsea ChriRmkel of parteol apd sprviceLondels whigh g eRIeEgdDPtwesn BB IESteans to a

. conventi Onaén&%h@hui?%nﬁééyﬂspﬁn&n@hhé il staBmhityhRadsmniudicatsmnpl e, to
|

t
the production facility and is provided for the operation and mai nt enance

of the Chrikatwaen thessecong fleid sapnecionandithe lausak valve.adbe Seidvi ce 1ines coul d
be routed f{o%?n%}fat%nhﬁéar&gg’g?g\?mdemk elarhSie! & BfrdtiRid &shnabRl Whichlis such as

an unbilical termnation ‘a hydraulTc distribution 20 nodul e.
Several of fixed iepositiomielaivate tie pigtauseheriand whicteis flgitilceonnesteddamet ed to

act uator o 104 e . 2 B Bl S Jpicl coRERay £ROgRh A SRS gnal <

from t hese thivdfluiol coanectemst Jn thés maneer, theeexdernalspatiot and sesvice tines man|

actuato b 5 corre in r i j own)

whi on ai% arReobiee R0 LGB St urea et HerfsCaittiickia hORE aRIOT)
di scussed bmbontedpantthbe condectdtttodhie pigialinahentiadihe sexbndeanditoied fliides whi ch
are connected to the MX 28 are conmuni cated via correspondi ng control and
service contRNNEE5h the sled 10 (not shown) to another MJC 30 that is

mount ed on the sfiede ahd®khet @bjecty arainativanrtages of B8 présent megntioonwidyoehydr aul i ¢
fluid, nethanaol I ot her contro Vi ce tél uid, as may

, | . |
be appr opr i B@€e B a%ﬁgrcgﬁ:ﬂgqa@ﬁ@\glpgﬂgﬁyggge |pﬁ§n,¥v@lhsrgfq%raceo&9 %ch control

and serys Ceaéd'oﬁﬁ)anﬁﬁp d@éﬂﬁﬁ?é.el,n thy dFihds; tHd sinfle feferede@hlimbenproyieed i n t he
control and service [ines for the actuators 16a, 16b, 20a, 20b and 24. In
accor dance fidenote@imiarcmponentrdR theyarious embogimellitichi ng appar atus al so 35

conpri ses aBﬁéngés%Hamftﬁng—min§§| ectively launching one or nore pigs 34

into 4 88S 1> 2O 372 the flowline 26. The pig |auncher 32

is optimally renfigumsllyis@schewatinriagiam phrneembedinepfdh® pig lA4NcNg i ncl udes

a conventiog rg%torf',gg‘ﬁegé,tmﬁﬁb,ﬁouses the pigs 34 and a nunber of | aunch
ic

val ves 36a, are positioned between the cartridge and a source of
fluid pRessure. Figunehi2ghewpbdiaresehamatictiiagrame of variouszaltefativeunch val ves

36a, 36b A j | ' [ (ar-T th l ed 10

i 2 an oo SToOgeor AT BT SRS ettt BRNE PRSIl %% Service fi ow

| oop (" SFL" : fion| gterteq) i ABDEs 36a, 36b may be renotely

d | ecti vel ' hi b. A

nunber of 1 he exiBPp BEfuFe 18 stbid ARG BeaislXindBbeet®ly o the

MQC 10 28 oimvehtiorsis stow tacampnisecosanportceiucione inithe farmeofis gled d0mdiicly 32 vi a
di trol d ' it th

NOC o 365 antiesERg R ptE? SL AR BE k. T SR p B pRor R LT pRbEE " 1

Mor eover, c@a prdduefiort twtletiot aiadroespodiag cBBsimas treeal ettebisyclpsavteetl by

correspondin ontrol and,service conduits.on th gl het. ich are
connect ed t 'ﬁé' NPES siipwn) i1 3 WaBB%rrVé‘%]F'ﬂ}#efﬁto?q@éﬁ‘@%%%&?)%% g‘f'" ﬁﬁtgggubswa

