;i e3e= s:ppatr(rXr6rT s& Tl TLE: SUBSEA Pl G LAUNCHI NG AND RECEI VI'NG SYSTEM
AND METHOD OF USE AND | NSTALLATI ON BACKGROUND OF THE | NVENTION Fi el d of the
| nvention 30 June 2004 This invention relates to a pig |aunching system and
.a pig receiving systemfor use in cleaning a subsea flowine. This
invention further relates to a method of propelling a pig through a
flowine using a pressurized accunul ator, a nethod of assenbling a subsea
pig receiver in a flowine using a renotely operated vehicle, &bduaeetdod
of coll ecti MprELE:anpl e froREBSEX eaPIGOWMLABNOHING anAageunul at or
connected to a pig | aunchemprrrvesGrsvdiTom ANE SEEPHOD gt Conventi onal

surface | aunched piggi ng sysEeAm P(SPARSAATDAY | i nes used in the transport
of oil and/or gas, requires two flowlines frmmthe host facility to the

well. This doubles the flowline costs as conpared with installing a single
flowine. For distances where the flowine | ength exceeds thirty (30)
mles, the extra cost associated with installing a second flow ine can be
highly detrinmental to the economic feasibility of the project. Prior art
met hods of propelling a pig tBA&KaE b Y ERTH

SNHGE AN a¥e not used

pressuri zed subsea accunul ators. The present invention provides the ability
to launch a pig into a single subsea flowine using a pressurized

accunul at or Jand tRield af the Inehtibgve the pig in a pig receiver, installed in
the flowine. SUWARY OF THE | NVENTI %{Fme aspect qf the present invention
is directed towardisinysniiondelaieyito e, %Wgﬁm@(‘}iﬂrﬁrﬂlg&ceﬁlw e far use in

conpri sing %1&9&%%@&5%{1&@%@%&%%05 hm%}ﬁms%ﬁ%oaofgﬂre%@%g?p\g%ﬁ%g@m

inlet. The syste urther conprises a pig recelver nmounted t

hub. The recdiovdineasingr resunzedmstenulbod\a etheédhofragseanblingrassubses pigweceiver in a
sufficiently, large to contajn a pi ized to aprasiLv .clean the flowine.
The r ocer verlooliod Sngpacnoivherdidistisks fad FmaRb et died e Hule Fapastisy
The recei verdulieNRing @Rt bnEioRdoirkb @l toepiilamche acent to the inner

vol ume. The outer 1 ~ 30 June 2004 body of the receiver conprises openings
| oge enough to allow debris to pass through themand small enough to
prevent a pizg frqjgsc "su%in%gtﬁet};rp&%them The system of the present
invention further—comprrses a prg retention nmechani smnmounted in the

recei ver. Anot herCoasfitivhalgirfadedapichaipiggingsyanins for sutseslflow tihasasddimthe tardport

nmet hod of inj ecting a pig.into flowine conmprisin | aci he pig in a

pi g I?:Jn;:hergflﬁ’ﬂﬁfyﬁgg%%ﬁg‘g?%ﬁv‘? O‘S.hqebﬁ"f%g? gg%éajf'ﬂlé)‘gégﬁlbe ‘Eiié;;ﬂg‘fbgftg‘hd

an outlet. N A
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connecting l'itne insta of a pressurized accunul ator
and the i nl dé¢ngf extchels|thivny¢3Bmibesythe egird orst Hsonidtéd with msialing msecorfd flawlime can

al l ow pressuyri,z luid to flow fromthe .acc | at.or, through the

connect i ng heﬁ'éégya‘ﬁw?lﬁ?%ﬂf’ﬁ%eTcé’ﬂﬂ%'ﬁeftFasﬁe%ﬁgioxglét%qﬁ?topeI the pig into the
flowine. The inpggtiPmeihddfbfpRopbllingGieehtugia fibged fRoviadeiiage Rt Giedressurinbd ch
a pig launcher is mounted to the sanme connector hub, to which a pi

recei ver mayibsea genyenilaters. The persgnt ipysRting pravides HisADHity &9 launehe RisBforHEngs g

