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The present application is based on U S. Provisional Pate t Ag@ &]ﬁ)n

No. 60127 ich was filed on February 23, 2001. d of the
| nvent i on‘ﬁelgé?‘%)t#9 glpesent invention relates to an appar a?ﬁg ?or aunchi ng one

or more pigs into a subseg,tl L B6nhchi arkiuke. More particularly, the
invention relates to suc appar a tilizes the well fluid from
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pressure
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flow of 16 | ui d ptnemsﬁﬂlceoffsnbmatomnd ¢as mloduptians gigs eressead tbeamond he cartri dge.

Once the pigd Qrt'hlrwvg(ﬁeé’?tra%d hRUAG R hol Pt onhﬁ&%ﬂmm&@%s@ée conveyed to

t he product recel OF duction faci e 20 flow of the well

f1uid fromqhH%m§E|B§%9amﬁE'f ds oppiiar syeh S%’i?sl iwa‘zw@%ﬁa%e | ocated at
~either the dwu@éew*@&lp\/ddaa.darfacw oriuucpigs@lﬂe éme;}eldwewncraéu meent the subsea
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facilitys amlinibbleof&l@ssehumblHarreirfomodmctlmg)theow@ge tdibe fowgmefa om t he 25 pig
| auncher tq, EJESBFSJ@% QE slﬂﬂe B szPﬁ%Hg%s'f%ﬁr thdB&fidhE hiPhd pbaacher i s located

adj acent the su ressure source 1s typically still

| ocated at aH@ ”Umbéﬂﬁcﬁ“"?fé‘@é‘leé‘lt%@"&f‘)' e BarLRitiivigwrasgereliiomy eﬁ%l afluid

pressure | |ﬁ3&sﬂﬂé%buk8ﬁftﬂ§ B4r8id8e ORdeQNé pigdr ﬁgé e equntiatintb & | Ibt y and éhg pi g
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bg'tJ \r/]vgeﬁr pr J@U@'?e Lﬂg'&g[e\ﬁo%ey8$ optHDaﬁgﬁ%B%engp a%roﬁuqtt'?/” %ﬁﬁﬁytb €'pi g | auncher in
order t20) cdloweytheovwlflob frbindihalsubeed Wwell. | aunch val ves. I n either case, such a
condui ts and l'@&?aﬁiﬁb@ﬂﬂfoﬁ&sHag%ﬁdaﬁteﬁﬁpénlhblttﬁeb%d&&%c@“ﬂ@%ﬁ vwell or the

pi g | auncher necessa I NCrea cost and conplexity of the
production facility or adjacent the subsea well. When the pig launcher is located

at the product receiving or production facility, a conduit must usually be provided
between the that facility and the subsea well in order to convey the pigs from the

25  pig launcher to the beginning of the flowline. When the pig launcher is located
adjacent the subsea well, the fluid pressure source is typically still located at the
product receiving or production facility, and a fluid pressure line must therefore be
provided between that facility and the pig launcher. in addition, one or more
control lines must alsa be provided between product receiving or production

30 facility and the pig tauncher in order to convey control fluid to the launch valves.

| In either case, such a conduits and lines extending from the facility to the subsea
well or the pig launcher necessarily increase the cost and complexity of the

subsea production system.



subsea production system 1 0 0 JUN 2005 Summary of the Inv é
accordance with an aspect of the present invention, there |3 r Nd @UEn
apparatus for |aunching one or nore pigs into a f1ow ine mhlch is fluidly
connectable to a source of well fluid. The apparatus conprises at | east
one first hub to which the source of well fluid is connectable and which
is in communication with the flowine, a first valve which is positioned
between the first hub and the flowine, a second hub which is in

communi cation with the flowine, and a pig | auncher which is renovably
connect abl 8uhmatylvéthredoentbnhub. The pig | auncher conprises at |east one pig,

at | east one 'n?ﬂ@&gﬁln@h}fﬁa%%p%& Olf §1e PGSSIGEt I%Ct?.) vﬁ{e%g gl’o%ldgé g% sure source
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connected to a control and_ service unbilical for
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appar at us. qom%c@b!ﬁta Hrececqitd hwbo hee l@@d@gmhﬁ?émmprlsh%atd?ﬂ@am& RS, &ﬁ igesther

conpri ses ankldbhéh véﬁ@ﬁﬁ'ﬂt‘hﬁs W&Itl@ﬁbd%yﬂﬁh%ﬁtaspréééﬁre sblﬁr§é afthe Yol shdahe | aunch
val ve, and .t he gressg Feurce wel | fl |dfromthe sour ce of

wel | f1 ui d.'8uRRE getugor é‘[’ﬂ"&'y&?ﬁﬁ‘ﬂ? ”Cf ?'%?ﬁ‘?géhe BP%‘L}’@{VPWW%{H"I% ty or the
| i ke i s notlauneljactostor i amtrblmel byt gl vaiichpis esrarunigaaet throupkl atleast bee ¢ 0