pi g | aunchi ag. aPRPreduction Witk 124, 126 ateii dortardcativarvith @flgilne6 that o t he
flowine 26, ctuators 16a, 16b are actjvated tc?uc%'or??aecihttyheAr'wsm ation

th
valves 14a, eXeB0s 0 eRmRE o AdistantProqyst receiving of pro

30 isolation valve 14a, 14b is positioned between each production hub 12a, 12b and

the flowline 26 to control the flow of fluid therebetween. Furthermore, each
isolation valve 14a, 14b may be remotely and selectively opened and closed via a
respective actuator 16a, 16b. Thus, in the arrangement shown in Figure 1, the
well fluid from each christmas tree is communicated to the flowline 26 through a

35 corresponding production hub 12a, 12b.



production hubs 12a, 12b fromthe flowine. Next, the actuators 20a, 20b
are activated to open the kicker valves 18a, 18b and thus divert the well

fluid fr t Q production hubs 12a, 12b to the | aunch k& 36b
t hrough t e"%’& & line 17, the MC 30, the SFL 29 and (nbe ﬁzé'%%rh

actuator 24 is en, a tedtooe nd the actuators 38a,
38b are thereaf t/&f S é%‘fM/3§8&°?18“% %Q‘P%eﬁ'"saﬁc"ﬁhéé'wa‘ COBUECISEECH 1 t he
proper sequepctld, dabitd Qd:ohv)aritlanm(i'hl.xlti-qpicg cGrnddtorqtig QO 130 thabiskrowted i nto t he

flowine 26. Thus, epigla ncher defr m t he

subsea Chri@? hgsied tesA§§%F 12% @%f%afgﬁé’ﬁppﬁ%é b?tﬁ’e% ek “tP he

~flowine 2612a0128ahb%@k@ké’r‘imeﬁﬂ@‘dmfd]@rfwﬂdw ol thbPébetwddn. The i s det ected
by pig detector 15 wh %ggerat es a signal tg trigger a control sequence

to cl osed t heckesvakgs i@% 18bgpgy B semalsly a“&r?&'%"%h%%’ff&wa'?%@oﬁﬁﬂ Vids 14a,

- 14b. The pi l%séélcti‘vé aEﬂﬁfer?@E‘%bt hrough the flowine 26 by the well fluid 30
“flowi ng through the hubs 12a, 12b until it is retrieved at a predet er m ned

poi nt downst r earhherxgdt0 fqﬁ@j\ef eoprifgsa MultinyrPes® bEP A mhid¥isdn subsea pi g
| aunchi ng ﬁﬁll:!étr%nsvwﬁhm@?low}h&%'a°nd"§ﬂéoI%hHﬁ baoebmr@%.sg Bitigh&d 1N

Figure 1. In this enbodi nent, however, actuators are not ed for the
ki cker val vb@iwgelathellsbltlpwomhsfequémelijWhnheP@muaéWcQ%m IbeﬁQVdeﬁ t he

sl ed 10,1 e, 3Lanid) SANLLNCRANGRH 4 costhORMRBATAEGY USV2/ 05372 O

course, his req UI |'ves be actuated by an ROV or a
diver, but this Inmmembomms‘semhe mvdn&ad&@ma@eoﬁsurerra mnebertdﬁe pi g

e e B o S Sk ek P S A TR R0t L1 T e
wi t h act uat corveffional BEEC 28which it heoubtdd arkébe slead 10 sTHed®, cob8bl areed only be

actuated during i.nstallatjon,o val of cher 32, and at

these ti rress%m'g?zaf%?reaprﬁé yniogeéfp Qm gpe of é‘?esrﬁ{gsgﬂﬁﬁ%sg ap HEPRMUIe be used
to actugse tHag akd mecmlbmnawermrto ai oonvérstioadiesuntrof ad §ervicer e of one of
the actuators 38 the entir | auncher 2 can he eaaeﬁﬁ retrieved

