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| NVENTOR: PETER STRACKE, W LLI AM CUNNI NGHAM FI ELD OF THE | NVENTI ON: 10 30
June 2004 CLEGG M CHAEL The field of this invention relates to |aunching
devices and nore particularly to subsea pipeline pig | aunching devi ces.
BACKGROUND OF THE | NVENTI ON: RppelicAGION FOR PAUENTY cl eaned by | aunchi ng
objects into them and propelling 15 those objects under pressure to a

~different pgiftgin the pi p@&iﬂ@&?%i&tﬁ@ plrect known as a pi g3 Bme 2004
I'n the past ﬁ

captured. Pig raunchers use ave been built sufficiently large

to encl ose i gs whi n | hed, .l ue On t
probl5em3 inw ns usgﬁﬁ?thge%% =nvgﬂw‘ﬁ“§§ﬂul(3ﬁ€@@ p?%@éﬁr&i‘

| auncher is LM@E%‘ am up agai nst each other) precluding any pigs from
bei ng launched at all. O her devices have involved 20 | oading nultiple pigs
inacircular layout in a rotating barrel and sequentially aligning pigs

with the | amElD O THE INWENTION®Bt e rel ease. These devi ces have al so proven
to Bg | arge and cunbersone and have required significant maintenance to

ensure proper op i L -1 i i on of
the cylinder mjtﬁ%?E%R?%Uﬁgﬁh%%@ggé%¥B%ﬁggﬁ%%gﬁ%%ﬁ%ﬁggﬂ%gﬁg%P%EC@%hgﬁth
designs, thus requiring an oyerhaul of 2 5 the pig | auncher. Typi cal

exanpl es ofsﬁhﬁaPﬁﬁhE%%% HCEWENVERE past can be found in U S. Patents
5,873,139; 5,219, 244; 4,709,719; and 4,401,133. In the past nultiple pig

| aunchers hBA Aeb e INNEREIOINnal pigs such as bullet or
cylindrical shapes or those that have nultiple cup shaped bushi ngs have

beenp | aunched oPgpelibearkiffuéntBnalfees bpmnclﬁﬂégbjeecs_tmaf thefeanA 26 Mling
invention is to launch 3 0 a series of such undirectional pigs froma

co n housi . - j i j

Gesigns 1 ° e obiec] unliireift SA3ucian, BERH WA e BeRbRL Mk o
sequentially launching nultiple pigs in a reliable manner. Additionally,
what i s al s@ A& issaptaredy fug F%‘n‘él?’?f%‘bﬁeéé‘f F}\ff‘é’aﬁfhaf’ﬁéefﬂ’r@%ﬁ%‘fficiﬁ?élbitlflfé‘?ﬁo isto
configure the pig | auncher conponents so that they can be assenbl ed subsea
by a 5 renvokstlyscopsemt pigs wahiclctan feR@vjchednnsémrenob| €ot oftha prebiemsanthicon i s
to be able to use an :

designs used in the past involving multiple pigs in a launcher is that they jam up against

LiLYES

each other, precluding any pigs from being launched at all. Other devices have involved

20 loading multiple pigs in a circular layout in a rotating barrel and sequentially aligning

pigs with the launch outlet for ultimate release. These devices have also proven to be

large and cumbersome and have required significant maintenance to ensure proper

operation. Additionally, due to misalignment upon rotation of the cylinder with the

launch passage, the pigs could also stick in such designs, thus requiring an overhaul of

25 the pig launcher. Typical examples of pig launchers used in the past can be found in U.S.
Patents 5,873,139; 5,219,244, 4,709,719, and 4,401,133.

In the past multiple pig launchers have used spheres. Undirectional pigs such as

bullet or cylindrical shapes or those that have multiple cup shaped bushings have belcmg

launched one at a time from housings. An object of the present invention is to launch

30 a series of such undirectional pigs from a common housing.