ooty e AREPEIARGS: Wil AOSLREE iR REBhned DB BALILHT | urther

conpri ses neans connec one “of L he “ext er nal
cont rol andesEeybiicaliferdle wumqf mell ﬂil"édlmthfﬁ pinge thegaulrd bidhelaernbur e sour ce

conpri ses fordteduré FRYHE b.@wsefd tﬁfoﬂg the @ﬁ&h@l' coﬁm an®&dMLiek] ne. Consequent |y,

nei t her wel f|UId nor e ar a roma roductlon facility or
The | ke aromm e bea =i REos B oo st iabacty o te e 7 pi g

| auncher . Irequiraefoetrie@dmmenitationioécatrmhdgialsng therppsratoonpr i ses a flui d

connector whi Cln al‘,ﬁ) zﬁ%’{&ﬁl‘?&eoé?nbtopﬁem ,Qhé grﬁ%?arﬂﬁrfurth%pgomgpah dI n fluid
comruni cation wt unch valve. 'Thn I's manner, é external control
and servi cetanpyibghichpnpecteibn fsthudvih theleungh velyerand thepprgssusismigsr . | n

anot her  enmbafHpies well iRt FRATAE GbiirBE o RANBIJC PRIR! & S&sarale Edrdsik frdrhdi d connect or
production facility or the like is not required for the supply of pressurized fiuid to the pig
launcher.

In accordance with another embodiment , the apparatus further comprises means
for fluidly connecting at least one of the external control and service fines with the
faunch valve, and the pressure source comprises fluid from the external control and
service line. Consequently, neither well fluid nor a separate conduit from a production

. facility or the like are required for the supply of pressurized fluid {o the pig launcher.

in one embodiment , the connecting means comprises a fluid connector which is
mounted on the pig launcher, and which is in fluid communication with the launch vaive.
In this manner, the external control and service lines may be connected directly to the
pig tauncher.

In another embodiment , the connecting means comprises a first fluid connector

which is connectable to the external control and service fine



which is connectable to the external control and service line 2 3 0 JUN
2005 WO 02/ 068856 PCT/ US02/ 05372 and which is fixed ir§gosit/Noa00B! ative
to the f| &95 second hubs, a second fluid connec':Tg{é M%P’%g Jhs fixed in
position rela I've to the flrst and second hubs, a nunb&f Ghtrol and
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position rel atlve to the pig launcher, and which fluidly connected to the
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vi a the seclixadinmnoditierhietadivé todhelpig pynehet anskwhichTih 8gdly gerhegtelér thgbj ect s and

advant ages |@fnch v 88 &Mlidl BNGRIHRA .é/\wnheéa,%ue BERAErARPSERAA atd OM T he
followi ng detall ed description, with reference to the 15 acconpanyi ng

dr awi ngs. H'qumnaeﬁtwas n thif gia8aereing eYenalfeRrdl aRbeFdcalines P4 to denote
simlar 1@onfpﬂrmembmemedtmeswmibrt@m@ctt&abmdvhunmmbfrst Bnd sdcobbubisigé i on of the

Dr awi ngs Fi r i taf the pig
Paunching Sl erfndy SFREERS LonchBRLARRPln BRSFHEMIMAE | 5T e
schemat i ¢ dioagedass of various alternative enbodi rrents of the pig | aunching

appar at us of thehe%%ﬁ@aﬁmm&mar%dvan%b@bﬂtﬁ@pﬂasmmveﬁuoﬁrw.upéethe Preferred
Enbodi ments Referrin e, su V@&g&él aunchi ng apparatus of

the present™aqSAPEREN F? @eé‘ﬁ'B\?(}r‘?g%'Bta@“(ﬁir?ﬁ??”?Bo”a PRCedP f§ct ure in the form
of a sl esl laﬁl:cmhpanhzngaﬁawwrgsl urdedaawmgabﬁafsanfe rpfechge huoberbalesusé@a, 12b t hat

are each fl H'dgrlné(e g%p%%%hg e di0ud v}%ﬁ@%té%i ‘?}P‘eﬁﬁg” et of a corresponding

chri st mas tree or source uid (not shown) in a manner

wel | unders&ﬁéﬂi@'ﬂﬂﬂﬁﬂ_‘_@%ﬂﬁﬁ nary skill in the art. The production hubs

12a, 12b are 'nFlS@WﬂQhQéﬂéﬂ%ﬂc%@r@m%fﬁﬁ%ﬂo@%e%@oﬁth@btg ifmbRngs, for
exanple, to di st oduct receiving or production facility. An 30

i sol ation vafPeré‘t"f&’ghef epldsBETY | oned bet ween each production hub 12a, 12b
and 20 Figures 2 through 7 are schematic diagrams of various alternative

embodiments of the pig launching apparatus of the present invention.
Detailed Description of the Preferred Embodiments

Referring to Figure 1, the subsea pig launching apparatus of the present

invention is shown to comprise a support structure in the form of a sled 10 which