. 38
to the surf%’@@'fé?%r‘h?t@&ﬁ“r% for; pxarps tP%I‘E:;pW WFtom fe F'ﬂWraé‘dSS PERY

enbodi ment gk o%eﬁé!i@ﬁ%dﬁhﬂnﬂeﬂﬁmmﬂe oRidinas uee ARREMALvEly tthe t:bmrcnr esent
invention is shown to conprise a sled 10 which includes one, or

production Wﬂfb%eri'ﬁﬁ""9?{50”"30)%?%‘??)395‘033"@( Ry cPTIPARENT Wi isfiedig the'al | of

whi ch are ceppmsdiesldhastar BRbifEal Srifiinaliontheal bRk nyBRiMic URtrfougs e 1. Al so,
simlar to the Figure 1 enbodi nent, the subsea pig | aunching 15 apparatus

of this2@nb®@dwent includes a pig | auncher 32, an SFL which connects an MX
30 on the sled lé)e élrbff’He ér%gngljco‘ﬁﬂofé}ﬁi Rrdcé ﬁ[:hg?é’cd%ct%ﬁ tgn the sled
which is connecte er

of external contro service |lines (not
shown), andthe M@QrZﬂ arpydeﬁlly@mwdaﬂl forthg remots eantrobeldhe valve @ctuators| ed (not

shown) whi CIT'6 qrége% C%}]{E@ g-'réﬁ\‘nttﬁ'emaﬁ:%ﬁhﬁgon rd) s‘ig{” W‘Sf?éé from one or

however, the 0 pig ‘aun uses control or ser
nore of thecenttokandbenvisatlines atenepryeyead odhe insividuad actluetombsgt fluid for

Pushi ng,§ e ol dondink bard)Mia/seRitd Soreiits (AL A WHict hredRbIER ofi0OST [ ! Ui d

i s conmmiihi ca ernal contr ser'vice l'ines e | aunch
val ves 36a, thegled/1G inhae diOB, mreasbesthrvall barddscsesed kedow,cnodwinber afn t he

sl ed 10, ad t i ncher. Wen
it is desi rg‘&%rﬁ%ﬁ?@ﬁgl a%ﬁ‘sge%@a@%soﬂﬁﬁlﬁgﬁ%ngétgag%?@ewg#%%g}éor ot her
sour ce of vved>rhmfuhl¢atéd|\5a sdsmésplondlngrcdnlrdnemdts’emrteoa:orﬂduts en ¢ud sledt @ghdto open
the valve 22. The act 38b areth ctl ated to actuate the
| aunch val v Sioubdo 8358t Rk, 30 Bias P Qiike b TR Bt FALE Cots® ATHERMEeL g 24
Ih nL o theofl m\tljd mae caﬁveg@iydﬁauﬁg ﬂtuherﬂétr@nalggly&oldﬁ\mtdtmmoﬂfroltdmvemr odUﬁtl on

ubs 12a, 12 it |s detecte ete r 15. A sj. the pig
* det ect or 155¢Vicgdlids ag "E?Jrﬂer%qpré@lﬁﬁgt?g rﬁepng %BQS%W@% %gg’ Y 36a,
36b. The vaky@scahrol &6d §éroice The OF Bieéxanple, cr@dfa‘ulnwﬂhuh i ldebml empw &€
r eopened, aIIovmnghaproductlonf ow to. the slede’lt? EGSE’:‘? e pig 34 is
t hen pushedtherfpigAndReryicelingsier v agjuaters ke, 1 I2t9?d ¢t a4 &%-oduct i on hubs
12a, In accordance with the present invention, the pig launching apparatus also

35 comprises a pig launcher 32 for selectively launching one or more pigs 34 into
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35 12b until it is retrieved at a predeternined point downstream 6 WO
02/ 068856 PCT/ US02/ 05372 Using the fluid froman external control and

service lWBEiL Acss ok pe boost fluid allows for significant si FPJT/‘U%?]&%‘/ on of

t he subsea pig aunchl ng appar at us of th| s enbodi nment. Since fluid
fromthe prod ct 2 ed as |Uld it is no

| onger necég§g g P%p\@wmﬁrﬂ{,% yﬁ?'ﬁ"‘f%@n‘&cﬁg@%{%etﬂ&hﬁ he ki cker

l'ines, Ki Ckrﬂﬁltl B@é hath €3 anH el udes aC@UﬂIVéﬂil&fn@f @arreldbe 36lvihicmasedstiieom t he

sl ed 10 In addition, since the well £%4§ S not ne. cﬁ%e diverted to

the pig Iatﬁi%é‘i and ganumber &f [agRch, Wlvess 6b t?hrﬂfePBﬁ@%?e RIYeER pe cl osed
~during p' g th@'éﬁﬁmdwanocé’@é@rgé%f‘ﬂuﬂ préé@@reaqwﬂ& efbofident bEtHeSMeatibmn val ves