ROV to install a multiple pig | auncher subsea renotely froma platform and
to retrieve the pigs onto the platform Those and other objects of the
present invention will becone nore apparent to those skilled in the art
froma review of the detailed description of the prefesed embodi nent bel ow.
10 SUMVARY OF THE I NVENTION A nultiple pig subsea pig |auncher |s

di scl osed. The pig I auncher can be assenbl ed on a production plﬂéf Jge2004

subsea with the aid, of a nth referr d enbodi nent, the pigs, are
connected to each %thﬁ@“m Fin E%BESVHSPS e§1§P%§a$ﬁ@l%lL@CPI§H"\ &} Pigs

configured to capture the next pig to be launched in such a manner that the
15 spi ne behilaghching deviae veiiclysmeapableof keqaesthrlyrlamghing meltiplopigekaaplieble
coiled tubing or wireline. Sequential valve operation shears the spine and

appl i es pressyimchedddiflondls, What id Asd @3nehe]dndid Loy Eﬂﬁv&aﬂﬂg REeR@slenfifie Pi g
detector and onto a platforn1for recapture. DETAILED DESCRI PTI ON CF THE

DRAW NGS Fi g.. |on tlona f th unc rior
to | aunchi ng o# Jf(ﬁ]ﬁ%ﬁeot% m:ene? porﬁansso ﬁWtQ ye%netfepeflg?%fn fdﬁ? 38? {Re
next pi g has been_| aunched,; an is a schematic of the controls which
can bé used trﬁméifé)fféteéﬂt@%@hmfg(R%’gcrﬁ@@thﬁfotﬂ%Obtrhésré@tlprfrnﬁéﬁbi: ahle L DETANLED
DESCRI PTI ON OF THE PREFERRED EMBODI MENT | 1 _2 30 June 2004 Referring to

Fig. 1, a fl ®OVitoensidl haslipldpiaieiche:r dubsashesbtdlsfatt aghaorraandi legteveal ve
14. Mounted above the outlet valve 14 is the pig | auncher body 16. Body 16

bartbrosadn 1 B SAYRBIAGR Tt TReaR-L i S SN, L ARgCoRY

connected to a pressure supply..s e 5 _.shown sche al.

baseage 26 comraAPaRrEde e st REEE et st £ GBS Phicaded §escmaaﬁ»e afifabove
pig 28 are pigs 30, 32, 34, and 36. Those skilled in the art wl| _
appr eci at e t tpaefegedambediaent ealew. pi gs can be used without departing from
the spirit of the invention. The pigs such as 28 are |oaded into a
receptcacl e 38 which has an i ntSEIVA{A RESSRTEEAD ERNENWNNG t her et hrough. A
wei ght 42 can be pl aced above the top 10 nost pig 36 to urge the assenbly

of the pigs downweg %MUR Qig‘déulbs% g%: hg?qs BE ﬁ)‘@’ed gftj gslagrgchép'&gy%g 36

are physically intercon apart at a pre

assembled on a production pipeline subsea with the aid of an ROV. In the preferred
embodiment, the pigs are connected to each other and spaced apart by a spine. The pig
launcher is configured to capture the next pig to be launched in such a manner that the
15 spine behind it is in alignment with a shearing valve, for example, coiled tubing or
wireline. Sequential valve operation shears the spine and applies pressure behind the pig
to launch it from the launcher past the pig detector and onto ;platfom for recapture.
DETAILED DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional elevational view of the pig launcher prior to launching of the
20 next pig;
Fig. 2 is the view of Fig. 1 after the next pig has been launched; and
Fig. 3is a schematic of the controls which can be used to operate the pig launcher
of the present invention. |