25 includes a number of production hubs 12a, 12b that are each fluidly connectable
to a production outlet of a corresponding christmas tree or other such source of
well fluid (not shown) in a manner well understood by those of ordinary skilf in the
art. The production hubs 12a, 12b are in communication with a flowline 26 that
extends, for example, to a distant product receiving or production facility. An

30 isolation valve 14a, 14b is positioned between each production hub 12a, 12b and
the flowline 26 to contro! 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.



the flowine 26 to control the flow of fluid therebetween. Furthernore,
each isolation valve 14a, 14b may be renotely and sel ec@iﬁ}eUﬂNpﬂ@@ and

cl osed vi pective actuator 16a, 16b. Thus, in r enment shown
in Figur e@vf),am;{o%sg?s well fluid fromeach christmas tree%@’”@%ﬁgﬂ%i cated to

the flowine 26 | NG D C a, 12b. 330
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open and cl ose the isol ation val 2..1n the epbqdi nent of the invention
Conctod ¢ rbaretiBe rohndhnshub 3oy e Tuinen A S Rlr 6f ARG eBVPRLG 11 nee. (ot
shown) afe tetreasilahy seleuipblp dpdncand clos@the ésttatiomedlvd 28 whi ch is mounted on
the sled 10. Thﬁﬁﬁe%&ﬂ&&i%nt%'tﬁﬂe é@«@ﬁ%ggg&t%ﬁﬁ@r&% giREaREy routed from

one of the subsea christmas tre are connected by suitable
neans to a R sPIeEhaNd ssviee ops Batshewnlare esleagably couplgd tPBat  ext ends, for

exanpl e, t Ocdnlpéntiph CAEE ROWhibREIMduhtéd 3R thel stedPfo0 iinegslodn@bl anihe oper ation and
mai nt enance_ of, t he

he chri st tree. Alternativel the control and service
ines. coul dBEes 52 81F R BRPY Pk gt onecRtdrrsReeRahaes 1365 4o t he
unbi | i cab, thecareasnractedityislitabilmdaas i sainventiohd adntat asd $ardeaaul | c :
distribution..2 f w : ervice |ines
whi ch are c@?m%@@@%%t"ge“dﬁae/’%k@'%" %E?rﬁéﬁnp?llg)?%\%I%g@@ggfot?he renot e
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D el 3 B SN P L3R Pl e, conaut 1
whi ch wi20| edu.scussed bel ow, a nunber of
Several of the external control and service lines which are connected to
the MQC 28 are ideally provided for the remote control of the valve actuators
16a, 16b, 20a, 20b and 24. From the MQC 28, the control signals from these
control and service lines are conveyed to the individual actuators by
25 corresponding control and service conduits {not shown} which are mounted on
the sled 10. In addition, for reasons which will be discussed below, a number of
the external control and service lines which are connected to the MQC 28 are
communicated via corresponding control and service conduits on the sled 10 (not
shown) to another MQC 30 that is mounted on the sled. Each control and service
30 line may convey hydraulic fluid, methanol, glycol or any other controt or well
setrvice fluid, as may be appropriate for the particular purpose which is served by
such control and service line. For example, hydraulic fluid is ideally employed in
the control and service lines for the actuators 16a, 16b, 20a, 20b and 24.
In accordance with the present invention, the pig launching apparatus aiso
35 comprises a pig launcher 32 for selectively launching one or more pigs 34 into
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the external control and service |lines which are connected to the

are communi cated via corresponding control and service deJUstg@@ he
sled 10 (nat  shown) to another MX 30 that is nmounted o the S Each
control and “%&¥¥°ce 30 Iine may convey hydraulic fl ui J'CTr'rIé'tzf‘?aﬁ?)I gl ycol or

th t f th
part outar Bersiee 2 Bape BEEH syt al e Y AR RHB I e | The. For
exanpl e, hydulépirpose hist it Sandsingleiies|al opneantibrey eattridge 3% Whick benseslheand servi ce
lines for the @Cérﬁ%trﬁrnﬁ)eﬁéqaunéﬁpaiv%%a I%Q:%rﬁ’dﬂdargﬁ s:tloﬂe@ﬁ&@égﬁnce with the

present ‘i nvention l'aunchi ng a Egrat us a ises a pig
| auncher 32he sartridge and 3 wrgﬁqfﬂwﬂefﬁsweo h'6PmHB‘?"é‘ebt|°6§‘e3'2t’ei"‘ 4 3 0 JUN
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optimally r con ble to mul 1 and includes a
conventi ona 88’ ?éx'a @mﬂwéﬁhhsoﬁs? gt%co"'plﬁg tggiﬁna@g@w;%unber of | aunch
val ves 36a, seﬁ-&bﬂmlm (8" )B8s iln adsitied, tbetam@walvﬁhéﬁa;éﬁbmaage and a source of

fluid pr esSr\'_lﬁtgtelylé?ldts@lb&w@l%ﬁgdeﬂpaﬂﬁ cRbed 5 rdsPUGRE b&ﬁbtor@ 3@@%85 apnch val ves
36a, 36b are in'fluid confrunication wth the kicker |ne 8g the sled 10

via an MQC "anbe(pfitogexternal cpied g %P"YiEﬁJBP%Hh'FB g fonfRsteddn service
flow | oop (28Frithe si2gd10 hie imeehhiridation Wih tha pRdunchén32sia36a, 36b may be
renotely and sel eg