1l4a, 14 elTm nated. Thus, by using theflwdfhomaneternal

control iandtﬁgé&uﬁcbé’al\fﬁﬁéﬁas%mr?Wéﬂ%BGQF"W’Lﬁa&O‘F With thg WEKsHge IHeMi gs, two
_ val ves, %e\é?édv @5}3&43‘1?8531 @Hr&htumléﬁs@ts@rcohplee ®tHd Macsviald be

ellmnated romthe sle his results 'n a dramati c decrease in the

cost and cossviexfloy lesp ¢'SEL"S R8N additign, thedgunchoyalyest3sadbb Mayhsyvement in
system rel I%%é@gndée Rl SERRE R Mosel vid Rspettng achiators 38AIEHN A

apparatus o imvention 1's shown in Figure 4. This embodi nent
is simlar mumbéraif tischexternahcdritipliard SerBBMQSaWhIChIﬂée eonnectedl tofthe MQE

erhodl MBI P8R ui0leh 6 I AATILRER wiibe RSl AR5 ot val ve 22

| nst ead, onprises R er 1solation valve 42 which
is positi on@m‘respondneg polg;rcbland(sbamcebcemmmqthahaemnnecptdgée@&eaﬁblet he hub 13.

In addition ol valve 4 t. vel y
opened vi a Mﬁl&a}%?g 8% kP fgar %tog% lﬂgcﬁ'gérgi%r@ortg%% é_??; oﬁ\%%g&ésrf ed 10,
nlo geed heXI ?drﬁrdl of tﬁ@ RRators B6a 38bes lpeéfenablytp'roshd@mti)ll sarespoading neetmloblt he
sled. Therefo the extern erV|ce LN rably

rel easabl y %‘i‘é\ﬁ%@f’@d’oﬂ 'E’C‘m etp@qf’Hﬁcrﬁég IAre ganne 33‘? g%‘ﬁé%ﬁég’i When it
is desifed to |aHfwbra&loﬁloﬂth%embémmehﬁoffth@wtbm p?@lauhblangabp&ratt@ i s opened
by sending an 25 appropriate si

d f
the pig | aulBeR iis deiedito ek ag’géﬁﬂt% he;ﬂ '“ﬁgég{hpééﬁ‘al \Jée1 Qoﬁaegtl on

wi th the Fi giotijatedheeios® e .salawf@a|€e§m/w4aan@mw§5malht@tﬁea subsea pig
| aunchi ng apparatus which is simlar to that of Figure é%cﬁ%&ﬁt that the

sl ed 10 of Predycliarbdisia 120 frPmdhe deyling Nex: tE?ﬁ@‘iUétOﬁ' €hub 12. The
producti on Q{:{R/a&% tb%\ﬁ%ﬁ'tﬁ&hw&'v&lv%@r‘lBﬁcfﬁﬂaﬁﬂhhbanvéh% WBR 126 floht pegh an

i solation va r enot el & and sel ectively opened and cl osed
via an 20t uatoductm hatisel 3o% 63@&1&"@ laynichivalyge BPacPeR tprayghane kickasiligeenbodi nent

of the [ nveny| fh\EcapsHSAl byabPheTAaE 28 TiiAcridter 308 dapadtivarat of

Fi gure 2, excep at t oost comuni cated fromonly a single
production hubpenithe valvgﬂ@dac@ tr@raqtugjor§238a738b e thereptierantivaiet fQUeREN 05372

