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WD 2004/ 011762 PCT/ US2003/ 023463 STEEL TUBE FLYI NG
LEAD JUVPER CONNECTOR BACKGROUND OF THE | NVENTI ON 1.

WO-REWD11R2 THE | NVENTI ON [ 0001] The present i nvReI/US2003/023463

rel ates generally to subsea well installations, nore

5 specifically, to a junper apparatus for connecting
an unbilical to a subsea tree assenbly. 2. BACKGROUND
OF THE RELATED ART [0002] After a subsea tree assenbly
i s | andedSBEES EUBEdH. YWY G Id5ABIRINMPER/GONNECTOR ui d
control, electrical control, and in sone cases

chem cal s are j 0 atform An
umbilical is | mi&tkg;ﬂgmlu meoﬂwe tree

assenbly to supply the hydraulic fluid control,

el ect IFTEBD CRPTHEANVENHGMNen cal s. Typically, the
umbilical is connected to an unbilical term nal head
which in turn is connected to the tree assenbly

&0001% ndbeguescat inyeptipppeeiatesTgrnerakiypier subses well tnris@lkﬂtlons more
at_ar oget tha t

SRSt & fropl GhEk 8T Aihadfl SMELPBUIGELTE sion wec

tahsenﬂaﬂj)ee assenbly separ atel y. The tree assenbly

normal Iy has a single connection point for the junper

0 conpe E t [ the different

%Zt ui d%nAa%GRQ@%I@epigmkgﬂegﬁtut ed separately to

different parts of the tree assenbly. [0003] Prior art

[O0mPr S AR aFEBRA BEe hdsedb i€ 14dd6d BB RIsabdeh Gell @S @bl NS draulic
t hernopl astic hoses are easily maneuverable to exten

fluishcenizolu s tricalagonttel, indain. sqoe leesss chomicels ormippliet from a
a l.

gﬁ]rféclg l%tlfo L %ﬁ&{:ﬁg’ﬁ%@}: ?ql(éwffe%egl)n(f:r&h % Ieagflolgrg \é\ge ﬂn;ght?eef assembly to

wﬂm\ﬂer hegrenlat floidsconfibl chwesial aotrd) s ch‘aﬁdéalw tItyplcally, the

extra | ength so that | urrﬁfr can_easi Ig span the
Ybiligat s ouRsebsdio e aMbY feraial headaiviigh aun lsa?mm@ﬁed to the

t ¥ I
SAISEERD, T8 ikt R RESSTRLN, SN tId B i o o
bnndtedh jzogeﬂﬁer do rteat tdiiﬁﬁarsntb@tem«mhs tfhedss andegnalsran dre ddiigered to
rrb%rl i cal d t he assenbl t her I astic oses
ok 68D R st TR R s Lyt TR b ieslS Eonnection

Ebiﬂt ds hbfmpdray coﬁﬁe@ﬂSPﬁﬁﬁ th@@oﬂ@&io‘heﬂbmt-rﬁferd'{ﬁ@ﬂeﬁﬁ s and
oses al so0 degrade when subnerged in sea water
signals received are routed separately to different parts of the tree assembly.

[0003] Prior art jumpers are made of flexible thermoplastic hoses. The
thermoplastic hoses are easily maneuverable to extend from the umbilical terminal
head to the connector on the tree assembly. The flexibility allows the jumper to be
disconnected from the tree assembly for workover operations. The hoses are also
made with extra length so that jumper can easily span the distance between the

umbilical terminal head and the connector on the tree assembly.

[0004]  While the thermoplastic hoses allow the hoses to be maneuvered in many
directions between the connections on the umbilical and the ftree assembly,
thermoplastic hoses are not as resistant to chemical attack from the fluids that they
transport, as desired. Thermoplastic hoses also degrade when submerged in sea water

for long periods of time.
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for long periods of tine. WO 2004/011762
PCT/ US2003/ 023463 BRI EF SUMVARY OF THE | NVENTI ON

WO @dB]176n a subsea well installation a tree aBCSEDRI093/023463
is landed onto the subsea well head. The hydraulic
fluid control, electrical control, and chem cals for
the well assenbly are supplied to the tree assenbly
fromthe surface thro h an urrbl ical_ that 5 extends
downwar d so t HHRI HIGINVENITON: ¢ s at a

| ocati on near the tree assenbl y A junper connects

¥he sibSea well
0174 b5t BT REU 205, 42 g AaSEaRbl Jhba v
hegkeptlael l@sirzﬁu‘m fiind cnds], oeﬂecttlheal qoutrpk rantl cchetradals fierothe well

n order fluidly connect t nbilical.to the tree
SRR 9 SPORENO FRae ArpERly SEOR e O P gh ¢ L phitcal tha

Eﬁt@ﬁd@&?ﬁﬁ@éﬂi BNER ftdend bERIARREMBAY reskOati SlocaisieBear Ahe tree

term na kKing plate is |ocated on an exterior
sssefhbe Afjumper ¢0|nee:ts ﬁesenmwal a@tjrran@ dead tp thhdrepraggembly. The

Th nbi
HEHBaT oS r oSO Bo0] A eeer R RIRGEY Y P of e
@l deh aflo iiPori¥OIdigRBoRAdct thalbileal tetepled @kRmblyl a
erm nal parking plate while the tree assenbl y |s

beln? | anded. The junper is made up of a set
e

dhe jrnpgr it lowsted deen with g %ﬁe@S%ﬁhly yigeq Hﬂe tree assembly
e pl t I I
812 2,555 RUEhs THHE T 8,000 8 G3ARD Sy of e e
agieinbic adjacenntvethe are taeplaelet e jumpevelw @n unftildGT comfestor and
the junper is ar ked termn ark
biited ol & Giosta b gt he s apb o el i iR B Bug gorminal
%%Tﬂﬁg@éclebﬁ@ltes 3R, terRindl QANARS Plste aﬁlﬁlecﬁl@st%e E&gﬁlbl'}ﬁ s being

actual di stance between the unbilical
{zzwdnd.nAhe jrespbr andaddiep of e ectrozbupdia of sretad @ublehe Tha s are bent

Ls flexed.or e f rth tree connect o o
B R R O PER o M PR S N B contecting in
bffedtvabndiie #8mARE uinbRizal @ﬁﬁ@dta;cﬂo_ehe B8R EmnbESCR PTI ON

OF THE W NGS [ 0008] Fi gure 1l is an elevati onal VI ew

of a subsea wel | assenbly ngrl sing.a _junper,

0971 i c AVhenatha jEmRHS Barked g | teEmia), DRk RIBet g Jpwper s in
A6 COLPARGE MLt Ty tIhEH state,2Re 'uﬂl‘f)ﬁf&%l ﬁﬂi trd QAR et oljfs QY Boder tSeether

an en rgeé €l evational view o e | unper Figure
fhan the actual distance between the umbilical terminal head and the tree receptacle.