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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di stance by a spine 44, which runs through all of them The spine is
preferably centered in the pigs, and it needs to be sufficiently rigid so
as to avoid buckling under normal use within the receptacle 38, and during
normal handling until |oaded into the passage 40. 15 It should al so be
sufficiently flexible to avoid damaging the pipeline as it trails behind a
| aunched pig 28. As shown in Fig. 1, the body 16 has a top cap ?@Jm%%ﬁﬁg IS
secured to the bal ance of the body 16 by a connector 48. Connector can
be of a type that®<EB8 Qg bppdakding m%@?e%bfé*ﬁﬁﬁ hdlaghichentdashed tieputies
illustrated in Fig. 1. In the preferred enbodi nent, the connector is of the
type which caivelld. d&zintad desethelcadeovaldi hssentilbeéain2hér tidyH 6amBoN6 has
Accordingly, the | ower portion of body 16 can be left in place subsea and

the cap 46, nalonogu {ibh et SLRAE 3880388 hhORARMA Ml ihe 26S f 36
can all be gsgeggled W an ROV, At é%e top of fﬁ%tggﬁegfggﬁé&%ggyggé cap
50, which i so of .a., F design which s, adapted to be renoved by an ROV.
Accor di ngl y?' “W%‘Qrp%qgs}%g valye 2586'h§hﬁ%c atefl 5 2 BRASSHTE SURRHY BRHTFE t he
equi pnent shown in Fig. 1 as described above, but it can a~so be used to
rel o&d pi gsshowmsqhasetcgely4d pimr 24. uh tphesagd 26nahesinicAtepiaodetheaextrpip® bes of a
type well known in the art and is installed in the flow line 10 downstream

of branch 1% sendd¥s Mb&ledatdve 4086 B¥ids 0, 2, 34 9RAl36 THgly gl ih

| ocal ly at the detector 52 or at hénsg¥$acb.’5 I'n Fig 1, ??“?g clear to
see that initjal openi of .inlet val.ve 54 allqws .the pig.28.to fall .
downmardl y (il EppRTRURE et e bl e sl i rpBebSapicin .
The pig 28 is of a predetermined |ength to expose a portion of the spine 44
i n al i gnmenef fetinvention; t Bre Bigs whthcks ¥8 applordeeintdy recapticiands tihech hisetn val ve
54. Valve 54 is a well known design typically used in subsea Christnas

trees and thgémalassage A0S NG (Agethe®! S, @D@e%@&li@aﬂ bepabid adove &e top-

delivering a sufficient force to the cutter 56 to cut typical wirelines in

energency sit | I h | Lon shown in Fig.. ctuatjon of
val \E/Lg 54 se\blgrggﬁlﬁ%ggptuf%enﬁlg Sst%ﬁfe% lysfg)ﬁ?g%ﬁ O ”t“ﬁé‘ﬂgi ?58‘5{1{1 %‘?18%5@%391?3?‘1“"

bet ween pigs 28 and 30. "Vith the spine 44 severed between pigs 28 and 30,
val ve 22 i sThepigag@ireughaiare physisridvingscannpeted and waemsiaped abarpredestdnad i s
open to allow escape of the pig 28 as shown in Fig. 2. Fig. 2 15

i Il ustrat esditapes by 95piné 44, Rehiclutuns Birdeetidll Whh&h. ThayihsisWrdiBrabiydkedBredAt the
instant of tinme Chat is depicted in Fig. 2, the next pig'30 is sitting on

{0 O oUt gD e AN EBIR BSOSl gRadc RIS AP LY ELS 1
are still | Hibinan Heepablooth HOCupia | BASLREl PedurioRerapee 36

15 It should also be sufficiently flexible to avoid damaging the pipeline as it trails behind

a launched pig 28. As shown in Fig. I, the body 16 has a top cap 46, which is secured to

the balance of the body 16 by a connector 48. Connector 48 can be of a type that grabs

two opposed flanges and holds them together as illustrated in Fig. 1. In the preferred

embodiment, the connector is of the type which can be easily assembled or disassembled