Gi i1 ar to TpO NS S8 6l BeHiRs Seldhob PR ATR KPR SRy 4 T €1 1 <
i ncl udes ontryowgrsthemub 3 aydiiotoi the ﬂhwlmelza Tihusc knei pig tasinclaer Qf@ﬂ)m&:@ﬁnect ed to
= o g 9451 nvef Dy dFeBttR. hend hbird] niR: R koo LRIGIOBRIE phe | 20 0O
that for theto the flowline 26. Once the pig 34 is downstream of hubs 12a, 12b, |t |s
detected by pig detector 15 which generates a signal to trigger a control
sequence to close the valves 18a, 18b, 36a, 36b, and 22 and open the valves
14a, 14b. The pig 34 is then pushed through the flowline 26 by the well fluid
30 flowing through the hubs 12a, 12b until it is retrieved at a predetermined point
downstream.
Referring to Figure 2, an embodiment of a subsea pig launching apparatus
is shown which is very similar to that depicted in Figure 1. In this embodiment,
however, actuators are not provided for the kicker valves 18a, 18b.
35 Consequently, the cost and complexity of the sled 10 are significantly reduced.
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enbodi nent of Figure 3. Figure 7 shows an enbodi nent of a subsea pig
| aunchi ng apparatus of the present invention which is simlar to that of

Fi gure 4, hat the sled 10 of this enbodi ment incl single
pr oductlon%ﬁ%@ i(t whi ch is selectively 10 connected to tge‘f@lsf?w%na

t hrough an 4 u5|ng

Lhi o Sboai RSt W Xenieitat E ReREIERRLE dflas EbLANES B Rufleror “Fhe

enbodi nment hmﬁt thils gsunet n@cei;sarwmsddﬁabtageemgﬁ-‘mnﬁé ﬂ'*@a?clg Iaﬂngha 32hﬁre|@|dszsent

i nvention has, hee escr, ion tq.t referre i nents

her aof -t nocwags el g vaives Ber Satthor Sontidii e MW oo Les B

~structural rBkerdingnat émmlesdealaeé Srevprbliged wilk Bafubtdrg 388,038, DasdheéICi pl es of
t he i nventi on For exa different features of the various embodi ments

may be conbiRERS velyes 1 ﬂT@r negstonieRe petHatgd it iRg instafiglion poremovahef the pended

_clains are pig mmﬁ@mz rdmachtttwés@wrfersaamoew'avm&né 8iréatly drBSentahBicAnt he true
scope and S{Z)I rit of the invention. WO 02/ 068856 "PCT/ US02/ 05372 What

i s dained iherefare heusedda@siuate ‘F‘Sr‘"qkﬁb\‘ﬁﬂ‘ﬁ%d\”@fﬁévgﬁ 'W?@VBT‘@J g faiuse a

flowine whpcdhe & thé Hétdhtors 9888H AL @nlid (g RRMERE B catfdd ebdiyi d, the
apparatus conprisin at | east one first hub to which the source of well

fluid is cofelavedie %Sléﬁﬁe\f\ﬂ?ffépﬁlfss in communication with the flowine; a

first vave Wi GhetindoBhl k¥itle AELARRS, HHodiof o0 RBY pdIBudGN | e’

second hub which 1s | conmuny cation Wt cher
whi ch is reappasdlug accordiagttalthepresentlinvestioniscshow to Gompdsevaistdd tonpri ses:  at

| east one. Plion el @a3hedhind AUNSLCHE! Kb it f2b s RRILERES RS =e

pressure source an I'Vél y openi ng
and cl osi ngammﬁommelzmattbf walcmare odreeeted in Iaenérawnstnmlmitmﬂdabshovm imontrol | ed