into the fl ' ' gmh cdunfid [ @ i la did k&

poi nt a val \%}gﬁ%eﬁﬁfh’gﬁé Pgﬁg%ﬁ’}e&my Lé1 opendetﬂ- ‘{Ag tg‘mltegvh:\'/év\eg}'% ?Ip%hér%é pr egesfhre
to propel thestgledid thetflooviimest facility. Anot her aspect of the present ,

invention is directed to a nmethod of assenbling a subsea pig receiver in a
flowine, conprising attaching a pig receiver having an inlet section to a

downline with a sling and | oweingiA¥eY OECEIN BUVERTTONhe sea to a | ocation
above a connector hub on a flowine. The nethod further conprises grasping

the receiver witPng aspaebobihe prpenhinvantieshis directed, lvwagd RIS FesRiving) SysterBeathed
vehicle to p

and connect iclﬁtgn%ﬁﬁées qﬁleok"g%n\% tecP z511§ ggljtngg cg{’%%#? H{él?%t%mt{t%ﬁem? meéé}%lglg rg@gg &%rer%&t eg

inlet secti qAleMheis{tert GirtRe temhphiaeh a pig receiver mounted to the connector hub. The receiver

i}

comprises an outer body defining an inner volume sufficiently large to contain a pig sized to
abrasively clean the flowline. The receiver is capable of receiving a pig launched from a host

facility. The receiver further comprises an inlet section adjacent to the inner volume. The outer
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The invention is further directed toward a nethod of collecting a sanple
froma subsea flowine. This nethod conprises a establishing a pressure in
a sanple collecting vessel that is |lower than a pressure in a subsea
.pressurized flowine to which the vessel is connected. This nethod further
conprises opening a flow contm device in a comecting line installed
between an outlet of the sanple collecting vessel in the inlet of a pig

| auncher housing in fluid communication with the pressurized fl3Wuna@&p04

wherein the [ ' . ool ow,control device, is
opened for aﬁéscﬁ,:ﬁff %ﬁ@@%@g@@%g Eﬁﬁﬁtﬁ Iéfg& g‘?qug\gv?op&%)(?’e%%“ﬁlttﬁpﬁs ﬂ’go‘fMF‘PraB%
the flow i neymalhermugh td previntu pipfesm pasidgitiooeH themy a56 8Ystem o MESERER ! AN nFhn
THE DRAW NGS. 30 June 2004 Figure |Ais a side view of the pig receiving
system of t PIERODANSER § Bif T GRionHperhamismpnquited 18 therecaieays of t he pi g

| aunchi ng system j | . B ' [ ect i onal

vi ew of '? heypi g rgé%tibe[:afsﬁ%? t eprggré}égg%ng?%{/s?yrf? ‘:"%%O%ﬁ%%au[r%%&%&)?fgma g into
di agr am of a2 fevhuelcahprisigpbdingtha pig iy d pif teuactidr diohiing caifnet o€ ts 65&Mhe. The

invention. Rigure .4 is. a block di agram of met hod of assenbling a subsea
pi g recei verhq%ﬁmé'hf"? WD?%@“C?WQ gt g&'@% d&%P?IBW‘SBFPW &f1gv contisl device

di agram of gpR o 1; i : I

present inventi g%%%ié‘éléﬁl?f)g%}ﬁﬁdé\? %%ﬁ?%%%ﬁ%%%@%@ﬁ%%@%& g’ﬁelg{(ﬂg?e
- the present lppnchen hesingsfodasefficiedt towst of fimpitg allewairessmdzed)fhiid@ o fbwdfom the
conprises a flowipe 10 ¢ ri sing a.connector, hub 12 nmounted on the
flowine and cguqzﬂ?la{?)ﬁ’a oélég\%foﬁcgg%l”% IntR the lapncher housing ta prpgk e pigdnto
enbodi nent, théfodliaa i ne conprises a curved section adjacent to the
connector hub. The system further conprises a pig receiver 16 nounted to

t he connector hublheTRESHtSECE alsp ditsipd e 8 Pigteupchieg ststedy inl $hiphfd pignigusher is
i nner volu 1.Gl i . DI ized t asi vel

cl oan 1 he. a0 theaidna B b, kAR Al tecliBl e e Shnictel Ao Bia e
an inl et seds¢apabl22f hdhatdegithe pig iitb ehel flowdine yuat pu¥bthe B2l HBMPoind FrbBUREwste-
The outer body .of the receiver conprises openings_ 24 |arge enough to allow
debris to pé%émflh% yhin the Hewlhine maphe openes g allew welldlpsrandpresserete prepplabepigg
through them HehoR@eiptef erred enmbodi ment, the receiver is vertically
mounted,. as shown in Figure A In another preferred enbodinent,. the

recei ver conpri sewsnatheriasgekt afahe/ preseht inventivhdsldirevtddte aimdthdd ofasseatiing ai sibsea