38b. A - nunSEskep 1{1%é§ % s@ﬁ/gce%g du(ftF(Pn Ar e\t:'oﬁnerc‘t:‘\e%rq%ﬁfséex%\ actuators 38a,

er nal” con ervice l'rnes Va‘ll ch are
connect ed tMQEIsS0NERE316nP&resacureérkbtosir ingorporateddntp thecTThRdniMeiedveh with the pig

launcher 3204ird of @ %Etﬁ%%%‘a n&b@@&bfe%blﬁ}gv:@&lrw c%?reéiﬁHQHg E&wtﬂbh at are

connect ed bet ween the MJX s 31 'and are secured & {ncorporat ed
into the SA ?QW'CR/GP%V%P” theé’tﬂtf‘ﬁ"’t?l"ero?z which afe conaeaied B MXgdl-i s preferably
provi deds by cor rneﬁapmn@h difghlsembdidn'henta:ﬂtﬂleseﬂisen(p@] lantting bspapatus, he pi g | auncher

32 which ar cted to t n at enbodi nent of
t he subsea »ﬁ}en itis 885"’%9120 Iauncn%rpgggi |§t?1.5tr\1,ﬁ_llt!f_’o |In? Eflgzgﬁed%dstl%?%-gq?%q*sgunch a pig 34
into the flawvlaq:tweteQ@ clmwéheaeolgfmr\dﬁb/eaw 14lpand therebyiselptedieed t o cl ose the

i sol ation Vﬁéa{%n%@méélhzen&ntu@ﬁo%meIﬁ@ttat@aétmors@w%sweon hubs 12a, 12b

fromthe flowine. he actuators ated to open the

ki cker val \ASEvajgso oﬁ%thﬁﬁﬁk?rﬁaléfe%?%ﬁb ?’H‘e‘h‘ﬁe‘?‘fe"ftf“ﬁt"’ﬁﬁlg %‘?'PH@ 20
pr oduct ua)n prodistichZaubs 124) 12b td the lauacineiivew 36a, 88b 8Baugh3itbkitder tnegh t he ki cker

|1 ne tﬁeth%é ?(?1 h@gFI%d‘aéﬂth@Jd%: 'Mexécél%tor Ebgéﬁ&t%g%é? 24 is then

acti vat ed t o open actuators are thereafter
acti vated tto ogej'ethe valve 22, and the actuators 38a, 38b are thereafter activated to open

the launch valves 36a, 36b in the proper sequence required to launch a pig 34
through the hub 13 and into the flowline 26. Thus, the pig launcher employs the

25  well fluid from the subsea christmas trees as the boost fluid to push the pig 34
into the flowline 26. Once the pig 34 is downstream of hubs 12a, 12b, itis
detected by pig detector 15 which generates a signal to trigger a control
sequence 1o 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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the |l aunch val ves 36a, 36b in the proper sequence required to launch a pig
34 through the hub 13 and into the flowine 26. Thus, ggf b G her
enpl oys th@gZS well fluid fromthe subsea christmas tre st

fluid to POSHPRE pig 34 into the flowine 26. Once ﬂ’ﬁ@’”ﬁ‘lzﬂsﬁﬁ i s
downst r eam 8; hUbS‘h{J“%g‘E‘P"%&ea h% ktcﬁewgle cetaecgJ é{agﬁg\?ect 15 whi ch
r 0

generates a ST g “Contror 8s2%He val ves 18a,
18b, 36a, 364 thimwdoDecesedrilydisadwaniageeusy &er onkdthe pipdauncitred2pilrgady4 i s then -

pushed thromebdéshﬁe bl VaRes 26, Bib foheon\fvah..hg ﬁ.bwoﬁ&o&mwmtherough t he
hubs 12a, 12b until_it. is retrieved P}re det ermi ned poi nt downst r eam

Referring t'9o4er i ¥, and t&ﬁ“e‘ﬁ"ﬁ’t?ﬁ???é?‘i?‘”@ﬂ "‘éit faaes et diontsg appar at us
i s shownswhkicker valveselBy, tBbmiekdonly be hdmadtedj@.pmgtretinatmn lor mic@allof then t hi s