By 2 st DT Ao HPTHG R Pl Bpler SE 00 6 AEHERS O
servi ce15mbad>pa:raﬂ.15fo®th|$ érabedimeatinoildeeh Ipng‘ |laurhccher 39 é’n SFbhevrigrpeunatets of
\(/:v: ?Ihmt ﬁe r gé%@ﬁﬂggﬁ%rth I%g 10 wi hI u HIQCdDQ t(he pig aunc anea%tl\ﬁQUbeB fyrst hub
the sled which is connected to a number of external control and service lines (not
shown), and a plurality of control and service conduits on the sled (not shown)
which connect the MQC 28 with the MQC 30. In this embodiment, however, the
20 pig launcher 32 uses a control or service fluid from one or more of the external
control and service lines as the boost fluid for pushing the pigs 34 into the
flowline 26. The control or service boost fluid is communicated from the external
control and service lines to the launch valves 36a, 36b via the MQC 28, the
control and service conduits on the sled 10, the MQC 30, the SFL 29 and the
25 MQC 31 on the pig launcher.
When it is desired to launch a pig 34 into the flowline 26, the tree or other
source of well fluid is shut-in, and the actuator 24 is activated to open the valve
22. The actuators 38a, 38b are then activated to actuate the launch valves 36a,
36b in the proper sequence required to launch a pig 34 into the flowline 26. Once
30 the pig 34 is downstream of the production hubs 12a, 12b, it is detected by a pig
detector 15. A signal from the pig detector 15 triggers a control sequence which
closes the valve 22, 36a, 36b. The valves on the tree or other source of well fluid
are then reopened, allowing production flow to the sled 10 to resume. The pig 34
is then pushed through the flowline 26 by the well fluid from production hubs 12a,

35 12b until it is retrieved at a predetermined point downstream.
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wherein the pressure source conprises well fluid fromthe source of well
fluid. 3. The apparatus of claim?2, further conprising a kicker valve which

is 25 po | n the fluid conduit. 4. The apparatus o further
conpri si fl\lal QBE&cier actuator for selectively opening andi)gfl:o&%%ph

ki cker val ve; re| t |cker ctu s control.l ed whi ch
is 30 communi cat ﬂng ?h,e ﬂ@ﬁ’]ha?‘ I ’”Sﬁ%""ﬁf” SWP%L'P%?S%& M‘ﬂ&d servi ce

:c' nes. . 5. alldwes feppighifitart sgﬁpllfﬁbaﬂldﬁdft?]é smtislearpng:mﬁémﬁg Qmarétuﬁldgﬂ’ﬂ? act uat or
or sel ectively, openi and c t t val ve; rein the first
actuator is® ‘@bﬁ? nt. 5%59 the ‘é’?'gﬁ'ﬁa%\ﬂm @ﬁ pf%ds B%DH?%E%%gszﬁB%ﬁegt | east
one of the gxtRSIst HAALIE RIncABRYeTetesEan) IoNB6te wWhll flu\’&oqaé%@glgﬁncher

PCT/ US02/ 05372 6. The apparatus of claimb5, further conprising a second

val ve wh? chand theddeker inrsi kiskenabresiand astiaiorg cansharpigre B cinmalacieom 7. The
- apparat us OfheCdigd 1.6 édmtid?,egmfs‘»@mywal M d@eéﬁa%@d@&syat\@&ea%m@el ectively

openi ng and cl osing the second val ve; wherein the second actuator is
control |l ed B\ 'ﬁUQﬁthé'I‘e {selatinn vglve%%mﬂﬂémoé@nqqﬁmagm h@ closed dudigpiaf t he

external copfp ?”éoﬁé‘é e?n thé‘ﬁétuat%rs %P%eﬁﬁ&é{?l rst 4%' %tﬂ}n%a/ gl t her

conprising: a d con connects t e launch
val ve; 10 anh:m@atedc lZFétusway vﬁng\,ﬂ\ecﬂwd gorp@wi qﬂemdctonttoltm gervicellinsoasiui t ;

wher ei n 6he R Eob3t fidid 45 Cﬁgqﬂégﬁ‘ésw&ﬁélves' BhP'vélCé)Q&tbQ@gé%E(iﬁiOf el |

fluid. é e appara us o er to
act uat or foklclswlleetplmleg 9am.)pldshe nlynmateddrmthegslemeo kallseesuPtaluve, wherein the