Figure 2. In.another.preferred enbodi nent,. the.check valve 11, is a flapper
valve. In aPht éﬁ‘cglrvfléﬂpg%(g’&’inﬁ’e‘fﬁ“ipnts% Fragilipg a,pig Gepives having ap iRjetsction &pa

section 17, dowhBRe ®ftBUGhng MdNewéids thRcA¥drims theQBa Rfa 18cdiod abéiR cbﬁﬁecmr hub

receiver when the top section is renoved, as shown in Figure 2. The present
i nvention i & &vliner eThemethd fugieg comapriseh grigping thearseivampvithsi requotely operated

pressuri zed ,ag; : i i i j MW.th i g.auncher 9 as
Chonn i 1 Fi qegctdy it e bl boea OIS BAhd AR, iBle oo oP e 0GR o e
it can provicdenestdrfliubj ant cqphesingnie: teteipgrapehe fAowlimlat I Erte2f04 bPiv@eh MHelinlche
flowine. Irg?% Bref rred enbqdjnment, an injection |ine 7 connects the
accurmul at or S¢5P RBd eFomaeIiEP- as shown in Figure 1B. A flow control
device 8 is Ins_tqhkﬁ@ehﬂoﬁﬁamu&&ﬁm%wm,m&ﬁo@mﬂnmﬁg@s pié £t o kbsda
preferred enbodi nent the accunulator is pressurized wth nitrodgen an

seawat er. ' fHpWding.nThis mpashpdaemprises acstablishingsa pressiug in esamplecnllentiop xeiselthdt5s
nmounted in Lecel ver S i n. Fiaur, . ln th referred enbodigqent,
the pi g rot ShroRErh ERSER S3RER el Bl bR ARG hen iR e
15, nount ed merhodfpakértcentpriskspeding Aowrbatolsievics Brh cohfiecting @b afitafle@between
co~gured to project_radially into the inlet section after the pig travels

past them s#&¢IPUtlpapf theesample vebgcting vepsel in thenindpt i Bt lsuasher howusipgién fluid
flowine. | oW R Bleh J i i

as shown i necl,zliﬁgﬁ?%g%? Anot egr?gsa‘ggggﬁbo t ng:%&ﬂé%ﬂ{;ﬁﬁi%ﬁ% ??cs? d@'&l g’c eed _
toward a neflawdontrolideyiee is apgneal fpr gpuffidient afbawtiof time twatiomi roceys Hitid ¢o figw fom

pig in apig,l.auncherhousi onnected. to,afl owine, as shown in block 30 of
Fi gure 3. Tﬂgﬁﬁﬁﬁthgmﬂgéqg%ﬁFﬁﬁﬁ% &Hﬂ553¥7et. The method further
conprises opening a flow control device in a connecting line installed
between an outlet of a pressurized accunmulator and the inlet of the

| auncher housing for a sufficient anount of tine to allow pressurized fluid
to flow fromthe accunul ator, through the connecting line, and into the

| auncher housing to inject the pig into tRe flowine as shown in block 32
of Figure 3. The gig may be received by a host facility in fluid

comuni cation with the flowine. In a preferred enbodi nent, opening the
flow control device is perforned hydraulically