The jumper is flexed or expanded for the tree connector and umbilical connectors to

connect to the umbilical terminal head and tree receptacle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is an elevational view of a subsea well assembly comprising a
jumper, an umbilical, and a subsea tree assembly constructed in accordance with this

invention.
[0009]  Figure 2 is an enlarged elevational view of the jumper of Figure 1.

[0010] - Figure 3 is an elevational view of the jumper of Figure 1, shown mounted

to a terminal parking plate located on the subsea tree assembly of Figure 1.
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[0010] - Figure 3 is an elevational view of the junper

of Figure 1, shown nounted to a term nal parking
w@b@u®i1i176zat ed on the subsea tree assenbly of PFCTUSH03/023463

2 WD 2004/ 011762 PCT/ US2003/ 023463 [0011] Figure 4 is

an el evational viewsimlar to Figure 3, but show ng

the termnal head of the unbilical of Figure 1

| onered to an area adjacent to the tree assenbly

(Do 2] Elggn@r ¢ is 4us elgriatismel, qiqvo eamilen EwEiguse 13arbut oshowmg the

Fi qur L Qur

tegched toleRNRE o gl DRhyert & of o' R id e tee

aEs@Mﬂﬁ. 6 is an elevational viewsimlar to Figure 5,

but showi ng the junper of Figure 1 being connected to

the umhilical,L of Figure 1, [QO ure
[QOIBZJat i aae Jdsew elgvationg] V%earl riwé& to %1 Nid {Jgh%w“ﬂ@g fhgdumper
drFTRAE 1 b%fr}g':do%é&ed]tokfﬁé ek d8omysdriiam the tree
l'y of” Figure 1 to performmaintenance 10 the

tree assenbl(z [0015] Figure 8 is an enl arged
pjat i Bgale G/isew ebdvalipnpd ViewesinDar i Elguxedes@mlwwwl@eumper

PREEFERRED E I 16] ferring to Figure
%'ﬂE%”I?IiPeH’gg“iOgﬁ%@qﬁ nperl[hf%? %ﬁc?s an unbilical 13
to a subsea tree assenbly 15 | anded on a subsea well.
Pfﬂgef Higueoni¥uini eievigsnal Sidwy sindlat tocFigle & babsitowdhg the jumper
e tric signals,_ and/or chemcg}[sfromurrblllcal 13
af§Figyred being rem%ﬁi freng the teg gsserably P 4igHe d de prdpym maintenance
t shown) at the surface. Junper 11
t@%%éecs !}purrbi lical 13 at an unbilical stab plate or
receiver 17 located at an unbilical term nal head 18.
[0014]he Higafedtised celatgedichrationabmicundfiHigwalo- connect or 19
Iocat ed at the end of junper 11 closest to unbilical
13 |
1+ cDBERR B PESERIVEION Or IR PReERhAR RGO,
In the preferred enbodi nent, a tree connector 23
[P t edr gerriddeomighrofl, b WA leéd-oﬂpmq&t tLelepnisdctsuat @dbilical 13
unblllcal connector 19, stabs into tree recelver
trzla syipea tee Resaspitly 1§ lapded giuesupsesq igher umper d 1 communicates
SE
SRR e Bt el o B iy ol O Bom Eloitical 1310 fee 15
Iﬂmbﬂﬁ;hhm 1¢ads ¢® Brmsdmﬁom[pthtform (not shown) at the surface Jumper 11

0D

connects to umbilical 13 at an umbilical stab plate or receiver 17 located at an
umbilical terminal head 18. In the preferred embodiment, an umbilical connector 19
located at the end of jumper 11 closest to umbilical 13 stabs into receiver 17. Jumper
11 connects to tree assembly 15 at a tree stab plate or receiver 21. In the preferred
embodiment, a tree connector 23 located at the end of jumper 11 oppositely situated

from umbilical connector 19, stabs into tree receiver 21.

[0017] Referring to Figure 2, jumper 11 is comprised of a set or bundle 25 of tubes
27. Typically tubes 27 are steel, but can be another metal resistant to corrosion and
chemical attack. Both umbilical connector 19 and tree connector 23 have a plurality
of tubular connectors 28 for attaching the ends of the tubes 27 to connectors 19 and
23. Receptors (not shown) are located on both umbilical and tree receivers 17 (Fig. 1)

and 21 (Fig. 1) for receiving connectors 28. Tubular connectors 28 on tree connector
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25 chem cal attack. Both unmbilical connector 19 and
tree connector 23 have a plurality of tubular

w@ormmamctiez s 28 for attaching the ends of the tRPOPESDE3/023463

to connectors 19 and 23. Receptors (not shown) are

| ocated on both unbilical and tree receivers 17 (Fig.
1) and 21 (Fig. 1) for receiving connectors 28.
Tubul ar connectors 28 on tree_connpector

Zeompongly ot with/thsserseiond fusg shoy) ﬁlattrq%gmew@rtzw% 1) when
\Agﬁlécﬁﬁeﬁt s }(n[fp%e ig@h | MkbWRE, LBaRE Yine E&»ﬁé b8 9n didbilical
en st abs . | KeEwW Se,

connector 2 into receiver
k:uimdcmr 1@ anatengtyofitswiziB therrecapibirk (mmlshovm:)nm anibdical &ceiver 17 (Fig.