Lok nc! Bt LE R bl R ] SV R BBk 1"
claim1l, funmhevemenrtpm systa@ reldbilitgans for fluidly connecting at | east one
of the external service lines.wth t aunch ve; wherein
The presoure solRahcmPdBRof fcieytesh pia b asin apBralR of Be edtler vi ce
line. 115 Thﬁeamasahmnmi F@haam This ewtbediehent isgimilanto eiedtishgwAsans 25
conprises a fI onnect ‘ﬂili ﬁﬁ@ ﬁn rmunt d on, the Pfﬁ%lyl auncher and which

isin fluid @H 83’9?’%'?'1 PligdoegHo dg FACHAY of clai m

11, wher ei nidriwge fsblatlén camneegt Mstmdﬁ ﬁatmahém colﬁbns@@% |afirheat us of
claim 10, wherein the connectin 0O conmprises: a first fluid

connect or wiPEHoD yalvg Ag i %1369026'09%0%91%9’91!ﬂ““%‘?ftqeéﬁ’e%{h@escéﬁvij% li ne and
which is fix38@nlmdRm 13.0M dRfitthl ¥R isQatidhevdivd &4 m@?@e?@ﬁeﬂl‘w dps; a second

fluid connector which is fixed in position relative to the Tirst 35 and
second Bbsselegtively opened via an actuator 44. Since no actuators are located on the sled
10, no need exists to connect the external control and service lines to the sled.
Therefore, the external control and service lines are preferably releasably
connected directly to the MQC 31 on the pig launcher 32. When it is desired to
launch a pig 34 into the flowline 26, the valve 42 is opened by sending an
25 appropriate signal to the actuator 44, The remainder of the pig launching
operation is essentially as described above in connection with the Figure 3
embodiment.
Figure 5 shows an embodiment of a subsea pig launching apparatus
which is similar to that of Figure 2, except that the sled 10 of this embodiment
30 includes only a single production hub 12. The production hub 12 is selectively
connected to the flowline 26 through an isolation valve 14, which may be
remotely and selectively opened and closed via an actuator 16. The procedure
for launching a pig 34 in this embodiment of the invention is essentially the same
as that for the embodiment of Figure 2, except that the boost fluid is
35 communicated from only a single production hub, i.e., production hub 12.
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WO 02/ 068856 PCT/ US02/ 05372 a nunber of control and service conduits which

are connected between the first and second fluid connectors; and neans for

est abl i shj Ld conmmuni cati on between the second fluid R and t he
| aunch vta\h@geb.z;oé&i(g. The apparatus of claim 13, wherein thlé&?/:a]t%?ﬁd‘}"%z

conmmuni cati on onprises: a third fluid co.n_r?ect  which is fixed in

ns :
position rel ati égl{rﬁ%tsltl‘éwﬁiaé‘ §mRAGIRent of AFURREEAYiRUNNNSARPARhect ed to the

| aunch val vighicRrkimilard 1 itkht &P Fidldid 3 Xceft that e n@ef Rl smbsdivesn t he second
and third 10 fluid connectors. 15. The apparatus of claim 13, wherein the

first, secoRdudetioniarsingle Rioguetion it 7 Whichds selemivelsenagcigedo thes. The
_ apparatus Ofiovai'ne'z@tﬂmugH%m@dnatraarmr\»ewngrheapréem% ?or%w«sﬁtnpraepiamwnl ch the
first and second hubs are 15 nounted; first neans for corliﬁ_@l ng the external
cont r ol Jandthisegrobasdimentpidhe ipvemiondsippwantialit tha semeeaas thatfghther of control and
servi ce conguyi i ; nount ed on the support structure and which are
connect ed t%?é@@%#gﬁl@ggﬁ'i ng neans; 20 a first conduit which is in
conmmuni cat i on wiftigure feshows@orerekadimeriof azwbiseapigriaunebingsapperatesaitheng t he
first conduj ; : | & AV - i LSe j ¢rst and
second coup rl’%ﬁ%rqr'r@}aéﬁg&g{rkycﬁﬂ%nﬁ‘gaﬂénm%tﬁcg @ﬂggb%)%crepy@t%; {3*8{%&%&;% é{;\d wherein
t he signal thirembadimeotiotiudes ordy 8isingte produdtiondabel®, ihiohnis heleetivelyr nal