using a diver or a renotely operated vehicle. In a preferred enbodi nent
where the flow control device is a hydraulic flow control val ve, opening
the fl ow oontrol device conprises inserting a hot stab hydraulic fluid
.injectorinto a manifold conprising the hydraulic flow control valve, and
hydraulically opening the hydraulic flow control valve. Another aspect of
the present invention is directed to a nethod of assenbling a subsea pig
receiver in a flowine) conprising attaching a_pig_receiver havithmar0bhl et
section to a downline with a m A DRAWINGSa ver into the sea
to a location ab . | ' ck 40 of
Figure 4. This m@?ﬁ%l%ﬁ??ﬁ@% Q{c?gwfplr&f e%%g‘m%gl%s?{%g’%“r?ﬁé e%lg\g}%irn%%ogl'the sea
to a |l ocation abfiguralBdngdt vewhdtheqrig muhdhong syaem efshs prevent invehtieck 41 of
Figure 4. This t hod . further conprises_graspin th? receiver with a
remot el y oper at eJ'&/Ehe & &°18% € ‘Pﬁwﬁfgléﬁlﬁfc‘%f’erlﬂ Ry RFeSENt INVEIORyne 2004
This nmethod furt i IS : ) i l.ace
Che il et sect] oniure e B ot RS IR et B PR
of Figure 4mvghtign.net hod further conprises connecting the receiver to the
flowine at the pnterfac bgtween tthe inlcﬁ:}f seg{?&jon and the connectar hub
as shown in bl ocK'SFE B 2PIe5H dLesiam ¢f g met BFF LR A IRSHRE TeCENEr B FHRRURE ng
i s acconpl i ghed phyeitatidngiah! Y. Anot her aspect of the present invention is
directed toward a nethod of collecting a sanple froma subsea fl ow i ne.
This nmethod conpFigyesS s btk dingramg of 2 pregpshpf eollerting asapble foah hesbseafowdiss el
that is |lo . re in a subsea pressurized flowine to which the
vessel is %ﬁ%é?@égﬂg@&%ﬁ%&m in block 50 of Figure 5. The sane vessel which
functions as the accunulator in the pig |launching and receiving system of -
the present invention can function as the collecting vessel in this nethod
nerely by reducing the 8] EPREFERRED EMBODIMENTS -k 50 of F

awre 5. In sone ?ﬁ@ la.k[%%g %)P&%’pr.ésgnt%llénﬁgﬁ lig&?écrié’&)éo@«a gﬂﬁ%lsg%%%ch

vessel with a volune S ‘'substanti a ess than t
accunul at or carspribes 1 fooovljnenidt ¢omprisingha ¢dnmeqonhibail? atvuntpdamdhe Aoedive agd aydd em

of the present invention. This_nethod further conprises opening a flow
Cont rol | devPEREEY Jof AECH B FIEFfol AL SBF s SERBGeRh th A9 wkncqompgises a
sanpl e col | geléd@ 6 8GhcenhiolthecdnBb@ér b, @ PI g | auncher housing in fluid

comuni cation wth the pressurized flowine, wherein the flow ine contains
processed fl ui d. Thensystem éhuther edmprides di pig receivehd6 apenieddgoitee gemeconiad. The

hydraulically b t el hicle. | h iment, th
ohent ng. may T SRR A B, L deriniag i ier R A0 SirARecE LB Peetitr
a suffi ci enpigairedidtabpdsiviely Beah Shed owditve 2k SHERSA Bidurd i A TR bdedWr fir@Bt dotrises

flowine, through the | auncher, and into the vessel as shown in bl ock 52 of

Fi gure 5. |#niglghsestion2@@diandns th the immer Yahume, s shayen indiigure A do fipe iovtes bedyoxfithey
the flow cont.L. Vi ter | open far r l.egted ti as
Shown 1 bl BERYE SRS, Shenitles i pBC MBER PR Hetie o o BRELE Rl ord R

the inventi edbugh @ prel¢in bipad frv@ pasitxidoagiathemy. Vari ous changes in the size,
shape, and materjals, as well as in the details of the illustratjve

enbodi ment's may BEURREICTHY FReLRAIh AP FoRTAGREY BiorRtet. 28 phavenigEnfon.
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conprising a connector hub nounted on said flowine; b. a pig receiver
mount ed t o sashdwoamFiputed?. hubethergireferetanteimennipe clsickyabm 1duis e flapged yalve.