Tob. 35 CorRRSTHREF o2 s AR il U ofd B, Bgheb okl Sy v Voo 109

signifi cant'lh9fef0é@la%wd to actgati\theddokeneBss PQIF—O‘(KD.ZU tf@ eNe@O5 faili@5372 O

course, th'§fdn@@fv'ﬂhé%&uétﬂ:%tss'éhﬁsbkﬂhﬁ%ﬁtﬂre}ﬂ%'léiﬁ%hé?@ﬂ%ﬁﬁ Hatggy by an ROV or a
diver, but this is not necessar)ly di sadvant ageous. For one the pig

| auncher 32 HEVELEye ?WEF‘?J@&E?"?'F% | aunch val ves 36a, 36b for controlling
the fl owoof boo&kfetringindwite Biguielte andthet lembodimast of 4 sulssed plgiasehvgl ves are

provi ded w4 aaRSILRLALRG RRe o8l Nk i 0By (LIRL Kloysp 182 18D need

only be act rn on or Tenov | auncher 32,
and at thes\ehlﬁhrnégdeamnﬂwn@remowctmhubs1&@r1§m)qut«msmehalndl3can t her ef or e

b]ge used ]Eota}fatﬂéﬂr%u%édﬁﬁu Jsﬂsvgkmarye&aheaed MQ{rﬁ%me!!é.H&hﬁﬁ%Wgtzm of abf ai urf
of one o or.s a entire auncher can be easily
Cet Teved (H5wRd Abpradiatioie s | SRohhentialtibaet HBREH R gur e 3. anot hr
enbodi mesit aﬁpamtmmm@nmmmmdm pig oachet 8% aaSFamdichgohectshe pr esent

I nvention i | or nore
producti on %‘u‘% 8\?% OEQHEE%SEPM aﬁ%%ér%d%iog‘ t?l%@é %g‘néhgp(?“%é%ﬁ%ﬁg 26, all of
whi ch are cBasledwhighjscoanentartie f%'f“ﬁ?ﬂQileXfPG‘atwatm'@ﬁ@WiCﬁ“nelsl(ngr e 1. Also,
simlar to ¢Ha@nf aeds Sluﬂa! g'ﬂ?@@lﬂﬂ%ﬂd,seh&@ cOHRAE Bn MeGiddaHRGhoWY 15 appar atus

O b e BEME g R UG F i SR S S5 o™ e
sl ed wh2eh piglacaehees2 eststaccoatrol wmiseviceoftuidixdne omadr nowa bf bk egtashaser vi ce | i nes
(not contral and service lines as the boost fiuid 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 fiowline 26 by the well fluid from production hubs 12a,

35 12buntilit is retrieved at a predetermined point downstream.

6
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shown), and a plurality of control and service conduits on the sled (not
shown) which connect the MQC 28 with the MX 30. In thi gﬁngcthnm?ﬁ
however, the 20 pig | auncher 32 uses a control or servic | tivd f one or
nore of tWé’“é’R?sér‘r%nal control and service lines as th&BESROSFI uid for
pushi ng the pi 9%, 34 into the flowine 26. The control or service boost
fluid is communi-€2P& fHGiRNe AR LA aRdsienYiesn ingag thedhagstdid|  nes to the

| aunch val velpw3a sigdibantisenplifivatidd i t128ubddagig Iaamvhinglappardtus ef isce conduits on
the sled 10 t h s 5 he pi g | auncher.
When it is eé@g‘%ﬁtcg%?%bhﬁc e“ﬁﬁgifégé%r}gﬁéugﬁ?@mg%eﬁi&ﬁg e %he tree or

ot her  sour @ethepog flyid fif ig ng langerdigcassary fo rante well duid de thatpigrlagnghérs acti vated to

open t hesvabiethe Ridker TR, Rislked 3R sandBuatdBRaR iR rdibt8 e 3fihindRE §Bmt O actuate
t he | aunch %{%Is\éads BE]aé?éﬁtBGb_l n the glroper sequence required to launch a pig
I :

34 into the P lopyfinge &g wellduigidgesopt needig s iveaathiodte t he product i on
hubs 12a, 1@ Jaunthershalisbletinadivby 14a, péigno idejee aéa to bb cloSesd@ingbigf rom t he pi g
Sobe The Vel ConSaiBil! @ SEAUSRITAIAR, LOP PR 1iEmATb © (2. SO

36b. The val ves er source fe then

reopened, aflimitdtery Thusdirasing therfluisiiramban extereal sontmobancsardenline asThe pig 34 s

tlgen pggbigthbbbésﬂfltmgfd??au%m?gﬂ {h@Eiggﬁw%waI&éQ?folgﬁ\{élvefcha%ré,ra_ﬁm[r;@gOdUCEiOn hugss
a, until it is retrjeve predet er m ned poi nt downstream