bR b o At 5 BRSPS Bl BB 4o cach tbe
St apsw daff@rehteﬁlﬁayt%rb@tiansfe@&a\ﬂoﬂyaﬁbﬁfeamc%@g 1) #3ufois5 (Fig. 1)

each tube 5 27 allow different fluids t
it & singlecbundis@Sunbi | i cal 13 (Fig. 1) to tree 15
(Fig. 1) wthin a single bundle 25. [0018] A natural

tate di sk ' n i, St ang
IR on SRR e SR IE R Gl o HE StBh R Pagensyrvitea
‘d&hﬁ[bctw I‘19|aﬁd 2%Be kbsnriebtor 23 whah buadle 06 Adlint itsGaturil ddﬂ@iﬂfbn without
xed to eit her expand or contract. The to

B%hgt xeq theifher eXeand oF cpRiFashr Tha tofe lpngtly pEhyndle bR afjumper 11

I
Lesat el Ghtiatass ReL MR U WEBLEISAD @ oliators 19 nd
'rZB eXubtle 2nef jomper 1 lestflexible hiad residieniewt mawcoﬁﬁecam 123ind 23 can

B st OBt Fseen oy AR e o) o5 Uit n ther tural

Pysitioel Nonpmb ﬁb?ﬁla?)iﬁéméﬂpﬁﬂdﬁgdarﬁo @Bﬁt?ééﬁh? Gnt h("ﬁstance between
di stance between connectors 19 and not exceed

comnegiosd d9 sandedigwill gt remeeed thepeedd Xfrengtheoflmetal tubes 27. The

AR AR LTl g B Tbhon b ob

25t enbes OMusEnd ddwﬂwﬁai lig bahdikraBnfbiehk QYREr Péitibh @F udibilical
unbi | i cal connector 19. After a desired distance,

eemestop 9f oA dentsed ﬁ@bﬁn%eﬁqaeszw ifproe an sumhtieaittieatl| 39 in a
éh'ﬂs{aﬁgaly - ﬁ{re ntr'g%fglr g)%vahﬁseﬁ“ f ?3 %{I}' eve?mF éﬁﬁ% until tubes

upwar are sup
mmubsialﬂtallygeve]' MbﬁlScoiﬁiecmtaIEg eTﬁb ds eaqt dh@iilgeadlre%tioh hﬁﬁnother bend

S Biehf o4i VEh e citstanially drvsh ey smBilicslrsvgrior 4P1 yight 31 s
@Hb%ﬁﬁﬁ@l k&eﬁ‘ghéﬂéﬂ Gfenfi eFhich Cﬂeﬁuéd‘ﬂ% %fbgg hH7o Bf BUREL e252 ﬁownvvard

downwar Tubes 27 forma tre a u-li
Tabased7 forax a diee bend 33 ibesu-Hle romaerdbatt cihmts tubes 27 towards tree

connector 23 at substantially the same level as bend 29. Tubes 27 in bundle 25 extend

from bend 33 to the lower portion of tree connector 23. This arrangement results in
four separate legs and three bends. The combination of bend 29, bight 31, and bend
33 forms a substantially serpentine or w-shaped bundle 25 of jumper 11. Of course

more than four legs is feasible.

[0019]  Typically, the w—shape of bundle 25 is formed with the natural, unflexed
distance between connectors 19 and 23 being smaller than the distance between

umbilical plate 17 and tree plate 21 (Fig. 1). Jumper 11 flexes from its natural state to
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connector 23 at substantially the sane |evel as bend
29. Tubes 27 in bundle 25 extend frombend 33 to the

wo o162t i on of tree connector 23. This arr angEOS2U3/023463

results in 25 four separate | egs and three bends. The
conmbi nation of bend 29, bight 31, and bend 33 forns a
substantially serpenti ne or w shaped bundl e 25 of
mper 11. O course nore than four legs is, feasible.

Fm@i@sfomiygp@ah% and e cppageh ineurgbilipal mad éreé tecelyersol Tnigtde. 1) and

& PF natural, unflexed distance between
oringctlors 19 and 23 being smaller than the distance
between 30 unbilical plate 17 and tree plate 21 (Fig

0209 unpeclarhp (fliterddsis flocted ststhe dbser afl cash aif eonectots \ND and 23.

004/ 011,762, PCT/,US2003/ enabl e connect o

A58 0 ISR 0 BT RE Aot S TR Py ndiyual tube
0Fio@burddie 25 @xteﬁé-mé "Ed)\gardjebnne[cggzl@] orA3CIBFR: gaé ﬁnél‘:'(nbtsshown)
| ocated at the base of each of connectors 1
mald bade@tadsomﬂ@ nmelas'erdaqerpfcpaameq)%toe the pettign of each tube 27

Blﬂﬁ gtb %s)e%gé: 4:15 ﬁjgt%? %a}al?rged %}h?]d giar{lg}t t?xs hglésr (glét s%own) is either a
yiph @ﬁhlpyasnaniamﬁn vhieH isSizedv) protdet thegutled @abeﬂle@fmrg b®and 23
i nner surface of passages 43 or the portion of each

pighmoye t fentEst @ Pk diegaatural unﬂequelepg@f%ﬁ paglle 25. The
OPRE R ee A7 Celbk Wifenp e SAOKE) Mo FIAS Bhraen B imprising

bukis 255 The pogiinosfuid 2habox3 clm;neplmwﬂdemmde aoparaely to each
{1 expand t.he %64 ural unfl exed eng o bundl e ﬁS. )

ThECHOreFRECHY S DT 1 GRBCIO Hel & Bro¥enty theppryions of

fudgs RYNShigndihié ABEEIRMmSE UTP KoM "Bgndlkg”h@' Burdke ZEhﬁ flexed and
portion of tubes 27 above clanp plate 41 extends

saEppressed) whith mayeblievefstredseinrtubdepwonéoies 28bul ar

connectors 28 d arrp plate 41 prevents the portions of

00 o 5 e, BT BRSNS B citder AGPENH 2l proynd the

pérties Sofdcﬁhnﬂlbb% dh WOMNBLt ATl 8leeld if bel’érhblllyna tﬂl‘e@uc or nylon
preferred enbodi nent, a cover s|leeve 47 is |ocated
metstiakitheherotagis tibesn? bmdsieriseerpblyi 29 dswigatang poniest ghile bundle
slpgug is preferably a plastic or nylon material that
protects tubes 27 and tree assenbly 25 during any

contact while bundle is flexed.