defining an_inner volupe sufficiently |large to contain a pi ized to

abr asi vel y B LRFCTE GEPPURER e el TREE L b RBIED R (PRt R o I e smotigh t
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enough to allow debris to pass through them and snall enough to prevent a
pi g from paBigifed-t hrough them c. a pig retention mechani smnounted in said

eceiver and . POSHId S0GH, i3YGHoh Wl bl 6908 LUMIRLI SO BB hOPAE e

said receiver in or ain a

| auncher compresRebrtld mahd tb@muhivsion?witl b @is laahehtr Of acitmwmid Figdre 1Bi igai d

receiver is vertlcal.l y nount ed. ) . .
ator is connected to the launcher such that it can provide sufficient pressure to propel a

accumu




3. The systemof claim 1, wherein said receiver conprises a check valve
mounted in said inlet section. 4. The systemof claiml, wherein said pig
retenti on mechani sm conprises at | east two spring | oaded | at ches nounted on
. opposite sides of said inlet section, said | atches being configured to
project radially into the inlet section after the pig travels past them
such that they prevent the pig fromdropping back into the flowine. 5 The
systemof claim 1, wherein said receiver conprises a renovabl e Ibpnseft)#on
| ar ge enougpigtiftolBé fTbwlihd) ElnSrkRAtd SRbsdinRnp bf idié®ith Stk § cHRERIMES 204181521 d
top section is renoved. 6. The systemof claim i further conprising a pig
in said pigtotbe pigleunchdr asshowe frobigofe 1Bhj &dlovwnepniropdayider is irstalled i fhn@njection

i sing:.a. placi i 0,d ig | h h ' ted to ,
oy | ne b RS Rl o Rl Bl 5t LSS Rl
control devhig@géharl eoRpaeeting line installed between an outlet of a

pressurized accunmul ator and the inlet of said |auncher housing for a
suf fi ci ent anounThofventian fusherichmprigasagy @ ratensidn Mieghahitny 15 mewnnted dmths adoediver,

accunmul at or hr ough. sai ine and into sai auncher . housi.ng. to inj.ect
the plo i nils PREVATEIEE & I BSgrelied SyBstiety hERRE e tohoes
travel of thgstiwe spritlg 18hdddN8ichdsAW], 1id@nB8SnioBp&kitd siledof BE AIMBECtERN NRE §Rchet O
the flowmine at a point downstream from where the |auncher housing is
connect ed t#ecpefiguredioi prejectaadialy intethgiiniehspctierealiir ghe pigttaxels pasithear such that
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passi ng bacdysieit cortfiRed 4 pidd 1908s shBwn I Figweé hod of claim 7 wherein said
opening a flow control device is performed hydraulically by a renotely.
oper at ed vehi c| eAnotheraspast pldhe prescabinyentiondgdieecied igyyasd ¢ Fisihod ofinipsting apiginto
pressurize r ; . est. .
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flowine, tinbiukI0 Fighre8sThe howsingdianed irdet;and anl ofitlet.oOPrOmadod fiftiencaogiseol

device in a connecting line install ed between sajd. sanple collecting vessel
and a pig |%ﬁ€ﬁ&ﬁ%g@m@dﬂwﬁmwﬂwmﬁﬁa I&Saﬂ%amww%ou%ﬁ% g pr surized

pressuri zedycth@WatdrSn@QRL 1B &%g 1 AMEsS ﬁdueiing thO} s@rmetdht hﬁb&ﬂtof%@é'gvt alfw

time to-allow process fluid to flowfromsaid flow i1 ne, through sai

- launcher, apressutieed flnidoiosBow froms el accamulatdre threughotiie ebnugctingnlie whed dito teai d
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In a preferred embodiment, opening the flow control device is performed hydraulically

using a diver or a remotely operated vehicle. In a preferred embodiment where the flow control
device is a hydraulic flow control valve, opening the flow control device comprises inserting a
hot stab hydraulic fluid injector into a manifold comprising the hydraulic flow control valve, and
hydraulically opening the hydraulic flow control valve.

Another aspect of the present invention is directed to a method of assembling a subsea
pig receiver in a flowline, comprising attaching a pig receiver having an inlet section to a
downline with a sling and lowering the receiver into the sea to a location above a connector hub
on a flowline, as shown in block 40 of Figure 4. This method further comprises lowering the
receiver into the sea to a location above a connector hub on a flowline, as shown in block 41 of
Figure 4. This method further comprises grasping the receiver with a remotely operated vehicle
as shown in block 42 of Figure 4.
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and the connector hub as shown in block 46 o Flgure 4 Ir1 a preferred embodiment, the
connecting is accomplished hydraulically.