the 111 1" Comiedta §¥ ktuhe oB1fiHt bR fsclquanyala 4 SEo SRR IPY, 157 30"a
second conduubchily & lpig 34 asing tid edbdiditnentof thdimventiat is leeberdiatly tHeesamesecond

coupling nean nduj t is in comrunication with the |aunch

: hird i
val ve and m?ﬁ@‘ﬁtf%’ér‘%%ﬁ%%@anw t"ﬂ“lgg econd conduit through the second

coupl i ng nmeans; WU e tdtegRiEESHat, avihle ttie presonnvertion wak beéh ui d from t he
source of 3 11

wel |l flujd. 02/ 068856 PCT/ US02/ 05372 18.. The appar at us
of claim 16‘?351‘7(1!3?%@'91?3%?9 gfﬁvgeﬁeggegﬁa'%(ﬂefe g% ¥ 'iqurf"I ni cation
with thes| amagevaby a vadsvawtien of strecdraraidEshdratidnaedéanin witholand servi ce
conduits through the second cougfl i Ngs Means; _ 5 wher ei n,géhe gégessur source

conpri ses f#eRaTinG fHem dhrePiciRieofdle Evaation: Sifrepmpley different ieatyies o . 12
- A Ae. AR AeynBRanbis SRbOEInRAR Mdy BSe¥mbRed irfa manner not described herein.
Therefore, the appended claims are to be construed to cover all equivalents
falling within the true scope and spirit of the invention.
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4. The apparatus of claim 3, further comprising:

a kicker actuator for selectively opening and closing the kicker
valve;
wherein the kicker actuator is controlied by a signal which is
30 communicated through at least one of the external control and service lines.
5. The apparatus of claim 1, further comprising:
a first actuator for selectively opening and closing the first valve;
wherein the first actuator is controlled by a signal which is
communicated through at least one of the external control and service lines.
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a kicker valve which is positioned in the fluid conduit;

wherein the pressure source comprises well fluid from the source of
well fluid.

9. The apparatus of claim 8, further comprising:
15 a kicker actuator for selectively opening and closing the kicker
valve;

wherein the kicker actuator is controlled by a signal which is
communicated through at least one of the external control and service lines.

10.  The apparatus of claim 1, further comprising:
20 means for fluidly connecting at least one of the external control and
service lines with the launch valve;

wherein the pressure source comprises fluid from the external
control and service line.

11.  The apparatus of claim 10, wherein the connecting means
25 comprises a fluid connector which is mounted on the pig launcher and which is in
fluid communication with the launch valve.
12.  The apparatus of claim 11, wherein the fluid connector comprises
an MQC.
13.  The apparatus of claim 10, wherein the connecting means
30 comprises:

a first fluid connector which is connectable to the external control
and service line and which is fixed in position relative to the first and second
hubs;

a second fluid connector which is fixed in position relative to the first

35 and second hubs;
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a third fluid connector which is fixed in position relative to the pig
tauncher and which is fluidly connected to the launch valve; and
a fluid conduit which is connectable between the second and third
10  fluid connectors.
15.  The apparatus of claim 13, wherein the first, second and third fluid
connectors each comprise an MQC.
16.  The apparatus of claim 1, further comprising:
a support structure on which the first and second hubs are
15 mounted,
first means for coupling the external control and service lines to the
support structure;
a number of control and service conduits which are mounted on the
support structure and which are connected to the first coupling means;
20 a first conduit which is in communication with the launch actuator;
and
second means for coupling the first conduit to the control and
service conduits;
wherein the first and second coupling means are mounted on the
25  support structure; and |
wherein the signal for the launch actuator is communicated from the
external control and service conduit through the first and second coupling means
and the first conduit.
17.  The apparatus of claim 16, further comprising:
30 a second conduit which is connected between the first hub and the
second coupling means;
a third conduit which is in communication with the launch valve and
which is connected to the second conduit through the second coupling means;
wherein the pressure source comprises well fluid from the source of
35  well fluid.
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