0 JUN 2005 BVW %5‘5/%%%%36' %&F@@?ﬁ@%@@%‘ﬁ?%@' '?rrﬁ‘ég TFUSE rom an ext ernal
control anddresatid deerdasain thescdshandomoptexity afitrd slead, bowsll 04 sighifianf | cant

csinplificaty kg | aunchi ng apparatus of this enbodi nent.
b e el

Since the we 1 the production hubs 12a, 12b is not used as the
boost fluid, itAneherembedigent ofdecsubegapig lgunchingepprrplusof tie @resentt he pi g
| aunchens Sinddblort l@hdlTineFigurd NEBhis Khisd@Rkeny BlsiHRifar ANFHatdbWMAINOr S can therefore
be elim natls_ad f&oge t he tﬁl eld }(8 g,n aﬁgc;jt | OH, since the well fluid does not
need to be dPV&Ft EGVEEE R Sl Ty of i Aropeiment daes agfingludg an GHRI8S 14a, 14b no
| onger needfot the selatidrogaid: 28U nnstepdpihg pigllamdich B3R gompitses edaenhdry, the actuators
for the is ' . 1 My y using the
£1ui d fromqgﬂétggggl\réﬁg?G@gﬁﬁp&s'}‘g‘%g%z'gi}é\}?%gﬁﬁhﬁmegégég%thgﬁéﬁgggst fluid for
| aunchi ng t¥eangiteshuly 15 15 addjtiog, the isglatiereyalve 4gemaydedemotelydidt he ki cker |ine
pi ping gan sldctiee dehsd NabRdctiften4l [Hce hedcthorsdié Pochitegbhine sled @ dramatic
:jre}glt g\?:ﬁeln'? 10|t, Hg E%Pcé)‘[seé‘fﬁ?ﬁntgﬂ%%g@{ tﬁ%:( Iﬁttgrnacl)lfcorgtpo?ar% s?eq"\’ficghsne\é\% tlhe %%d.a significant
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
embeodiment,

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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Anot her embodi ment of the subsea pig launching apparatus of the present 15
invention is shown in Figure 4. This enbodinent is simlar to that [E:own in
Fi gure 3. Hovyever the sled 10 of this enbodi ment doe Cﬂ%{%@ﬁ%ﬂr{\b

actuat or WPHOPHE i sol ation val ve 22. Instead t he p| 32
conprises a laupcher, .isolation.val 05|t| ned on the pig

| auncher bet weeh' 9 &KE LQPE AT 8@@ odi tgnads ‘éa?f tBaUT%‘ q?{:pgg& °tion, the

i sol ati on welichds 4itnilesly the of Figroe &l exceph thaPged ¢ efdhis ewbgdivgrdned vi a an

act uat or 44incll§5e'§%ﬂlyré%uﬁ@ﬁf@étﬂﬁo?1 F%BQZ'\Qﬁéﬁlgge@&w&lp%oﬁe@@d tolfle NO need exists
to connect the extérnal” control and service |ineS to the sled. Therefore,

t he ext er ndlowdights Hroughgn §8?W"B’@1VP|1ﬂe§hea9'8°‘iﬂ“@ff8¥‘élﬁrl‘cﬁ'”ﬂél%%“dﬁl y connect ed
directlyst thsfembh%eaﬂofm.ﬁd&amq@.mgedsammhm s3ie aWrelfor thei s desired to

| aunch a pi b%% |en$1 ﬂg‘ e{)l ow i ne 26, the valve 42 is opened by sending an
25 appropr| G398 Phe actuator 44. The remainder of the pig

| aunchi ng oper Elgur@ﬁ showe s embadithen) ok subes pif lrad chitganpalatusobigect i on with

the Figure ese%me?gwmﬁ.cnEswmoﬁhaihpmgmea &mﬁdhmtsuéafmaofsubsea pig
| aunchi ng ag paratus which is similar to that of ure 2, except that the

sled 10 of WHHEELANHSH H‘%‘I‘ﬂes°9'®a|5ﬁ8'P@&i§’é'°tf?le§‘bélzs‘?’mﬁ1'%s‘ii‘?%'lﬂiﬁt| on hub 12.
The proqimxctdoanednwxolaeﬂosmrssaﬂzaﬁtougtedarysame@tved4tmhébrecédbm/ﬁ)n ne 26 through

an isol aftl qglﬁncﬁjn é)t%?“ %g(iﬁ!ﬁg%g Jl)rﬁe melﬂmnf%%ll){tioﬁrgdesgﬁllnt%gyﬁllnggilrx opened and

cl osed via roce ure in this
enbodi nent @fthatﬁwthmvem&mntpbclméntl ally the sane as that for t he

- enbodi ment  of Fj; gk o reBoreBE thrah%lléthgpg@%tmv%hﬁﬂn%ab%eé#_’ comuni cated from
only a single production hub roductj on q¥]\O 02/ 068856
PCT] 5021 ' ggibes soisktionodiR brefgiradg défﬁeﬂé%r%@%@}?ﬁ e gflled B8k pig

| aunchi ng aﬁﬂﬁd@bbﬁ awhideChariationf stidcikal bod binadtiondl detasiwithod except that sl ed
10 of this i ncl udes, onl S 0 12, which is
sel ecti vel yoeegonn C my'etp"nfﬁfés Oﬁre Wé’m.é‘n #&%hgm@ghﬁggﬁédtg% on val ve 14.
The pr oceduhevdrigus Bmummen'@nﬁym?mmdnnanﬂﬁngr@h@@dﬂbﬂémewr the invention