Another aspect of the present invention is directed toward a method of collecting a
sample from a subsea flowline. This method comprises establishing a pressure in a sample
collecting vessel that is lower than a pressure in a subsea pressurized flowline to which the vessel
is connected as shown in block 50 of Figure 5. The same vessel which functions as the
accumulator in the pig launching and receiving system of the present invention can function as
the collecting vessel in this method merely by reducing the pressure in the vessel as shown in
block 50 of Figure 5. In some applications, it will be desirable to use a collecting vessel with a
volume that is substantially less than the volume of an accumulator used in conjunction with the
pig launching and receiving system of the present invention.

This method further comprises opening a flow control device in a connecting line
installed between an outlet of the sample coHecﬁng vessel in the inlet of a pig launcher housing
in fluid communication with the pressurized flowline, wherein the flowline contains processed
fluid. In apreferred embodiment, the opening is performed hydraulically by a remotely operated
vehicle. In another embodiment, the opening may be performed by a diver. The flow control
device is opened for a sufficient amount of time to allow processed fluid to flow from the
flowline, through the launcher, and into the vessel as shown in block 52 of Figure 5.

In a preferred embodiment, this method further comprises closing the flow control device
after it has been opened for a preselected time, as shown in block 54 of Figure 5.

The foregoing disclosure and description of the invention are illustrative and explanatory.

Various changes in the size, shape, and materials, as well as in the details of the illustrative

embodiments may be made without departing from the spirit of the invention.
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1. A pig receiving system comprising:

a. a flowline comprising a connector hub mounted on said flowline;

b. a pig recerver mounted to said connector hub, said receiver comprising an outer
body defining an inner volume sufficiently large to contain a pig sized to abrasively clean said
flowline and further comprising an inlet section adjacent to said inner volume, said outer body
comprising openings large enough to allow debris to pass through them and small enough to
prevent a pig from passing through them;

C. a pig retention mechanism mounted in said receiver and positioned such that it

extends undemeath a pig loaded in said receiver in order to retain a pig in said receiver; and

d. a pig launcher connected to said flowline.
2. The system of claim 1, wherein said receiver is vertically mounted.
3. The system of claim 1, wherein said receiver comprises a check valve mounted in said

mlet section.

4, The system of claim 1, wherein said pig retention mechanism comprises at least two
spring loaded latches mounted on opposite sides of said mlet section, said latches being
configured to project radially into the inlet section after the pig travels past them, such that they
prevent the pig from dropping back into the flowline.

5. The system of claim 1, wherein said receiver comprises a removable top section large

enough to permit the extraction of a pig from said recetver when said top section is removed.

6. The system of claim 1, further comprising a pig in said pig receiver.
7. A method of injecting a pig into a flowline comprising:
a. placing a pig in a pig launcher housing connected to a flowline, said housing

having an inlet and an outlet;
b. opening a flow control device in a connecting line installed between an outlet of a
pressurized accumulator and the inlet of said launcher housing for a sufficient amount of time to

allow pressurized fluid to flow from said accumulator, through said line, and into said launcher

housing to inject the pig into the flowpath;
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recetver connected to the flowline at a point downstream from where the launcher housing is
connected to the flowline; and

d. retaining the pig in the receiver, wherein said retaining is performed by extending
at least two spring joaded latches radially into the receiver below the pig to prevent the pig from
passing back into the flowline.
8. The method of claim 7 wheremn said opening a flow conirol device 1s performed
hydraulically by a remotely operated vehicle.
9. A method of collecting a sample from a subsea pressurized flowline comprising:

a. establishing a pressure in a sample collecting vessel that is lower than the pressure
in a subsea pressurized flowline, to which said vessel is connected; and

b. opening a flow control device in a connecting line installed between said sample
collecting vessel and a pig launcher housing, mounted in fluid communication with a pressurized
flowline containing process fluid for a sufficient amount of time to allow process fluid to flow
from said flowline, through said launcher, and then into said vessel.
10.  The method of claim 9 wherein said opening is performed hydraulically by a remotely
operated vehicle.

11.  The method of claim 9 further comprising closing the flow control device after it has

been opened for a preselected time. load said pigs therein.