[0022] Referring to Figure 3, a jumper parking terminal plate 35 is mounted on

tree assembly 15 adjacent to tree plate 21. Parking plate 35 is a removable plate that
is preferably landed with tree assembly 15. Parking plate 35 has two parking
terminals 37 and 39 adjacent to each other which face away from tree assembly 15.
Parking terminals 37 and 39 are blank receptacles 40 (as shown in Figure 8) that are
not connected to any components of the tree. Connectors 19 and 23 stab into parking
terminals 37 and 39 to retain jumper 11 with tree assembly 15 as it is lowered with
tree assembly 15 from the surface while tree assembly 15 is landed. Typically, the w-
shape of bundle 25 is formed with a natural unflexed distance between connectors 19
and 23 that is greater than the distance between parking terminals 37 and 39. Jumper
11 is contracted so that connectors 19 and 23 can stab into parking terminals 37 and
39.
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[0022] Referring to Figure 3, a junper parking
termnal plate 35 is nounted on 20 tree assenbly 15

wa@adjraoerts2to tree plate 21. Parking plate 35 i BCHUS2003/023463

renmovabl e plate that is preferably |landed with tree
assenbly 15. Parking plate 35 has two parKking
termnals 37 and 39 adjacent to each other which face

away fromtree assenbly 15.. Parking,term.nals, 37 _and..

BO2AL ¢ DYBRKDS dh BpTHOT S TRehepisst CHOMROTED 1 et o piaiitan the

%%iﬁfact%ﬁ Qtat&'8f BB 8¢ (R hRerdit¥ FRBRREH $9 O 2Bherdni®ed from
nnectors 19 and 23 stab into parking 25 term nals 37

it 88ninel 320nRH jThepestrainingintenbanise (Bafshawny casslgyly felease

s lowered with tree assenbly. 15 f
e 58 s bt 88 sBROR Bitintber ] DA T i fifat docs not
géﬁﬁﬁlagéd Ruaebighe? Bomeciod 1 oe 2Mstrbmavebfromatrmindll Fxed9.

i stance between connectors 19 and 23 that is greater

than the distance between parking term nals_ 37 39.
PO2gbr | T T IERSUdaE SO bR RS 1] §1E A aabbed
SRHAEY B ARERAY SRt A Rtedfre B URmsentiy
163k sladwn ingFigeetfanTemaéseotbls hbiarthen bwesetifrom aregsseland landed
the contracted sta j u r 11,even after onge of, ...
bbb e Tngopsion) e e MR dopT oAf Shibet 1o Fgp i aftibitel 13

%{ 13%tred BRonk 65 VEREINbAGhARGHEGR M PAHnEhO¥N hssedibly 15 so that
slowy release junper 11 fromits contracted state so

nthilicpUtepeinal headnk® laviieg unobilicprmdsie 1doe slopatto umbilieal connector

SR S50 SARE Tl T AT A Bt

EPRtd AGEBBlyABI RN aistAks ishRriabld. 2Bntsilicalsératifdhead b8 tands on
termnals 37 and 39 on parking plate 35 which is

therssaflposasianeatiottepee pesemhbsenbl y 15 as shown in
Figure 3. Tree assenbly 15 is then |owered froma

| : . ate
i@@gﬁ . og[r{b@’nAfsgqgﬁd ‘Pd']réno%lé_bc?e%%oﬁﬁédtor(ﬂofroﬁlh]?ﬂﬁ}\ g_f%hl?lgﬁ plat

shown 1 n Figure 4, unbilica 13g
BoweTad rksteriniag viessmhison (hdiestown) anaintainse prassime i ong bundle 25,

tree assenb 5.so that,. umbilical termnal head 1
REIPHE BN 23HEH cxanging Bocddy obd mepedinper T1 or tre
GORRBH 95, TR ROINLAuILRIGIINBE rfdiradidng Hidehidisal (not shown)
termnal head 18 wll be fairly closely spaced to

twhich albswsribinpen b1 therpanthe Tp KW dreni pl dvee gppeector 23 until it is
gﬁbgrgeb;\%?ﬂl tt%gtrr?%eg‘ge!r é)ﬁ%@%&%%ﬂfgﬂg red %onﬁe%?orsgacidsgso bundle 25 to
expand. A pair of buoyancy modules 45 (as shown in Fig. 2), which attach to the
upper portions of connectors 19 and 23, help to support the weight of jumper 11 as the

ROV moves different portions of jumper 11. Bend 33 and bight 31 both expand as

connector 23 is pulled away from umbilical connector 19, which remains stabbed into

terminal parking plate 37.

[0026] As shown in Figure 5, the distance between the straight portions of bundle
25 extending away from bight 31 towards bends 29 and 33 increases as bight 31
expands. The distance between portions of bundle 25 extending from bend 33
towards bight 31 and tree connector 23 also increases as bend 33 expands. The

increase in distances between the straight portions accounts for most of the increase in
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15 [0025] An ROV is used to renove tree connector 23
fromparking termnal plate 39. The restraining
wore@hanizsm (not shown) mai ntai ns pressure on bReTUS208%5023463
preventing bundl e 25 from expandi ng too quickly and
damagi ng junper 11 or tree assenbly 15. The ROV
gradual ly rel eases the restraini ng nechani sm ( not
shown) which all ows Jurrper 11 to _expand. The ROV t
e gogual destanse hgbreacareopmecinre P apg 23s g shpielh éartwatqﬁ Banle 25
tr I ¢
ggﬁ\geglé %(ﬁgr géaéﬁ?i ﬁée bgﬁjci 3321%21% br%ﬁd Cs‘ﬂ H{fganc g//zi%om umbilical
rochdces 195 Tl%stﬁdi]glmportmni:mfgaunﬂbe 25/\h¢twbembt@thl tand bhel 33 may
upp ortions_of co tors 19 and 2 hel
@fﬁﬁ&@n st Ao RO ORESCH ™ R Fefolee 21, asshown
{@{eeyt Qﬁ Ebﬂkﬁts‘%ﬁbdl%ﬁﬁe&é{s 2§?F% Q)?ofi“ﬂ@e BoHREW333 to the
expan connector 23 is pulled away from
medamera:(abtsimmedcbcmtedm),trmmhﬂ emai ns stabbed into 25
terrri nal parking plate 37. [0026] As shown in Fi gure