20 | with an ROV. Accordingly, the lower portion of body 16 can be left in place subsea and

the cap 46, along with the receptacle 38, loaded with pigs 28 through 36 can all .be

assembled with an ROV. At the top of the receptacle 38 is a cap 50, which is also of a

'y

design which is adapted to be removed by an ROV. Accordingly, an ROV can be used




2 0 stops forward novenent of all pigs with a portion of the spine 44 again
perfectly aligned with the cutter 56 for repetition of the process

descri bed above. -4 Fig. 3 is a schematic representation indicating the
use of a sequence co WeL r~4 to regul ate the operation of valves 13, 22
and 54. The sequence of novenents has been previously described. Those
skilled in the art will appreciate that the configuration of th 4P g
5 l.auncher itdtostyrtatiedali thefiqgipnnaiicousinflog. keasiesasisemboye, byt amwaRavoda
permts reliable operation of sequential |aunches of pigs froma given

housi ng 3S. kB& tdietsadGags @td pAaSade WBUBE fUritePIalRRE NG\ B8 defbcRorS2NNES o lybe.
which is renoved to facrilitate loading all pigs into housing 38. Thé spine

44 keeps the essary, spacing. avail able.so.th jam.ups dq no ccur. The
ini t o be RAFERNEERYRRRSBiRea e o8 i Bl PR RRS e s 10
- be set up and renoved by an ROV. Cap 50 and valve 54 serve as the required
tw n isol at ivdrendemiE gees ot iasegnal i gitea aibel loeally dttlomalatensorsiR drat ghe sTifece.

precedi ng description of the preferred enbodinment is illustrative and by no
way Ig mits the sgames.df itihide1esethal RURNbpHInSE iERE WNIod 5H RGNS 1R (A DB
whi ch appear bel ow. -5 CLAIMS 1. A pig | aunching apparatus conpri sing:

a housi ng; Lur.al i I initiall < eac
ot her For pﬁgééﬁgﬁ'{%?%ﬁ%r@ #égéﬁ%e gfgﬁg{ eg[%csl&e%fg%é of %Z@b%gg‘“teglf}r‘ ceTheeaPég one
pig for Iaunching. 2. The apparatus of claim1l, wherein; said pigs are
attached t o 284&Rl dpreetegningd fngHelosrRPIfetiPTIer ahthe spmsetdp phieamest with &1 ai m
2, wherein: said housing is configured to stop the advancenent of | owernost
pi g at a | ocateods whishds satrdtedepat@kingnhe evecerl cadd. s @parcadeiseneepkgowi om
anot her.
design typically used in subsea christmas trees and their associated running tools and has
10 the ability of delivening a sufficient force to the cutter 56 to cut typical wirelines in
emergency situations. In the application shown in Fig. 1, actuation of valve 54 severs a
portion of the spine 44 in the situation of Fig. 1 between pigs 28 and 30. With the spine
44 severed between pigs 28 and 30, valve 22 is actuated to open to provide a pressure
source and valve 14 is open to allow escape of the pig 28 as shown in Fig. 2. Fig. 2
15 illustrates a portion of the cut spine 44 which travels with pig 28. At the instant of time
that is depicted in Fig. 2, the next pig 30 is sitting on top of cutter 56, which remains in
the stroked closed position. In Fig. 1, the cutter 56 is shown in a retracted position.
Upon a reopening of valve 54, the weight 42 will push down the assembly of the
remaining pigs which are still interconnected with a spine 44 unti! the reduction taper 20

20 stops forward movement of all pigs with a portion of the spine 44 again perfectly aligned

with the cutter 56 for repetition of the process described above.