IS essenti afelordrB&ns 85Pendsd (M]ﬁ"\g afe@b bé B&str@é’@@%@%ﬁ eQlivddngure 3. Figure 7
shows an enbodi nent of a subsea aynchi ng apparatus of the present

i nventi on ViRTRSWiNN e fg seope gnd r’ﬂt%f)tf‘elﬁlvﬁﬂﬂ'oé' 4, except that the sled 10 of
t his enb®di ment includes only a single production hub 12, which is
selectively 10 connected to the flowine 26 through an isol ation val ve 14.
The procedure for




| aunching a pig 34 using this enbodi nent of the inventi s e traIIy
t he sane as that for the enbodinent of Figure 4. It gbkhj iﬁagognrzed

t hat, l"z)r?%}]%? resent invention has been described {:ﬂUiog)o%H on to the

preferred nts thereof, those skilled in the ar nay devel op a

w de vari at;'nﬁgt o;lasngerdu'ct ural and operational details wthout departing from

the princi nventi on. For exanple, different features of the
vari ous enbbdi méneepasatys toelasenhisi9agl of morg pigs e e flegineavbishris Bdly her ei n.

Therefore, é&aﬁemra%%uebamaaf@roetreqpp&aeea&ﬁrruﬁg to cover al'| equival ents
falling within the true scope and V&ﬁlrl of the invent aZ@bBSOJUN

2005 VID 021068856 PEHERRED? BEEHS to Whih the sovsee phwey Rl is qonnact paratus for
| aunchi ng omerv@fchr‘rmrne:opmgzs:catrmh@wtatﬁdﬂmM:mer‘re which is fluidly connectable to

a source of well fl Lél(g’it"&?ffﬁ %%eggwg%ijhggrséﬁ%%ﬁ?ﬁ one first hub to

whi ch the source of connec isin
communi cat i fowlipgit h t he rovrArne a first valve which is positioned between

the first hub and tl&%ecédd@r%bvﬂ@h isAn S6EARcARPwiRing Moknel N conmuni cat i on
with the flowine; \ﬁ,mpﬁ ri]hcg_lr which is re vabI conn&Etabletothe
second hub 10 and RFEAE g remgyalhy conned % W5t one Iaunch
val ve whd c haridswhidbSiotnipdsesd bet ween a pressure source and the pig; and a

| aunch actuator for sel eiqél\’/eolg %peni ng and closing the 15 launch valve; |
wherein the |aunch actuator is, &ontrolled by a sighal which is

~conmuni cated through at gt legsitone haunglf valverhighdy Pesitioagd ketwesn 2 ont rol  and

‘service lines t gs@égolﬁ@mg@{qug tsfga control and service unbilical for the
source of well fluid. 20 further conprising: a

P e ot whi oh e o plgineh BraBP R et orfe Ao pidiiE e O

15 taunch valve;
wherein the launch actuator is controlled by a signal which is
communicated through at least one of a number of external control and
service lines that are connected to a control and service umbilical for the
source of well fluid.
20 2. The apparatus of claim 1, further comprising:
a fluid conduit which connects the first hub with the launch valve;
wherein the pressure source comprises well fluid from the source of
well fluid.
3. The apparatus of claim 2, further comprising a kicker valve which is
25  positioned in the fluid conduit.
4. The apparatus of claim 3, further comprising:
a kicker actuator for selectively opening and closing the kicker
valve;
wherein the kicker actuator is controlled by a signal whichis
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.



wherein the pressure source conprises well fluid fromthe so wel |
fluid. 3. The apparatus of claim 2, further conprisi ng’-}aﬂk“:m ve which

is 25 po inthe fluid conduit. 4. The apparat f claim 3,
further c %’?8@%%9: a kicker actuator for selectively gﬂggﬂﬂﬁﬂénd cl osi ng

t he kicker val ye; erein th el yactuat or i S con d,by a signal
which is 30 coﬁ'rmnﬁ@%?%?fr?tﬁ?%t‘fgﬁng URRER SOMRSISINO Gy Sef ‘é%e’teé“ﬁhcg control and
servi ce | i niepositiobed feteearppasetond hdf arel the flewdine.f urt her conprising: a first

actuator for sefect ngypa%@&l,flm,rﬁl@qu,qﬂeggg,rg,glstnge first valve, wherein the
first actuator is controll mg whi ch™1's comuni cat ed through at

| east one of the exP&pFRId aEB'H'PFFS’fs Veéié?Rﬁ"tE‘@ ang gleging hegegand 2005 WO
02/ 068856 R@EMelUS02/ 05372 6. The apparatus of claim5, further conprising a
second val ve which ition etween t second and the flowine.
7. The apparat us of W(r:' rae%q'%%secf)u(r??%éa N So?ﬁ? r° H&aségnge‘g%ﬁﬂ' actuator for

sel ect i vel ycoppeumicalgd drolahl ab isiastgpne Iqéthsestemdl COBtrqlahdfet,%rvmh&rn@ n the second

actuator is congyrol hﬁga@érﬁus%fg@ﬁ,l, -{Wﬁgpcbrﬁpnsg,gnnum cat ed through at | east
one of the external control and service Iine appar atus of claim