5, the st bet ween th t n

PR R G I e A O e
2% e aRODV3 Pullp ClirfBisies a@nieught193awa3axmﬂd&ee B@ﬁnébt@{ anc@wards
bet ween Eq’crtl ons of bundl e 25 extending from bend 33

tumbalmép QhY. Fos shewnyinddswe fnba distapes betwsen pepighfqostions of

BArECA SRR, PIAE PRl A0E SE58 0l S5 s tp prs
Ivﬂﬁ:ﬁ&&ﬁlﬁe&tﬁr 19 M@Lﬂ&ﬂ%@fhﬂdﬁ&ﬁnﬁﬁﬂlmﬁow 02BHkb Qistdne between
act ual di. st ance bet en con ect s 19 _and

POHMEION WO ShoTFIG Ao DE P SIS Bl Srmggior 19 and
gggn B %fso%g&a;é m BaAdic! 1'9q%hue@veﬁ\vara§ &Hbﬂﬁm' J1h€ah. The

nect or The straight portion of bund
netrewse rin he istBtre dretiw rmnthe 3@rarghy portiae ﬁmndsegﬂllﬁmlll@/blght 31

Then bs tree.connect.o i 0 tree

secongle orBan of P ey 5 B° S e BB EoT a9 and 23
FONRREEA6S22 S EdTindet 3 )unsHilidal BRit&E ONNAGtHRFord Iht QtrdiBkt portions of
receivers (not shown) |ocated on tree gl ate 21. [0027]

PradlRAY exbendingefromdiend A9 and daght ddrninay elsp beod slightly as umbilical
par Ki er l4 cal -
BAS0 3 ML e sV DR3BSl s i
@oiidctod al9 1ﬁtoaplatell77 wRARhsdoanetts fbidag usnebiord P® oficehmsear 19 to
bet ween stralght portions of 10 bundle 25 extending
fhegie By gh{nd shewpaperichehBgiedd- and 33 continues to

i ncrease
[0028]  With jumper 11 in the configuration shown in Figure 6, the operator can

pump hydraulic fluids, chemicals, and communicate signals from umbilical 13
through tubes 27 (Fig. 2) in jumper 11 to tree assembly 15. The hydraulic fluids,
chemicals, and electrical signals communicate from each tube 27 to the receivers (not
shown) on tree assembly 15, which then communicates the fluids, chemicals, and
signals to different portions of tree assembly 15 and the well. In the portion of Figure
3, jumper 11 is elastically contracted from its natural position, but to a point to exceed

the yield strength of jumper 11.

[0029] When the operator needs to workover the well, the ROV is used to place
jumper 11 in the configuration shown in Figure 7. The ROV disengages tree
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when connector 19 is pulled towards unbilical plate
17. The distance between portions of bundle 25

wexaoendi7ory from bend 29 towards unbilical connPCT/U82009023463

and bight 31 also increases when connector 19 is
pul l ed towards unbilical plate 17. The increase in
t he distance betmeen the straight portions from bend

29 and bjght 31 1 f or {Q &f t he |dnc&elg(se &
CANRYGET 25t ta?est? B% °8’6‘}?ﬁ C oAy F#way from
%@Jte 0P NM8GIIOV2Beh ﬁlOQQSn&ﬁl%ECtBIOZy W drii€ frmBlah R kibg: dplé’t@ 39. In

efore, the straight portions of bundle 25 exten
fiping seibe 29dthref bynght 2530f mypeallsl orepeged ST hegchstalgcea@etween the

Qgg{oélls %?lbmﬁlg %%%tt gfg B%l‘rlla :3% ??\?%rg% Bg%dg%e iy %"%‘r cilj%reases as

it ROMA ﬁb@eﬁ&onﬁéﬂt@ﬂﬁﬂ@%ﬁﬁ tt&mniikdd B0AIThe fdibfe&ﬁé Bétﬁve&ﬁﬁ ti@portions
connector 19 to O the receivers (not shown) |ocat

ed
o bpndle @5 ﬁtenpg‘{nggqm\lptmqqr? alep decreases Withifhe movement of connector
%g%&%&gggy&on shown in Figure 6, the operator can

raulic fluids, chem cals, and conmuni cate
Si gnal s fromunbilical 13 through tubes 27 (Fig. 2)

f[ npéﬁ‘helRONo conteptsabhs emkit}ybmﬁile Pheutiif droaudter 23 aligns with
I

| |
PP ?etaf‘@ﬁmtag 3a”Shrep o ReY S bt of T8 SRRl oG pushing
tehRiSecht SBMRWAL és5pla1§é'fy9cﬁ‘orh hedirde 8 BRIt GR bibstan AL ?éﬂ)gﬁdmular to

chemcals, and 'signals to different portions of tree
@gﬂ@m@teymml ahd In thes mﬁgmatmn,tan@qo@pt shewvng firop} guoskover vessel

681%@%5 (}Hélb Jgfﬁ Slltataesél & al l orl%iotﬂé n%gesga Yy o‘%ﬂ&\tetrséfb%%%roﬁ{ leﬁuon of

excee
@he vdrAEr, tHe Rmﬂ?e‘iﬂov‘é% edhricbier 0P droat wmneieds 1111 eerminal plate 35,
wor kover the well, the ROV is used to place

ailow bundlc @311 icgpitain o«ﬁd@ﬁam hcingaiian panc thet fips bundie 25

t P .
SR, FPUEH17R 5T YOOI v o
Phatpel pe it puhgar 11y isory ag:{m fim thel cahﬁglﬁ?monTﬂmwﬁ(ﬂd Figuea 5.