4. The apparatus of claim 3, wherein: said configuration of said housing
conprises a taper. The apparatus of claim4, wherein: said pigs are
separated from each other by a menber which is exposed between each pair of
pigs. 6. The apparatus of claimb5, wherein: said separation device
selectively severs said nenber. The apparatus of claim®6, wherein: said
separation device is operable forma closed position where it s%r%t all
unl aunched pi gs f oFigodvistk softeramicapprsqosidniindicairgrte ude cflalseqntoto edy to
drop onto said taper, Followed by a closed position where said nenber is
severed behi ng, rhgggteg& mcépﬁ?étioﬂ%f%l@@lﬂ}b%ﬁ@@d. §he IR ARRGTARSWEnALs 12k 8L 7,

further conprisi Ight on said pigs to assist theminto droppli ng down

toward said taper. 9. Th pparatus of claim8, further conprising: at

| east one conPFgc‘f’tOlu?)lﬁdS?frg’S&d housi ng whi ch can be made or released with an
ROV. 10. The apparatus of claiml, wherein: said attachnment of said pigs is
acconpl i shed by a Fhefisskilleg ipdia arbivilbRrpmsiels tha thy porfesnryianeidhe sahsga piggs.

| 1. The apparatus of claim 10, wherein: said nenber is aligned with said

separati on deMufichepilliBiratsaidFepatlaik oo cdey hiembss Hyedd ROMVechdbbrits a1l :b1es
said pigs to advance in tandem by a predeterm ned anount. 30 June 2004

12. The appar .of «claim.ll, i nat.L.on dewhce: s r aid
menber above &ﬁ]egftfog\,%ffs%@getﬁ%llllgaut\[{\%%éﬁf g%?@ﬁ alsgg‘aeglrh%%@ "’S’?’ g\/lthf)ée%%?%auazlc Yed.
13. The apparatus of claim12, further conprising: a taper on said housing
to stop the | Wadehine hoysinadd i seirderiuhe shidd) s gHaeved toHag liae wadias atlinse
device. 14. A pig launching apparatus, conprising: a. a housing; b. a
plurality of inf RouseptiSonke spingstdadict prthe dedessaepghrciizhenilatdasalthpi jgm-tosi dug
insertable in said housing for |aunching one at a tinme; and
not occur. The unit can be serviced subsea by an ROV and can be refilled. It can also
10 be set up and removed by an ROV. Cap 50 and valve 54 serve as the required twin
isolation devices to isolate the wellbore from the surface.
The preceding description of the preferred embodiment is illustrative and by no

way limits the scope of the present invention as defined in the claims which appear

below.




C. a separating device capable of separating one of said pigs fromthe

ot her of said pigs, wherein said separating device functions as a pressure
i sol ation valve. 15. The apparatus of claim 14, wherein: said separation
device is capable of selectively breaking the attachnent between two pigs.
16. The apparatus of claim 14 further gonprising: a cartridge to support
said pigs which can be inserted by an ROV into said housing to |oad said
pigs therein, /N./NFg/Ng/Ng/Ng/ N, 3 /NIl (4< x{+-|39=H) s 30 June 2004
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109%9& §) - 6" TAOYArdtds S claim 5, wherein:

said separation device selectively severs said member.
7. The apparatus of claim 6, wherein:
said separation device is operable form a closed position where it supports all unlaunched
pigs followed by an open position where it allows for one pig to drop onto said taper, followed
by a closed position where said member is severed behind the pig resting on said taper.
8. The apparatus of claim 7, further comprising:
a weight on said pigs to assist them into dropping down toward said taper.
9. The apparatus of claim 8, further cormprising:
at least one connection on said housing which can be made or released with an ROV.
10.  The apparatus of claim 1, wherein:
said attachment of said pigs is accomplished by a member, a portion of which is exposed
between said pigs.
11.  The apparatus of claim 10, wherein:
said member is aligned with séid separation device after said separation device is

retracted which allows said pigs to advance in tandem by a predetermined amount.
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SV () +éa d/sgp]é%a?fﬁ)%%?e%lgce 1s< ca?aa e%?selectively breaking the attachment between two

pigs.
16. The apparatus of claim 14 further comprising:

a cartridge to support said pigs which can be inserted by an ROV into said housing to
load said pigs therein.