7, further conprisi Aduidgondyilivhicl GRRRects t%frﬁtwue&’ﬁﬁgt?tlgurtcﬂéfa'ﬂ?rst hub wi th
the | aunech ardl ve; 10 and a kicker valve which is positioned in the fluid

conduit; wherein th fluid fromthe source
RIGIANE SRR G GO kG5Bl

of well fluid. 9. The ap ara her’ conprising: 15 a
ki cker actuator for Wb@'ﬁ@dW Dféwlr%welrﬁewgmaws@‘lelbﬁwﬁg’omﬂbe fousteeot  val ve;
wher ei n t heydgifgiger actuator is controlled by a signal which is

comuni cat ed th& ougtil at | east ope of the external control and service
| i nes. . he 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
setvice 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 o the first and second
hubs;

a second fluid connector which is fixed in position relative to the first .
35 and second hubs;

10
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10. The apparatus of claim1, further conprising: 20 neans for fluidly
connecting at |east one of the external control and se ﬁCfUN 2ﬂ@5\Mth t he
| aunch val ve; wherein the pressure source conprises fl ué f ext er nal
control aM®'%8e%6ce |ine. 11. The apparatus of clai m POVGEREFEEN t he
connecting neans 25 conprises a fluid connector which is nmounted on the pig
| auncher and whi ch i&nyniber pficgnigp! aathFRiviecsandidis whilch-are Renrieglédich val ve. 12,

The appar at bawedn thé fistankilsecoMagiur ddnideerd; bid d connect or conprises an MX.
13. The apparatus of c in the c?nngctin means . 30 conpri ses:

| aim 10, . where .CO
a first fluid conneé‘fe@f's\%/ﬂ'iie%}ﬁbfisw%glﬁmg%?ﬂw PR OEREST PSP control  and
servi ce | i ntvicdemneddrainditte thinchdalvey position relative to the first and
second hubs; ajgecafnd bLAthds SUMRRGE Qnaadd LS bl e kion relative
to the first 35 and sgéili))n‘lé fwbs;I 10’ 39%{@%{‘3%&%55%%@%
PCT/ US02/ O5%7PS& nunmber of control and service conduits which are
connected between taheird fiuidéonadttorsemnigkixet W ghskion raRhetShepRd Means for

establ i shi ' municat i on _hetween the second fluid connector and
the I aunch Suil S B Eh R e dF E el BF S E uner ol n the 11 ui d
conmuni cat i on neans a figidmondtediichds cénneclatilé bétdeerotheeetad antithidd is fi xed in
posi ti oRgr ep @i donfedi®st he pig launcher and which is fluidly connected to
the launch valve; and a fluid conduit which i s connectabl e between the
second and thir & 16" PRRAEELAHFRIT d.svherain the fiest sgprndanddhigkiividl aj m 13,

wher ei n t hecohhdctdrs esebconprigagh Mcrd fluid connectors each conprise an MQC.

16. The appar at o] |.ai % f rtz conprising: a support structure on
which the fi rstlr%ndtrgée:g P gt caip - Turtie? CBmpriing:
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 {aunch 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 I
wherein the signat 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 weli fluid.

11



15 nmounted; first neans for coupling the external control and servi i nes
to the support structure; a nunber of control and servi d}gébﬂ&ﬂl %ﬁhich
are mounted on the support structure and which are connécted to the first
coupl i ng WORHES0 4 first conduit which is in comunPEETPBHS th the

| aunch actuator; and second neans for coupling the first conduit to the
control and sef&i cdheapRaiRtsor dRiB ! &ifWHeReOTRMSEY and second coupl i ng neans
are nmounted on the a2acaidapaddit viichucithtb@muainationtwethehelatdvd vaivgnal for the

| aunch actuatQr.is ni [ he. Lnal r ol d service
condui t thr%ﬁgﬁm?ﬁ%&ﬁﬁgé?d%ﬁhgggﬁgﬁ%h%gﬁﬁF?ﬁgﬁﬁ%gﬁ%%ﬂgﬁﬁg?ﬂgpfirst condui t.
- 17. The app@uplinggneshsicl ai m 16, further conprising: 30 a second conduit

whi ch i ssconnected RBLNREARe bRSsUré ScthcetidmpASd fulBrons&fedithecoupl i ng neans; a
third conduit which is in conmmnication with the |aunch valve and which is
connect ed tSaHE cRURLY EHAWUINES-t hr ough the second coupling neans; wherein
the pressure source conprises well fluid fromthe source of 35 well fluid.
11 3 0 JUN 2005 WD 02/ 068856 PCT/ US02/ 05372 18. The apparatus of claim 16,
further conprising: a second conduit which is in communication with the

| aunch val ve and which is connected to the control and service conduits

t hrough the second coupling neans; 5 wherein the pressure source conprises
fluid fromone of the external control and service |lines. 12
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