noves connector 23 towards term nal parking plate 39.
In d0|

i dt f .bundl e 25 of 1
00 es 1 Hrnsi ot DabsdBibinG SRt Eb sl the ROV
AnscRYIRP @h{wh(fal Q(Fﬁﬂébtﬁf‘w dmi HRINGs TReRds ROVansved 3onnector 19

decr eéases as ROV npbves connector 23 towards
taed mhgals 139N1thrh@nulmaét367nbé Jeatragitng budlpadt | dhe R@Y then stabs

Cﬂlél’le %El ft &N d%ngg ;jecﬁﬂé R@Vj w%ﬁldal}hgr? r&ﬁoqeec%ﬁﬁéctc\’t’i é3hfrom tree

plate 21, contracting bundle 25 while moving and aligning connector with terminal
39, and stabing connector 23 into terminal 39. After these operations, jumper 11 is in
the configuration shown in Figure 3. The operator can then remove terminal plate. 35
along with jumper 11 from tree assembly 15 to use jumper 11 with another tree

assembly.

[0032] The flexibility of bundle 25 allows jumper 11 to be connected and
disconnected like the conventional thermoplastic hoses while the steel material of
tubes 27 in bundle 25 provide resistance to chemical attack and sea water. A jumper
made of steel as described above saves money because jumper 11 does not need to be

replaced, avoiding delays in oil or gas production. Jumper 11 allows umbilical 13 to
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15

23 by the ROV. [0030] The ROV contracts the wi dth
bundl e 25 until connector 23 aligns with parking
w0 esogionerb2 39. Then the ROV stabs connector 23 PEI/0S2003/023463
term nal 39 by pushing 10 connector 23 towards plate
39 froma direction that is substantially
per pendi cul ar to parking term nal In this
configurati on, i ne ot . shown) fr v
LM 2L 2L S B HRR Y Fhaine overd
0 k I FQMBér, jumper
PR PR QPRIoKOWECh 1L RIOR: CRYTE WAL Rk cohfijhe; KRR jump
flérmaynbe reudiy eli@bpnected invsddruior hev@Bovay oaﬂbameuaﬁsembly 15 to
width to its natural position, and then flexes bundle
98°Y5 until connector 23 aligns with tree plate 21,
and then stabs connector 23 back into plate 21 so
iml UTRZMall}, the ntdehed@el o fravel HRnc amblligul edrinettor 19 to tree
in Figure 5. [0031] If the operator needs tg %
jcomsstor 23 vmulénﬁ@& qearpTeRs Icpoviste ppaneuverfanpgelprs 19 and 23 between
4
P#}%#%@gmgmc%rd]g%% tlggﬂ% ‘f} fglﬁtdgrg orsgf.@ogcl:tﬁéﬁh# the Ta%'ﬂl of the
enpérn SimIZriPpythe aretal acuidgotisietheaf ﬂﬁ diskinee REWdeheonnectors 19

stabs 20 connecto 9 into termnal 37. The BCN

BRARS PaRGTBIT dhnORs REB RO e he,ahapoaft Banatés fcreases
%Enlteflgtﬁtdf ReheR YA Burfde %” lTfe TRYdB9 irPRAsH ik §idifen to the w-shape
connecttor wth termnal 39, and stabihg connector 23
ofibandle 25 alllwsJI8mpaf tleto inkeesse apkderrdasnthe jetap distante ibstween
in the n F| gur e 3. ..qhe operator
E%W“?Hﬁﬁfgéﬁ%ggV%?P%PW@FQSM% C%@@ﬁ@“> th junper
11 fromtree assenbly 15 to use Junper 11 with anot her

iﬁaﬁ' 25Vﬁﬁ@@ﬁbh%nubm£s26eei{ REeoh @xbili lai fey offts lﬁamd;L # sBould be
&5 nper 11 to be connected and. disconnecte

|ap1k=§emtﬁé tlwﬁ viitled Bhke art il s gkt Emited byt \ﬁﬁPffC@Pfth@ to various
o S provide
%é@%g ance &ﬁ1 Hf&%fgchﬁgﬁﬂﬂgégnﬁbter A junper
made of steel as descri bed above saves nobney because
junper 11 does not need to be 30 repl aced, avoiding
delays in oil or gas production. Junper 11 all ows
unbilical 13 to 8 WO 2004/011762 PCT/ US2003/ 023463
be owered to the general proximty of the tree
assenbly 15 instead of being |lowered to a precise
| ocation, which is nore expensive and time consum ng.
Furt her, junper
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11 may be readily disconnected in order for a workover
on the tree assenbly 15 to occur. 5 [0033] Normally,

w0 b@4foet762 needed to travel fromunbilical conP€rUS2003/@23463

to tree connector 23 would not conpress enough to
maneuver connectors 19 and 23 between unbilical 13
(Fig. 1) and tree 15 (Fig. 1) that are closer together

than the length of the junper. Simlarly, the netal
woul d not stretch if the dgﬁﬁﬁﬂﬂﬁ bet ween connectors

19 and 23 was greater than the length of the junper.

WRIAY 38 & erppdl e 25 increases 10 the |ength of
tubes 2@ ]g{mdrg]e 25. The increase in length in

addi tion to the wshape of bundle 25 allows junper 11

5 oA PSR Ayt 9, T b

commssped. [ 0034] Wiile the invention has been shown
inonly a fem;of its forms, it should be apparent to

t hose Skl in the not so |

but is*SH s@% o PE Bg'viﬁqag sOn fge éﬁ%fﬂ%shwmqau{ree stab plate
depattéd Rahé sdeed f&:; scope of the invention. 9 VWO

2004/ 011762 PCT/ US2003/ 023463 CLAIMS WHAT | S CLAI MED

I'S: 1. A subsea_assenbly for transferring fluids

bet weehtreg B%deaarktnw@wnt@ée mogBigprip dhaee Bssemblbadiacent the tree
gplgﬁgserrbl y located on the seafl oor having a tree

sta ate nounted to the subsea tree; a tree end

parklng receptacle nounted to the tree assenbly

adj ac emtumbibcal Bnépammepépmoéa manntadriy the ¢@k assethbly adjacent the

ar ki ce nounted to the tree assenbly
gﬁfé@gﬁ? ’H%P ﬁ%@i@ee end parking receptacle; an
unmbi | i cal extending froma vessel on the ocean surface

t ovar dg untislice akteRdihg frdffa heeéing tﬁ@oé@iﬁ'sﬁﬂf&%' to&z@fd@ﬂ[@éeaﬂoor
head spaced fromthe subsea tree, the unbilical

o8l hanme #enebiicel gminal hewd spasall fermahebuesea tree, the umbilical
terminal head having an umbilical stab plate;

a bundle of a plurality of metal tubular members each having an umbilical end

connector and a tree end connector; wherein

the bundle has a parked position wherein the tree end connector of bundle
stabs into the tree end parking receptacle and the umbilical end connector stabs into

the umbilical end parking receptacle; and wherein

the bundle has a length which allows the bundle to be flexed into an
operational position having the tree end connector stabbed into the tree stab plate and

the umbilical end connector stabbed into the umbilical stab plate.

2. The subsea assembly of claim 1, wherein the bundle has a serpentine

configuration in its natural state.

10
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a bundle of a plurality of netal tubular nenbers each
having an unbilical end 15 connector and a tree end

w@oemnect7er ; wherein the bundl e has a parked poBCT/US2903/023463

wherein the tree end connector of bundle stabs into

the tree end parking receptacle and the unbilical end
connector stabs into the unbilical end parking
receptacle; and wherein the bundl e has th_whi ¢

3l | owdhe Issbssarassembly ol climxledvhgien tha tr@oertslgé?%tuﬂwléqal end

Ltion hayin h r
PRBA B0 R M LPBeUES R GRASARRRL AR atacha
& e atseindlyt Mjadenbiol the ake siddatpplatee. 2. The subsea
assenbly of claim1l, wherein the bundle has a

serpentine configuration inits natural state. 10 WD
2004/ 011762 PCT/ U 234 3 The subse assenbl
B o) ARoSoSeRBIERID (e b B ATRIENS FORC SRa=hp plate

Riidtl Red1fCRRLIRG! BSthe! BwePGBHRA OMthd &S Bhd @bmﬁb’éfdﬁl 4@ which
plate that is renoveably attached to the tree

astettilly deppe tetindiyiduabtubeef tgdosiembyidiy extendingrfpavards the
éybsqf ass nbly of claiml1, further conprising a tree

fd o8t e P%te 5 which fixedly attaches to the | ower
portion of the tree end connector and which

i ndividually clanps the individual tubes of the

porti Qhe ksuthaeaseemleiydrbﬂ]giaimwarvﬂﬁreﬁm ghe treeendramp plate further
connector. 5. The subsea ass | aim 4, erein
CRBPEFS BRGPLLY P oBradEs oL REnE ropgh Ll lower
@ Hﬁd@l geﬂoﬁﬁ%g 534 t}?exélﬁrﬁg Ip![@e teBEIP P thet JaSsagb@FReiving one of

ate ron1 l'ower 10 surface to an upper surface o
mﬁmbhanp pl ate, each of the passages receiving one of
the tubes. 6. The subsea assenbly of claim5, further
conprising a plurality of tubular connectors that

onne o t fe t
&nd cg[t}l“ﬁ escﬁ 587&{1@!){ gpg glgzas aésa{s%}é nbwﬁ%sg% Brmm%h%ﬁ of tubular
\Wbeie2tons ﬂlhecdmecdl eec}haﬁtha tubes pethk Ibnﬂdle 1S thedrekiegd catrieotor.
while in a natural unstressed state, and wherein
novi ng fron1the parked position to the operationa

19$It }ql 0 QBEHN S hh 1y e SRS eeﬂl Dleflt? dfd Buflart! BENG' 8 serpentine

configuration while in a natural unstressed state, and wherein moving from the parked

position to the operational position occurs without exceeding the yield strength of the

tubular member of the bundle.

‘C 22

8. The subsea assembly of claim 1, wherein the bundle has a shape while in
a natural, unstressed state, and has a “w” shape that is stressed while in the packed
and operational positions, and resiliently moves between the packed and operational

positions.

9. The subsea assembly of claim 1, wherein a first downward extending portion
of the bundle extends downward from the tree end connector and then bends in a
substantially u-like manner defining a first bend, and a first upward extending portion

of the bundle extends upward alongside the portion of the bundle.

11
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tubul ar nenber of the bundle. 8. The subsea assenbly
of claim1, wherein the bundle has a "wW' shape while

WO poo4airiet ural , unstressed state, and has a "wWCHOSME3/023463

that is stressed while in the packed 20 and
operational positions, and resiliently noves between
t he packed and operational positions. 9. The subsea
assenbly of claiml, wherein a first down

. . rd .
dQt endibagsubeea pesembbyi of Hdaimy hd Fdicekt é‘n%%?o’\é%mmﬂ% Egtepding
the.tr R r [ d th
s M TR TRRALE taRRt S in RE GRRIRaPend gonncotor and then
dehds Bta siPsRRtaleX teidintgmpoddfindny a 2&confl behd dmdred$esond upward
ext ends upward al ongside the portion.of the byndl e, 11 .
\E3<n0iD8 PO Ritpe Shepdisoensls g s Arlongyidothe Segd ggiending Portion
3 fn E 5 by BB RANG ARV Rfe cach other in a
g)%t%gn | nglyeo ﬂﬁ)%??s:t g%}@g?c\e{?ﬁqelﬁhurﬁl e ex't%g%ds d\cl)ﬁamvvagr glacf roorﬁr
tthied berdl | | cal end connector and then bends in a
substantially u-Iike manner defining a second bend,
and a second upward extending position the bundle

ten u rd al sicde .t he e i [
Fior e B eetoria o Farh 12 a3 REAE Gk Rl Bbtcessed
R bERS bétRieBh fIG dpaeliiodpbeifion andathe plked pbstich. 11. The
subsea assenbly of claim1l, wherein the bundle has a
natural unstressed state being between the operation

e L asins b e Pos AT e ool Bk another
QBR%FE@ﬁbuﬂﬁbﬁEWEPriSing’ conprising: a plurality of
nmet

es assenbled in a bundl e having two spaced
apart end connectors adapted to extend from one

subsea wuralit of metab tutise agembledsnisswamdlst haying e, spagegeapart end

bundl e hayin ser tin i gurat i j )

Aaghochomnargpi e BrE TR R FEH bRy RlnEPADablh sructure

and a parked position, a distance between the ends of

15 t hehbwodile heinpgagearhtne whifignrationt el bpiegatsibesdly flexible
position than in the parked ‘o§itLQn. 3. qu flyi 9 ends of
| bsheenfan PSFaReRal positiopRaf 2PaHSH POFHG A %)‘é‘ia}meo GWF%&FB‘ ends o

i ~h - t . t "
gh%? éef fé\%?é gfnéeateé S@l{ﬂﬁ iR theldpErafbiBofitiah BRmndh gﬁ%ﬁﬁ&ad Psition.

e two end connectors ends,

13. The flying lead of claim 12, further comprising a pair of clamp plates, wherein
each of the clamp plates attaches to a different one of the two end connectors ends,
and which individually clamps the tubes of the portion of the bundle extending toward

each connector end.

14.  The flying lead of claim 12, wherein the bundle is in a contracted state while

in its parked position.

15.  The flying lead of claim 12, wherein the bundle is in a flexed state while in its

operational position.

12
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and which individually clanps the tubes of the portion
of the bundl e extending toward each connector end. 20

wa 200406t | yi ng | ead of claim 12, wherein the PCRUF®03/623463

in a contracted state while in its parked position.

15. The flying lead of claim 12, wherein the bundle is

in a flexed state while in its operational positi on.

12 WO 2004/ 011762 PCT/ US2003/ 023463 1ﬁ The f% ng

ll@ad &he dlvangnleeg, ofaplafeilg, Fheiy Aapatuighyrsiessed position of the

E‘g{} %, oget&]; 4 AR OI}%HR%hB dndl Jﬁﬁ%‘ﬁ%ﬂﬁﬁ@ PARIAL Qa%e@ﬂﬁ ends

p03| i ons I St an en the ends of
boif@l ®ildei Peing peated rwhileiih ehe nattifsd, uratressed positien ﬂ@sstb@l Pafked

t h h
boskal o henthe.patkied vPal thon and-beind. S e n ue

g%%gtl%ﬁtl 9hady posi ti on. 17. A nethod for connecti ng an

Ical term nal head to a subsea tree, conprising
the follow ng steps: (a) formng a bundle of netal
tubul ar nenbers into a serpentine configuration,
bindl & masthedy far tooseecting @onADHiGH tamanaln headhite |3cz§}1bsea tree,

end._cqn . mounting the tree end connector
F?Plaﬂ?l%@} n%QPWﬂﬁgs eceiver on a subsea tree and the

umbi | pal Qmmﬁgmmemtrﬁle iolf memCmbdlapamleinbgrsr ate| X’le$erpentine
on the subsea tree; ing the tree and t
an umbilical

bundl e i nt GORgTaRD, gﬁ&upgﬁd?aﬁﬂlgt%téeet soderogpector

subsea wel |, th&gR {Ogi) | owering an unbilical term nal

head to a I6cation adj acent to the tree; then (e)
renoviig t meountieg tlmntdeeoand memastorfin erfirstErifing secelyar Ri agubsea
recei ver and d connect

bi t
tree recei V&F;3 éﬁ Yo 1’[’37 e?néiﬂ‘g‘i%l%% He? GREFIR @{alf%%n%ewer on
connect or ftﬁ@mbgmrégcond par ki ng

(© lowering the tree and the bundle into the sea and landing the tree on a
subsea well; then

(d) lowering an umbilical terminal head to a location adjacent to the tree;
then

(e) removing the tree end connector from the first parking receiver and
stabbing the tree end connector into a tree receiver; and

® removing the umbilical end connector from the second parking
receiver and stabbing the umbilical end connector into an umbilical

receiver.

18.  The method of claim 17, wherein step (e) further comprises pulling the tree
end connector away from the umbilical end connector by an amount that does not
exceed a yield strength of the tubular members before stabbing the tree end connector

into the tree receiver.

19.  The method of claim 17, wherein step (f) further comprises pulling the

umbilical end connector away from the tree end connector by an amount that does not

13



recei ver and stabbing the unbilical end connector into

an unbilical receiver. 18. The nethod of claim 17,
wob@reiriestep (e) further conprises pulling theCT/DE®03/023463

end connector away fromthe unbilical end connector by

an anount that does not 25 exceed a yield strength of

t he tubul ar nenbers before stabbing the tree end

connector into the tree receiver. 19. The nmethod of

eicabdnalyicldwieangtinof theptubnlpr magmbssy beforppiebling e pmbfical end

the unbili,ca tor anay fromthe tree end
“URYe tgfwohheu%blg%ége%?&?ﬁat does not 13 WO

2004/ 011762 PCT/ US2003/ 023463 exceed a yield strength
of the tubul ar nmenbers before stabbing the unbilical
2id Thaneecthod ofhthimhe7,umbiteirc dleforeceew db), 1@, nEtwd further

ﬁn%%%g%s? Pf slpi%al, of ifge]zfmgl ggeb?qﬁﬁeg{)rggn%}aeﬁqt@? ﬁ;gd&;n from the tree
B3RS BEY RNe @nBaicHl @Inn¥éte dhdf rom the tree

connector end to the unbilical connector end. 14
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